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Centralised or Decentralised Banking Supervision? Evidence

from European Banks

Abstract

This paper analyses the impact of the Banking Union on European bank credit risk.
Specifically, we investigate the effect that the establishment of the Single Supervisory
Mechanism has had on the credit risk of the banks it supervises in comparison to financial
institutions that are still supervised by National Supervisory Authorities. We analyse a sample
of 746 European banks over the period 2011-2018, by means of a difference-in-differences
methodology. We provide empirical evidence that Single Supervisory Mechanism supervised
banks reduced credit risk exposure compared to banks supervised by National Supervisory
Authorities, suggesting that the Banking Union has successfully reduced the riskiness of the
European banking sector. Our results passed a battery of robustness tests that support the
reliability of our analysis. Our contribution sheds light on the benefits of centralised versus
decentralised supervision, on the effectiveness of the current supervisory system in Europe,

and on its impact on European bank risk.

Keywords: Banking Union; Bank Credit Risk; Banking Supervision; Regulation; Difference-

in-Differences

JEL: G20; G21,; G28.



1. Introduction

The role of supervisory authorities is crucial for the stability of the banking sector (Barth et al.,
2004; Basel Committee on Banking Supervision, 2006). Weaknesses in regulation and
supervision are widely considered amongst the main determinants of the global financial crisis
(GFC) (Chan-Lau, 2010; Levine, 2010; Merrouche and Neir, 2010; and Barth et al., 2012).
Consequently, banking regulation and supervision have been frequently revised over the last
years and the Banking Union has been one of the most important institutional response to the
crisis in Europe (Carboni et al., 2017).

The Banking Union was officially established in November 2014 and it is organized in two
pillars: (i) the Single Resolution Mechanism (SRM) and (ii) the Single Supervisory Mechanism
(SSM). The main objective of the SRM is to guarantee the efficient resolution of failing
financial institutions with low costs for taxpayers and for the economy as a whole. The other
pillar of the Banking Union consists in the establishment of a new supervisory authority, the
SSM directly led by the European Central Bank (ECB), whose main responsibility is banking
supervision.! However, the SSM is not in charge of supervising all European banks. The
Economic and Financial Affairs Council (ECOFIN, 2012) has set the framework and the
criteria that the ECB should use to identify systemically important financial institutions (SIFIs)
to be supervised by the SSM. The SSM framework regulation identifies four “significance
criteria”: size, economic importance, cross-border activities, and public financial assistance.
To qualify as significant, banks must fulfil at least one of the four criteria, and therefore falling
under the direct supervision of the ECB, through the SSM. There are currently 117 banks in 19
countries supervised by the SSM representing 85 percent of total assets of the whole European
banking sector (Nouy, 2015).2 The SSM directly supervises these banks, whereas national
supervisory authorities (NSAs) continue to supervise the remaining part of their national
banking system.®

There are several reasons why the ECB decided to take charge of the supervision of SIFIs.
First, a centralised supervision has been considered an effective way to reduce the excessive
credit risk exposure and to tackle the related issue of the outstanding amount of non-performing
loans (NPLs) in banks’ balance sheet (Enria, 2019). Second, the Banking Union has been a

! For more information see the Regulation (EU) No 806/2014, available from:
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R0806&from=EN

2 For the full list of SSM supervised financial institutions see:
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.listofsupervisedentities201912.en.pdf

3 A more detailed timetable of the key steps of European Banking Union is provided in Table Al in the appendix.
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way to deal with the problems related to the link between sovereign debt and banking risk
(Gerlach et al., 2010; Dermine, 2020). Third, a decentralised supervision may lead to regulatory
and supervision arbitrage between credit institutions located in different European member
states (so-called regulatory and supervision arbitrage?) that tend to prefer member states with
lax supervision; while a centralised supervision could overcome these issues. Fourth, elevate
standards are required not only in financial regulation, but also in banking supervision in order
to ensure financial stability. Supervision and regulation complement each other, as without a
reliable supervisory framework, financial regulation would be ineffective (De Larosiére, 2009).

The literature has proposed two theoretical frameworks to analyse the effectiveness of
centralised banking supervision compared to the decentralised model. First, Agarwal et al.
(2014) remark the superior effectiveness of a central supervisor model. The authors show that
local and supranational supervisors could have different aims, and the former are likely to use
their supervisory power in order to protect national banks and to pursue national objectives that
might have detrimental effects at systemic wide level. Hence, a supranational supervisor should
be better suited to supervise large and systemically important financial institutions, as it is not
subjected to this kind of conflict of interest. Second, by analysing the behaviour of a
supervisory authorities in the “hub-and-spokes” regime, Carletti et al. (2020) provides another
interesting viewpoint. The “hub-and-spokes” regime is a model where a central supervisory
authority has juridical power over the decisions concerning banks, and it relies on local
supervisors to collect the information necessary to perform its monitoring function. Carletti et
al.’s (2020) theoretical model posits that the “hub-and-spokes” regime can succeed in reducing

bank risk taking, if local supervisors act according to a centralised mandate.

This paper investigates whether the centralised supervisory framework introduced by the
Banking Union via the implementation of the SSM has been effective in reducing credit risk
of SSM supervised banks in comparison to those monitored by NSAs. To this aim, we employ
a sample of 746 European banks over the period 2011-2018 and a difference-in-differences
(DiD) methodology. We focus on credit risk as non-performing loans grew extraordinary
following the European sovereign debt crisis®. This has pushed policy-makers to prioritise

actions to tackle this problem (Enria, 2019) and the new supervisory framework introduced by

4 For more information on the concept of regulatory arbitrage, see Karolyi et al. (2015).
5 The academic literature has analyzed the influence of banking supervision on credit provisioning. See for
instance Fratzscher et al. (2016).



the Banking Union has specifically targeted banks’ credit risk exposure (ECB, 2016). To
preview our main findings, we provide empirical evidence that the establishment of the SSM
has contributed to reduce the credit risk exposure of those financial institutions directly
supervised by the SSM. This result supports the idea that the central supervision model is more
effective than the decentralised one. Our results stand up well to a battery of robustness checks
such as different measures of credit risk and overall risk as well as placebo and sample selection
bias tests. These findings suggest that the Banking Union has successfully reduced the riskiness
of the European banking sector, and shed light on the effectiveness of the supervisory

arrangement in Europe.

This paper contributes to the extant literature in several ways. We contribute to the empirical
literature that studies the effectiveness of centralised and decentralised supervisory settings,
and to the literature on bank risk, by focusing on the effects of different banking supervision
regimes on credit risk. Although other papers have studied different banking supervision
settings, the literature that analyses the effects of radical changes in banking supervision by
focusing on bank risk is scarce. We also analyse the effects that an under-researched regulatory

change (i.e. the Banking Union) has had on bank credit risk.

The paper proceeds as follows. Section 2 reviews the extant literature related to these topics
and develops our research hypotheses. Section 3 describes the methodology, variables, and
data. Section 4 shows the main results along with several robustness checks. Section 5

concludes.

2. Literature Review and Hypothesis tests

2.1 Literature Review

The academic debate on the benefits and drawbacks of centralised banking supervision has
started well before the GFC and the problems that have induced the European System of
Central Banks to establish the SSM. Peek et al. (1999) shed light on an important advantage of
the centralised framework, suggesting that it is important to centralise supervisory
responsibilities and monetary policy under a single authority, as confidential information on
banks help policy makers to predict macroeconomic factors. The debate has focused in
particular on whether centralised regulation and supervision lead to higher levels financial
stability than a decentralized framework (Laffont and Martimort, 1999; Martimort, 1999;
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Laffont and Pouyet, 2004; among others). Laffont and Pouyet (2004) propose a theoretical
analysis to describe the drawbacks of decentralisation in comparison to centralisation. In a
decentralised framework, each bank is supervised by a different authority in different countries.
This factor generates competition between different cross-border authorities, which leads to an
increase in the contractual power of banks, jeopardizing the effectiveness of banking
supervision. In this regard, it is worth to mention that a centralized supervision is not optimal
for any context. Dell’Ariccia and Marquez (2006a) provide a model that postulates that a
centralised supervisory framework is more likely to emerge in countries characterised by a
certain degree of homogeneity. Also Barth et al. (2001, 2004, 2008, 2012) cast doubts on the
effectiveness of centralised supervision. Through the World Bank’s Bank Regulation and
Supervision Surveys (BRSSs), these authors study the relationship between specific regulatory
and supervisory practices and banking-sector development, efficiency, and fragility. They
conclude that, while many countries strengthened capital regulations and official supervisory
agencies over time, these reforms are not likely to improve neither bank stability nor efficiency.
Hence, there is no significant relation between official supervisory power and bank efficiency.
In summary, these economic surveys provide conflicting predictions about the impact of

regulatory and supervisory policies on bank performance.

The literature on these topics has gained momentum after the financial crisis. An extensive
strand of literature argues that inadequate regulation and poor supervision were amongst the
main causes of the GFC (Levine, 2010; Merrouche and Neir, 2010; Barth et al., 2012). This
has raised important questions on the effectiveness of the regulatory and supervisory
framework. De Larosiére (2009) has been among the first to advocate a European centralised
system of regulation and supervision. According to his report, weak banking supervision was
amongst the main determinants of the GFC. De Larosiére (2009) stresses that supervision and
regulation are interdependent, because without an adequate supervisory framework the
renewed financial regulation would be ineffective. Thus, elevate standards are required in both

regulation and supervision in order to ensure financial stability.

Schoenmaker (2011) and Obstfeld (2014) use the financial trilemma to highlight the benefits
of a centralized supervision.® The financial trilemma assumes that (1) financial integration, (2)

financial stability and (3) national financial policies are incompatible. Only two of the three

& For more information on the financial trilemma see Rodrik (2000).
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objectives can be achieved. The financial trilemma suggests that the delicate role of regulation
and supervision of financial institutions should be shifted at the European level (Schoenmaker,
2011). Obstfeld (2014), referring to the euro area, suggests that macro-prudential supervision
and Banking Union are the solution to ensure financial stability. It is clear that a supranational
central supervisory authority would have been a step ahead towards the solution of the financial
trilemma. Aside from the literature that analyses the financial trilemma, other studies have
supported the idea of a centralised supervision in Europe. Poghosyan and Cihak (2011) state
that an important argument in favour of a more centralised banking regulation and supervision
in the EU is related to the fact that European bank risks have become increasingly homogenous.
In this context, a supranational supervisor would be in the position to fulfil its role more

effectively.

Beck et al. (2013) argue that centralisation is able to offset a wide range of national effects for
the sake of systemic wide financial stability. However, they also identify some weaknesses of
centralised supervision. The first is related to information asymmetry. National supervisors
might have a deeper knowledge of their supervised entities, in comparison to a supranational
supervisor. Secondly, in case of intervention in support of troubled banks, a different legal
framework can lead the supranational supervisor to a longer and more expensive resolution, in
comparison to a national supervisor that may be more supportive with its supervised entities.
Hence, a sufficient degree of homogeneity in banking regulation is necessary for a central

supervisory arrangement to be fully effective.

The current supervisory architecture in Europe is not the only banking supervision framework
that is based on both centralised and decentralised supervision. The peculiarities of the U.S.
framework provide useful insights to study the effects of different supervisory settings. These
aspects have been analysed by Agarwal et al. (2014), who exploit the exogenously
predetermined alternation of state (decentralised) and federal (centralised) supervision in the
U.S. to analyse the effects of a dual supervisory mechanism. Their study provides empirical
evidence that local banking supervisors are more lenient than federal ones. More specifically,
local supervisors may have different objectives than those of the central agency and are in
general less inclined to intervene. U.S. banks anticipate the different attitude of federal and
national supervisors by modifying their loan quality and leverage ratio figures. Under federal
regulators, banks report higher NPLs, higher regulatory capital ratios, and lower ROA.
Furthermore, there is a greater frequency of bank failures and bank-related issues in states with
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more lenient supervision relative to the federal benchmark. Hence, the accommodating
supervision of decentralised supervisors may have detrimental effects for the whole banking
system. Overall, centralisation is likely to raise supervisory standards and deal with the
perceived laxness and unwillingness to intervene that led to the recent crisis. In contrast,
decentralised supervision and different national jurisdictions may create relative advantages
amongst the supervisory and regulatory systems, jeopardizing the systemic-wide financial
stability (Scott, 1977).

After the establishment of the banking union, some studies have focused on the analysis of its
effects. However, notwithstanding the importance of the topic in question, this strand of
literature is not yet well developed. Carboni et al. (2017), analysing daily log-returns over a
252 trading-day of 158 listed European banks, assess the impact that the announcement of the
names of the banks that were going to be supervised by the SSM has had on their stock prices.
Their contribution provides evidence that investors penalized the banks supervised by the SSM,
because of the fear of regulatory inconsistencies. In contrast, Sahin and De Haan (2016) find
that European bank stock market prices and credit default swap showed no reaction to the
Banking Union. A recent paper written by Saiz et al. (2019) addresses the question as to
whether the Banking Union has influenced the contagion mechanism amongst financial
institutions and sovereign risk, which was amongst the main goals of the ECB. These authors
do not find robust evidence that the Banking Union decreased the contagion between bank
stock returns and sovereign risk. Colliard (2020) focuses on bank regulation within the Banking
Union, stating that the supervisory architecture may be an important determinant of the
regulatory effectiveness. By analysing the short-term effect of the comprehensive assessment
before the SSM launch, Fiordelisi et al. (2017) find that banks reduced their lending activities
in order to increase their level of capitalisation. Even though there are other studies that
investigate various issues related to the Banking Union (Kudrna, 2016; Huser et al., 2018), the
academic literature on this topic is scant. Thus, this topic requires further investigations, as it
is important to understand the various effects that the launch of the SSM and the Banking Union
has had on the banking system (Colliard, 2020). Lastly, our study is also motivated by the fact
that although, an ample literature analyses the impact of regulation on bank behaviour by
focusing on bank risk (Fiordelisi et al., 2011; Harris and Raviv, 2014; among others), only a

few papers empirically examine bank reactions to changes in the way they are supervised.



2.2 Theoretical Framework

The current European supervisory system entails a close cooperation between national
supervisors and the SSM. Consequently, the theories that study the effectiveness of the
monitoring function in a multi-supervisor setting (Agarwal et al., 2014; Carletti et al., 2020),
and more generally the studies that analyze the benefits of a more integrated supervisory regime
(De Larosiere et al., 2009; Schoenmaker, 2011) represent fundamental points of reference for

our analysis.

Carletti et al. (2020) propose a theoretical framework that is particularly useful for our research
setting. They analyse the behaviour of the supervisory authorities in the “hub-and-spokes”
regime. It consists in a model where a central supervisory authority has juridical power over
the decisions concerning banks, even though it relies on local supervisors to collect the
information necessary to perform its monitoring function. The authors themselves admit that
their theoretical analysis is inspired by the European banking supervision structure. This model
suggests that if the NSAs (spokes) and the SSM (hub) act jointly with the same goals, the
effectiveness of the entire supervisory system would be guaranteed. Carletti et al. (2020, pp. 2)
also argue that “internal mechanisms need to be devised to guarantee that the “spokes” act
according to the centralized mandate. Various elements of the institutional design in the
banking union in Europe [...] go in this direction. For example, in Europe, onsite inspections
at the largest banks are conducted by multicountry teams headed by European Central Bank
officials in order to facilitate the exchange of information.” Hence, according to this theoretical
analysis, the SSM central supervision may be more effective than that of NSAs, resulting in

lower levels of risk for SSM supervised banks.

Agarwal et al. (2014) study bank supervisors’ decisions in the U.S. framework, by exploiting
a legally determined rotation policy that assigns federal or state supervisors to the same bank
at predetermined time intervals. Their research question is the following: “Does regulatory
effectiveness depend only on written rules, or do the institutions that are entrusted with
implementing those rules also matter for regulatory outcomes?”. Agarwal et. al. (2014) show
that different supervisory authorities implement the same rules inconsistently, as they have
different objective functions. More specifically, local supervisory authorities tend to carry out
a softer monitoring activity during stressed economic periods, because a tough supervision
could increase the probability of bank failure. This circumstance could in turn lead to a
reduction of the local lending activity and of national banking jobs (local interest hypothesis).
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In contrast, central supervisors are more concerned about the overall systemic stability, rather
than about the geographical distribution of bank jobs and lending supply. According to this
reasoning, a central supervisor may perform better than local supervisory authorities, as the
former does not have any specific interests in favouring the national banking sector. The central
supervisor is focused on the stability at systemic wide level, whilst local supervisory authorities
have specific interests on their respective geographic areas. Specifically, local supervisors may
compete with each other, as they may want to attract financial institutions from close areas. In
order to achieve this goal, they perform a softer monitoring function, giving banks the chance

to exploit a regulatory arbitrage and undermining the stability of the whole banking system.

The findings of Agarwal et al. (2014) are fundamental to understand the trade-offs of the
distribution of supervisory functions and responsibilities across different authorities. Although
European local supervisors might have an advantage in terms of information, as they have been
the sole supervisors for a long time, their objective functions are important in determining the
outcomes of their supervisory function. For example, NSAs may be softer with distressed
banks, if they are too big to fail at national level. Furthermore, NSAs may have a close
relationship with their national governments. Thus, according to the local interest theory, a
central supervisor should perform a more effective monitoring activity than several local
supervisors, as they are focused on specific local issues and not interested in the stability of the
financial sector at systemic wide level. Specifically, in our research setting, the ECB should be
a better supervisor than NSAs, resulting in a more effective monitoring for SSM supervised
banks in comparison to nationally supervised financial institutions. This enhanced supervisory
framework should significantly impact the risk exposure level of the financial institutions
directly supervised by the SSM. We support this argument in light of the vast literature which
remarks that the quality of the supervisory function is an important determinant of bank risk
(Barth. et al., 2004; Buch and DeLong, 2008; Maddaloni and Peydr6 2011; Lee & Hsieh, 2014;
Shehzad and De Haan, 2015, amongst others) and based on the idea that “a supervisor’s job is
to collect information about banks’ portfolios and, upon obtaining it, to intervene if a bank is
deemed to be too risky.” (Carletti et al., 2020, pp.1). In particular, since credit risk has been
considered an ECB supervisory priority since shortly after the establishment of the Banking
Union’ (ECB, 2016; Enria, 2019), we contend that the SSM has significantly contributed to

7 For further information see:
https://www.bankingsupervision.europa.eu/banking/priorities/npl/html/index.en.html
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lessen credit risk for SSM supervised banks. For these reasons, we develop our research

hypothesis as follows:

H1: The establishment of the SSM has led to a significant reduction of the credit risk exposure

level of SSM supervised financial institutions compared to nationally supervised banks.

3. Methodology & Data

3.1 Methodology

We employ a DiD approach to study the effect of the Banking Union on bank credit risk.
Various banking studies employ this methodology (Morkoetter et al., 2014; Becchetti et al.,
2016; Walker & Wu, 2019), especially when it comes to evaluate the impact of policy changes
(Giannetti & Jentzsch, 2013; Argimon et al. 2017; Fiordelisi et al. 2017). This methodology
has the advantage to use a panel data set up to compare a treated group of banks (those affected
by the policy change) with a control group (those unaffected by the policy change).
Specifically, we compare the effect of the Banking Union on credit risk for our treatment group,
with a control group of European banks that are under the supervision of the SSM. The

regression model takes the following form
Yije=a+p (Treatedi,j * Postj,t) +B'Kij+v; + @ te e [1]

Where Yijt represents our measures of credit risk for bank i in country j at time t. Specifically,
we use loan loss reserves to gross loans (LLR_GL) and loan loss provisions to gross loan
(LLP_GL). Treated is a binary variable equal to unity if bank i in country j is under the
supervision of the SSM, 0 if it falls under the NSAs supervision. Post is a binary variable equal
to unity in the years following the establishment of the SSM, 0 otherwise. B1 represents the
average difference in LLR_GL and LLP_GL between banks that switched to the SSM
supervision and banks that did not. K; ; denotes our vector of control variables. Specifically,
we include the logarithm of the bank total asset (Size), total customer deposits-to-total assets
(Funding Structure), gross loans-to-total assets (Asset Structure), return on assets
(Profitability), and equity-to-total assets (Capitalisation). As for the macroeconomic control
variables, we include the economic growth (GDP), inflation and gross domestic saving-to-GDP
(Saving Propensity). We include country fixed effects (y) to control for unobservable country-
specific characteristics that can affect LLR_GL and LLP_GL. We also control for time-variant
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shocks over the sample period on bank credit risk with year effects (¢). All regressions are
estimated with bank-level clustering, thus allowing for correlation in the error terms. We use
robust standard errors to control for heteroskedasticity and dependence (Bertrand et al., 2004;
Donald and Lang, 2007; Petersen, 2009).

The DiD model must satisfy the parallel trend assumption to ensure suitability to analyse the
effect of the SSM on bank credit risk (Bertrand et al., 2004; Imbens and Wooldridge, 2009).
According to the parallel trend assumption, changes in the dependent variables over time
should be exactly the same in both treatment (banks supervised by SSM) and control groups
(banks supervised by NSAs) in the absence of the intervention (the introduction of the Banking
Union). Figure 1 shows that the main dependent variables in both treated and control groups,
have a similar trend from 2011 to 2014 (pre-treatment period). The assumption holds since the
trend lines move together before implementation of the Banking Union in 2014. Fig. 1 shows
the level of LLR_GL and LLP_GL, from 2011 to 2014 for both Banking Union affected and
non-affected banks. As displayed, LLR_GL and LLP_GL move in the same direction in the
pre-treatment period (correlation among the treatment and control is 0.86 for LLR_GL and
0.90 for LLP_GL).

[Insert Figure 1 Here]

3.2 Data

We construct a dataset from several sources. Bank balance sheet information are collected from
Moody’s BankFocus (Bureau Van Dijk), whilst macroeconomic variables are retrieved from
World Development Indicators (World Bank). The dataset consists of 19 European countries
(Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia, and Spain).
Similarly to Fiordelisi et al. (2017), we focus only on credit institutions and financial holding
companies (FHCs)® following the classification provided by BankFocus. Table 1 (Panel A)
shows the sample divided by bank specialisation and country. Given that BankFocus comprises
financial statement data that can either be consolidated or unconsolidated, we include in our

dataset the data that are either unconsolidated or consolidated but without an unconsolidated

8 Similarly to Fiordelisi et al. (2017), we do not consider cooperative banks, investment banks, private banking,
mortgage banks and savings banks because they have different business models.
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subsidiary, in order to avoid the inclusion of duplicate observations. The final sample consists
of 746 banks in the Euro area; 95 are supervised by the SSM (treatment group) and 651
supervised by NSAs (control group), over the 2011 — 2018 period. Table 1 (Panel B) provides
a snapshot of the number of banks divided by supervisor and country. Bank balance sheets are

winsorized at the 1% and 99% level to mitigate the influence of outliers.

[ Insert Table 1 Here]

Descriptive statistics for the dependent variables and other balance sheet and macroeconomic
variables in the treatment and control groups prior and after the establishment of the SSM are
shown in Table 2. We use the ratios of loan loss reserves-to-gross loans (LLR_GL) as a first
measure of bank credit risk (Barry et al., 2011). Altunbas et al. (2007) suggest that higher levels
of loan loss reserves can be interpreted as greater bank risk. Therefore, we expect — after the
introduction of the new supervisory mechanism — to observe a contraction of the reserve for
loan losses among SSM supervised banks in comparison to those banks supervised by NSAs.
As a second measure of credit risk, we employ the ratio of loan loss provision-to-gross loans
(LLP_GL), which is considered an indicator of asset quality (e.g., Williams, 2004). Previous
studies have found that banks increase provisions when they expect credit risk to deteriorate
(Bikker and Metzemakers, 2005). Since our expectation is to observe a significant reduction of
bank credit risk, we expect to observe a reduction of loan loss provisions for those banks

supervised by the SSM after its establishment.

As reported in Table 2, the average value of LLR_GL and the LLP_GL before the introduction
of the European Banking Union for treatment and control groups is statistically different.
Contrarily, after the introduction of the Banking Union the average value of LLR_GL and
LLP_GL between the treatment and control group loses its statistical significance. This primary
result indicates that the SSM appears to have reduced the difference in credit risk between SSM
and NSA banks. Indeed, after the introduction of the centralised supervisory system, the treated
banks have experienced a contraction of LLR_GL and LLP_GL from 5% to 4.6% and from
1.2% and 0.6%, respectively. On the contrary, the control group shows that, after 2014, a slight
decrease of LLP_GL (from 1% to 0.7%) and an increase in LLR_GL (from 4.4% to 4.7%).

Balance sheet variables. Panels B and E of Table 2 display summary descriptive statistics for
bank balance sheet data divided by the treatment and control group. We include total customer
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deposits-to-total assets (Funding Structure) as a measure of bank funding structure. The
relationship between bank funding structure and credit risk is ambiguous. On the one hand,
retail deposits are considered a more stable source of funds than wholesale funding (Gatev and
Strahan, 2006). Laeven et al. (2014) suggest that customer deposits improve bank performance,
while wholesale funding is considered to be a major source of vulnerability. Similarly,
Demirgii¢c-Kunt and Huizinga (2010) argue that an extensive use of non-deposit funding is
more profitable but, at the same time, riskier. On the other hand, Bologna (2011) indicates that
market funding may be relatively cheaper and it allows more flexibility for banks in financing

projects.

We employ the ratio of gross loan-to-total assets (Asset Structure) to control for bank asset
structure. This variable indicates whether bank business model is based on traditional lending
activities. We expect a positive relationship as banks that engage more in lending activity to be
more exposed to credit risk (Altunbas et al., 2007). We also control for bank size (Size),
computed as the logarithm of bank total assets. The too-big-too-fail hypothesis suggests a
positive relationship between bank size and risk (Stern and Feldman, 2004). However, portfolio
diversifications, lower funding costs and better managerial skills may lead to an inverse

relationship (Bertay et al., 2013).

The regressions also include a measure of profitability (Profitability). On the one hand, less
profitable banks face incentives to take risks in an attempt to boost profitability (Mare, 2015;
Poghosyan and Cihak, 2011). On the other hand, profitable banks could use their resources to
increase risky lending. Hence, the sign of the expected relationship is unknown. Following
Gambacorta and Mistrulli (2004), we employ the ratio of equity-to-total assets (Capitalisation)
as a measure of bank capitalisation. While highly capitalised banks can increase their risk
exposure, binding capital constraints mitigate banking risk for undercapitalised banks
(Gambacorta and Shin, 2018; De Nicolo et al., 2010). Hence, we may expect a positive
relationship. However, we cannot exclude the possibility that banks might gamble for
resurrection, or that weakly capitalised banks assume greater risks to increase earnings, which,
if retained, could strengthen bank equity; thereby improving their soundness (Calem and Rob,

1999). If this is the case, a negative relationship is plausible.

Macroeconomic variables. Panels C and F of Table 2 show summary descriptive statistics for
the macroeconomic variables. Uhde and Heimeshoff (2009) argue that a deterioration in the
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macroeconomic environment is transmitted to banks credit quality, which in turn, can affect
loan loss reserves and provisioning (Schinasi, 2005). Hence, it is of great importance to control
for the macroeconomic environment when investigating changes in bank credit risk. We
include GDP growth (GDP), as it is one of the main macroeconomic factors that affects credit
risk (Blaschke and Jones, 2001). However, GDP growth may have opposite effects on credit
risk. On the one hand, GDP growth indicates a stable macroeconomic environment, which is
related to a lower probability of bank distress, therefore banks may exploit this situation by
increasing risk (Marcucci and Quagliariello, 2008; Poghosyan and Cihak, 2011). On the other
hand, several studies find that banks behave procyclically, therefore they increase their risk

provisions when the economic environment weakens (Arpa et al., 2001; Guidara et al., 2013).

We also include the ratio of domestic savings to GDP (Saving Propensity). Festic et al. (2011)
provide evidence of the relationship between savings and bank credit quality. Greater domestic
savings increase bank deposits and liquidity. This, in turn, may boost bank lending and
consequently loan loss provisions and reserves. Finally, we control for inflation (Inflation).
Gerlach et al. (2005) provide evidence of an inverse relationship between credit risk and
inflation. Borrowers’ ability to fulfil original obligations improves as inflation erodes the real
value of debt. Hence, we expect to observe a negative relationship between credit risk and

inflation.?

[Insert Table 2 Here]

4. Empirical Results

4.1 Baseline Results

Table 3 shows the results of our empirical analysis from estimating equation [1] and it is
organized in 8 columns. Column 1 and 2 include the coefficient of the interaction between the
dummy Treated and the dummy Post together with country- and time-fixed effects. In columns
3 and 4, we add the bank-specific variables and keep both country- and time-fixed effects,
whilst in columns 5 and 6, we substitute country- and time-fixed effects with country*time
fixed effects. In columns 7 and 8, we present results with banks specific variables,

macroeconomic variables and country- and time-fixed effects. Our main interest is the

% A more detailed explanation of the variables and expected signs are provided in Table A2 in the appendix.
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magnitude, sign and statistical significance of the coefficient of 1 that represents the average
difference in LLR_GL and LLP_GL between banks that switched to the SSM supervision and
those that remained under the supervision of NSAs; denoted in the table as Centralised

Supervision dummy.

Our results show that the coefficient of Centralised Supervision dummy is negative and
statistically significant in each specification, suggesting that SSM supervised banks (SIFIs)
reduced their credit risk after the implementation of the Banking Union in comparison to banks
supervised by NSAs. Specifically, SSM banks reduced LLR_GL and LLP_GL by 0.94 and
0.51 percentage points, respectively (columns 1 and 2). This result is consistent with our
research hypothesis that a centralised supervisory mechanism is more effective than a
decentralised one, as it is neutral from national interests aimed at protecting national banking
sectors. Furthermore, these results support the idea that the centralised mandate under which
the NSAs operate guarantees the effectiveness of SSM supervision and allows the ECB to

achieve its policy objectives in terms of reduction in credit risk (ECB, 2016; Enria, 2019).

Our results are robust to different econometric specifications. In columns 3 and 4, we report
the results from regressions augmented with bank control variables where we continue to
observe a statistically significant effect of the Centralised Supervision dummy. Only few bank-
specific variables are statistically significant. Specifically, we find an inverse relationship
between size (Size) and bank risk (LLP_GL). This indicates that portfolio diversification and
management quality permit larger banks to limit their exposure to credit risks. We also observe
a negative relationship between profitability (Profitability) and both measures of bank risk.
This result is in line with the idea that less profitable banks invest in risker assets to boost
profits. In columns 5 and 6, we tighten our econometric specification replacing year and
country fixed effects by including country*time fixed effects to account for time varying
country-level unobservable heterogeneity. As displayed, the coefficient Centralised
Supervision, although slightly smaller in magnitude, keeps the significance level providing
further validity of our estimation. Finally, columns 7 and 8 report the results by including
additional country-specific controls. While the coefficient of the interaction dummy maintains
the statistical significance level, the coefficient of inflation (Inflation) displays a negative
relationship with banking risk. This suggests that very low inflation levels are usually

associated to deteriorated macroeconomic condition and/or slow economies and, consequently,
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to higher credit risk. Finally, we find that GDP growth (GDP) is positively related to LLR_GL
but negatively to LLP_GL.

[Insert Table 3 Here]

4.3 Robustness checks

4.3.1 Non-Performing Loans and Z-Score

We test the robustness of our results to a different definition of the dependent variable, by using
Non-Performing Loans (NPL Ratio) ratio as an alternative credit risk measure. Several studies
have used NPL ratio as proxy for bank credit risk (Berger and De Young, 1997; Williams,
2004, among others). In addition, in order to understand whether the results of our analysis are
driven solely by credit risk, we use Z-score as an alternative dependent variable'®, which
represents an overall measure of banking risk (Agoraki et al., 2011; Laeven and Levine, 2009;
Beck et al. 2013; Mohsni and Otchere, 2014). The Z-score indicates the number of standard
deviations that return on assets have to fall below the average for the bank to become insolvent.
A high Z-score suggests a sound bank, which is unlikely to fail (Delis and Staikouras, 2011).
Most credit risk proxies are affected by the problem that they assume a backward-looking
approach and are procyclical (Laeven and Majnoni, 2003; Bikker and Metzemakers, 2005). In
contrast, the Z-score can be interpreted as a forward-looking measure of risk, as the variance

at the denominator captures potential changes in bank risk level (Delis and Staikouras, 2011).

We use the logarithmic version of both NPL ratio and Z-Score, to avoid problems owing to the
skewness in the distribution (Baselga-Pascual, 2015). The two new regressions (Table 4, panel
A) show that the Centralised Supervision dummy is negative and statistically significant, which
indicates that the banks supervised by SSM have reduced both credit and overall risk since the
introduction of the new supervisory system (columns 1, and 2). The results of this robustness
check are consistent with those of our previous specification, confirming the validity of the

baseline model.

WZie= RZ?;;:fAi't; where ROA is return on assets for bank i at time t, EA is the ratio of equity-to-total assets,
j.t

and 6(ROA) is the standard deviation of ROA in country j at time t.
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4.3.2 Placebo test

The results of our DiD estimation might be driven by other events occurred before the sample
period we are analyzing. Hence, we investigate whether there have been other factors that have
influenced bank credit risk before the establishment of the SSM. To rule out this possibility we
create a fictitious post dummy starting in 2012 and study its effect over the 2009-2018 time
horizon, extending our sample period of two years. The results reported in Panel B of Table 4
show that the coefficient of the dummy variable is not statistically significant for any of the
dependent variables (columns 3 and 4). This finding supports our original hypothesis that the
reduction of the risk exposure level of SSM supervised financial institutions is associated to
the Banking Union, rather than to other past events. Moreover, since the Banking Union has
been announced in 2012, we also exclude the possibility that the results were associated to the

announcement of the Banking Union, rather than its actual implementation.

4.3.3 Removing Germany and France

We also test whether our results are driven by a sample selection bias. We remove Germany
and France from our sample, as they have the largest number of banks in the sample (110 and
115 banks, respectively). Firstly, we remove all German banks from our original sample.
Secondly, we proceed removing all banks located in France. Panels C and D of Table 4 show
that the results are qualitatively unchanged from our baseline model, confirming that our results
are not affected by a sample selection bias.

[Insert Table 4 Here]

4.3.4 SSM supervision in non-GIPSI countries

The results of our analysis might be driven by the sovereign debt crisis shock that hit some
European countries during the 2010-2012 period. During the sovereign debt crisis in Europe,
the link between sovereign and banking risk increased considerably, and it was marked in
weaker countries (De Bruyckere et al., 2013). Shambaugh (2012) uses the acronym GIPSI to
represent the five most troubled economies of the Eurozone!!. Their weakness is due to the fact
that access to government bond markets became difficult during the crisis (Popov and Van
Horen, 2013). Several banks had an excessively large exposure in domestic bonds, and

1 They are the following: Greece, Italy, Portugal, Spain and Ireland.
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therefore the sovereign weaknesses were transmitted to the banking system (Neri, 2013;
Acharya et al., 2015; De Marco, 2019). By analysing Italian banking industry, Bofondi et al.
(2018) identify a causual link between the sovereign debt crisis and bank credit supply.
Specifically, this crisis resulted in a significant reduction in lending, which is in turn associated
to lower levels of bank credit risk (Salas and Saurina, 2002; Dell'Ariccia and Marquez, 2006b;
Foos et al., 2010).

In order to rule out the hypothesis that our results might be driven by the sovereign debt crisis,
we remove the GIPSI countries from our sample, as they were the most affected by this crisis.
If our baseline model is robust, we should observe, ceteris paribus, a reduction in banking risk
in non-GIPSI countries. In the non-GIPSI subsample (Table 5), the Centralised Supervision
dummy is still statistically significant for both dependent variables, suggesting that credit risk
exposure of SSM supervised banks located in non-GIPSI countries has reduced in comparison
to the financial institutions monitored by NSAs. This result supports the reliability and

robustness of our baseline model.

[Insert Table 5 Here]

5. Conclusion

The Banking Union has been the most transformative supervisory reform in the European
banking system. The ECB, through the SSM, directly supervises 117 banks in 19 countries,
whereas the NSAs continue to supervise the remaining part of their respective national banking
system. By drawing on the theoretical models that analyse the benefits of centralised
supervision over decentralised supervision (Agarwal et al., 2014; Carletti et al., 2020), and on
the extensive strand of literature that has shown that the quality of the supervisory function is
an important determinant of bank risk (Barth et al. 2004; Buch and DeLong, 2008; Maddaloni
and Peydro, 2011; Shehzad and De Haan, 2015) we study the effects of the European Banking
Union on bank credit risk. We analyse a sample of 746 European banks over the period 2011-
2018 by means of a DiD methodology to distinguish the banks that are under the SSM central

supervision from those that are still supervised by NSAs.

We provide empirical evidence that banks supervised directly by the SSM have reduced their
credit risk exposures more than their nationally supervised peers after the establishment of the

Banking Union and the introduction of the SSM. This finding is in line with the literature that
18



studies the benefits of centralized banking supervision (De Larosiere, 2009; Agarwal et al.,
2014; Carletti et al., 2020). Our results shed light on the superior effectiveness of centralised
supervision compared to a decentralised model in the European context. The alignment of the
policy objectives of the supervisory authorities in Europe and the centralised mandate under
which the NSAs operate guarantee the effectiveness of SSM supervision and allows the ECB

to achieve its policy objectives in terms of reduction in credit risk (ECB, 2016; Enria, 2019).
In light of our findings, we argue that an even more integrated banking supervision might

further enhance the stability and the soundness of the European banking system, enabling the

banking sector to take advantage of the benefits associated to centralised supervision.
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Figure 1. Figure 1 shows the average growth of Loan Loss Provisions / Gross Loans (LLP_GL) and Loan Loss
Reserves / Gross Loans (LLR_GL) among treated banks (blue line) and non-treated banks (red dashed line) from
2011-14. In the pre-treatment period, correlation among the treatment and control group is: 0.9021 for LLP_GL
and 0.8657 for LLR_GL, indicating that the parallel trend assumption holds.

Notes: LLP_GL is the ratio of loan loss provision-to-gross loans. LLR_GL is the ratio of loan loss reserves-to-
gross loans.
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Table 1
Number of banks by bank specialisation and supervisor.

Panel A Panel B
Descriptive statistics divided by specialisation and Descriptive statistics divided by supervisor and
country country

Specialisation Supervisor

Credit

Country FHC Institutions Total Country NSA SSM  Total
Austria 3 95 98 Austria 93 5 98
Belgium 4 32 36 Belgium 29 7 36
Cyprus 1 25 26 Cyprus 24 2 26
Estonia 1 6 7 Estonia 4 3 7
Finland 1 17 18 Finland 17 1 18
France 6 109 115 France 107 8 115
Germany 11 99 110 Germany 98 12 110
Greece 1 6 7 Greece 3 4 7
Ireland 1 10 Ireland 7 3 10
Italy 3 96 99 Italy 89 10 99
Latvia 0 14 14 Latvia 11 3 14
Lithuania 0 5 5 Lithuania 3 2 5
Luxembourg 3 60 63 Luxembourg 56 7 63
Malta 1 7 8 Malta 5 3 8
Netherlands 9 28 37 Netherlands 33 4 37
Portugal 4 21 25 Portugal 22 3 25
Slovakia 1 9 10 Slovakia 7 3 10
Slovenia 0 8 8 Slovenia 5 3 8
Spain 3 47 50 Spain 38 12 50
Overall 53 693 746 651 95 746

Note: FHC means Financial Holding Companies. NSA indicates National Supervisory Authorities. SSM is the
Single Supervisory Mechanism.
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Table 2
Descriptive statistics of control and treatment group prior to and after the introduction of the Banking Union.

Treatment (SSM)
Variables Pre-Banking Union Banking Union Period
Obs Mean St.Dev min max Obs Mean St.Dev min max

Panel A: Bank Credit Risk and Overall Risk

LLR_GL 323 5,00%*** 460% 0,00% 24,72% 337 4,60% 490% 0,00%  24,50%
LLP_GL 345 1,20%***  2,10% -3,20% 9,75% 356 0,60% 1,30% -3,30% 9,80%
Z-Score 352 2,75%** 1,42 -4,21 5,82 369 2,99*** 1,13 0,11 6,00
NPL Ratio 74 -2,73% 097% -4,88% -0,43% 146 -3,20% 0,98% -6,12% -0,54%
Panel B: Bank Balance Sheet
Funding Structure 349  50,40%*** 21,10% 0,37% 91,90% 368 56,40%** 20,20% 0,40%  90,10%
Asset Structure 352  56,10%*** 22,60% 041% 98,00% 369 54,97%* 21,10% 0,40%  93,10%
Size 352 17,48%** 1,74 11,30 19,62 372 17,44%** 1,68 11,31 19,59
Profitability 352 0,19%***  172% -3,92% 14,80% 369 0,54%* 1,36%  -3,89% 14,55%
Capitalization 352 7,46%***  7,13% 159% 88,02% 369 8,89%*** 792% 1,98%  87,62%
Panel C: Macroeconomic Variables
GDP 380 0,72% 2,70% -9,13% 8,56% 380 2,71%*** 2,56% -0,44% 25,16%
Saving Propensity 380 24,97% 9,10% 8,33% 52,35% 380 27,38% 10,23% 10,27% 57,08%
Inflation 372 1,78% 1,23% -1,31% 4,98% 372 0,93% 097% -1,74% 3,72%
Control (NSAs)
Variables Pre-Banking Union Banking Union Period
Obs Mean St.Dev  min max Obs Mean St.Dev  min max

Panel A: Bank Credit risk and Overall Risk

LLR_GL 1397  4,40%***  4,70% 0,00% 23,70% 1538  4,70% 5,50% 0,00%  24,50%
LLP_GL 1866 0,96%*** 2,000 -3,30% 9,86% 1972 0,70% 1,80% -3,30% 9,80%
Z-Score 2121  3,13*** 1,29 -2,72 6,21 2211 3,27*** 1,23 -2,03 6,00
NPL Ratio 86 -2,80% 092%  -4,79% -1,05% 182 -3,29% 1,05% -6,22% -1,07%
Panel E: Bank Balance Sheet

Funding Structure 1998 56,04%*** 27,00% 0,90% 92,70% 2082  59,01%** 26,30% 0,40%  91,60%
Asset Structure 2062 53,20%***  27,50% 0,40%  98,00% 2165  53,16%* 26,70% 0,75%  96,00%
Size 2158 13,95%** 2,19 8,96 19,59 2412 13,99*** 2,13 8,96 18,65
Profitability 2145 0,57%*** 1,98%  -3,92% 14,55% 2244 0,69%* 2,0000 -3,85% 13,45%
Capitalization 2140 14,30%***  17,64% 159% 87,62% 2226  14,51%*** 17,25% 1,43%  87,34%
Panel F: Macroeconomic Variables

GDP 2604 0,69% 2,04% -9,13% 8,56% 2604  2,21%*** 1,64% -0,44% 25,16%
Saving Propensity 2604 25,39% 8,94% 8,33% 52,35% 2604  27,10% 9,33%  10,27% 57,08%
Inflation 2508 1,83% 1,02%  -1,31% 4,98% 2508 0,97% 0,79%  -1,74% 3,72%

Note: LLR_GL is the ratio of loan loss reserves-to-gross loans. LLP_GL is the ratio of loan loss provision-to-gross loans.
NPL ratio is the natural logarithm of the ratio between non-performing loans and total gross loans. Z-Score is the number on
a logarithmic scale of standard deviations that the bank's profitability (ROA) have to fall below the average for the bank to
become insolvent. Funding structure is the ratio of total bank customer deposits-to-total assets. Asset structure is the ratio
bank gross loans-to-total assets. Size is the natural logarithm of bank total assets. Profitability is the return on assets, which
is the yearly net income-to-total assets ratio. Capitalization is the ratio of equity-to-total assets. GDP is the growth rate of the
gross domestic product. Saving propensity is the ratio domestic savings-to-GDP. Inflation is the rate of increase in prices for
goods and services. T-test difference in means between Mean treatment and Mean control prior and after the European
Banking Union is also reported. ***, ** * indicate statistical significance at 1%, 5% and 10%, respectively.
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Table 3
The effect of the Banking Unionon LLR_GL and LLP_GL
[1] [2 3] [4] [5] [6] [7] (8l
LLR_GL LLP_GL LLR_GL LLP_GL LLR GL LLP_GL LLR_GL LLP_GL

Centralised Supervision -0.0094*** -0.0051*** -0.0089*** -0.0040** -0.0057** -0.0027* -0.0082*** -0.0032**
(0.0031) (0.0019) (0.0030) (0.0016) (0.0027) (0.0015) (0.0028) (0.0015)
Funding Structure 0.0095 -0.0056* 0.0074 -0.0037 0.0074 -0.0053*
(0.0082) (0.0029) (0.0084) (0.0029) (0.0084) (0.0029)
Asset Structure 0.0001 -0.0028 -0.0015 -0.0036 -0.0034 -0.0031
(0.0095) (0.0028) (0.0094) (0.0028) (0.0086) (0.0028)
Size -0.0009 -0.0008** -0.0012 -0.0008** -0.0017 -0.0009**
(0.0012) (0.0004) (0.0012) (0.0004) (0.0012) (0.0004)
Profitability -0.0049*** -0.0048*** -0.0043*** -0.0042*** -0.0051*** -0.0047***
(0.0011) (0.0007) (0.0011) (0.0007) (0.0012) (0.0008)
Capitalization 0.0007** -0.0001 0.0006** -0.0000 0.0006** -0.0001
(0.0003) (0.0001) (0.0003) (0.0001) (0.0003) (0.0001)
GDP 0.0015*** -0.0008***
(0.0006) (0.0002)
Saving Propensity -0.0019*** -0.0001
(0.0007) (0.0002)
Inflation -0.0031** -0.0018**
(0.0015) (0.0008)
Observations 3,048 3,331 2,996 3,277 2,996 3,277 2,861 3,146
R-squared 0.267 0.141 0.359 0.175 0.342 0.180 0.364 0.167
Number of banks 487 527 480 520 480 520 456 497
Country Fixed Effects YES YES YES YES NO NO YES YES
Time Fixed Effects YES YES YES YES NO NO YES YES
Country*Time Fixed Effects NO NO NO NO YES YES NO NO

Notes: This table displays difference-in-differences regression results. LLR_GL is the ratio of loan loss reserves-to-gross loans. LLP_GL is the ratio of loan loss provision-to-gross
loans. The Centralised Supervision dummy is the interaction between the dummy Treated and the dummy Post. It takes the value 1 if bank i in country j has been supervised by
SSM after the Banking Union implementation, 0 otherwise. Funding structure is the ratio of total bank customer deposits-to-total assets. Asset structure is the ratio bank gross
loans-to-total assets. Size is the natural logarithm of bank total assets. Profitability is the return on assets, which is the yearly net income-to-total assets ratio. Capitalization is the
ratio of equity-to-total assets. GDP growth is the rate of change of the gross domestic product. Saving propensity is the ratio domestic savings-to-GDP. Inflation is the rate of
increase in prices for goods and services. Robust standard errors clustered at bank-level are reported in parenthesis. Significance levels: ***, ** * indicate statistical significance
at 1%, 5% and 10%, respectively.
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Table 4
Robustness checks

Panel A. Credit and Overall

Panel B. Fictitious Banking Union

Risk
[1 [2 [3] [4]
NPL Ratio Z-Score LLR_GL LLP_GL
Centralised Supervision -0.3111** 0.1028*** -0.0026 -0.0008
(0.1564) (0.0362) (0.4602) (0.0012)
Observations 452 4,044 3,655 4,077
R-squared 0.485 0.0874 0.388 0.162
Number of banks 115 658 457 498
Country Fixed Effects YES YES YES YES
Time Fixed Effects YES YES YES YES
Panel C. EU, no Germany Panel D. EU, no France
[1] [2] [3] [4]
LLR_GL LLP GL LLR GL LLP GL
Centralised Supervision -0.0097*** -0.0032* -0.0093*** -0.0038**
(0.0031) (0.0017) (0.0032) (0.0017)
Observations 2,465 2,682 2,274 2,548
R-squared 0.314 0.146 0.464 0.188
Number of banks 384 416 363 403
Country Fixed Effects YES YES YES YES
Time Fixed Effects YES YES YES YES

Note: Panel A displays difference-in-differences regression results of NPL ratio, which is the natural
logarithm of the ratio between non-performing loans and total gross loans, and Z-Score, which is the number
of standard deviations that the bank's profitability (ROA) have to fall below the average for the bank to become
insolvent. Panel B displays difference-in-differences regression results of Loan Loss Reserves ratio and Loan
Loss Provision ratio with “fictitious” Banking Union dummy in 2012. Panel C displays difference-in-
differences regression results of Loan Loss Reserves ratio and Loan Loss Provision ratio for a sub-sample,
which considers Euro-area banks except those located in Germany. Panel D displays difference-in-differences
regression results of Loan Loss Reserves ratio and Loan Loss Provision ratio for a sub-sample, which
considers Euro-area banks except those located in France. LLR_GL is the ratio of loan loss reserves-to-gross
loans. LLP_GL is the ratio of loan loss provision-to-gross loans. The interaction dummy is the interaction
between the dummy Treated and the dummy Post. It takes the value 1 if bank i in country j has been supervised
by SSM after Banking Union implementation, 0 otherwise. Robust standard errors clustered by banks in
parenthesis. Significance levels: *** ** * indicate statistical significance at 1%, 5% and 10%, respectively.



Table 5
The effect of the Banking Union on non-GIPSI countries

[1] [2]
LLR_GL LLP_GL
Centralised Supervision -0.0081*** -0.0046**
(0.0025) (0.0023)
Funding Structure 0.0006 -0.0013
(0.0091) (0.0041)
Asset Structure -0.0129 -0.0053
(0.0106) (0.0037)
Size -0.0020 -0.0011**
(0.0014) (0.0005)
Profitability -0.0054*** -0.0035***
(0.0019) (0.0011)
Capitalization 0.0010*** -0.0002
(0.0004) (0.0002)
GDP -0.0004 -0.0008
(0.0010) (0.0005)
Saving Propensity 0.0002 -0.0000
(0.0005) (0.0002)
Inflation -0.0007 -0.0022**
(0.0016) (0.0010)
Observations 1,877 2,099
R-squared 0.348 0.091
Number of banks 305 337
Country Fixed Effects YES YES
Time Fixed Effects YES YES

Note: Table 5 displays difference-in-differences regression results of Loan Loss Reserves ratio and Loan Loss
Provision ratio for CORE sub-sample, which considers Euro-area banks except GIPSI ones (Greece, Italy,
Portugal, Spain, and Ireland). LLR_GL is the ratio of loan loss reserves-to-gross loans. LLP_GL is the ratio of
loan loss provision-to-gross loans. The Centralised Supervision dummy is the interaction between the dummy
Treated and the dummy Post. It takes the value 1 if bank i in country j has been supervised by SSM after Banking
Union implementation, 0 otherwise. Funding structure is the ratio of total bank customer deposits-to-total assets.
Asset structure is the ratio bank gross loans-to-total assets. Size is the natural logarithm of bank total assets.
Profitability is the return on assets, which is the yearly net income-to-total assets ratio. Capitalization is the ratio
of equity-to-total assets. GDP growth is the rate of change of the gross domestic product. Saving propensity is
the ratio domestic savings-to-GDP. Inflation is the rate of increase in prices for goods and services. Robust
standard errors clustered by banks in parenthesis. Significance levels: ***, ** * indicate statistical significance
at 1%, 5% and 10%, respectively.
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Appendix

Table Al

Timeline of the key steps of European Banking Union

Event Data Description

25 February 2009 De Larosiere propose a report that underlines the importance of a centralized
system of regulation and supervision.

29 June 2012 At the Euro area summit, Governments decide to assign supervisory tasks to the
European Central Bank (ECB) within a Single Supervisory Mechanism (SSM).

12 September 2012 The European Commission presents legislative proposals and formulates a road
map towards a banking union.

23 October 2013  The ECB starts the comprehensive assessment.

3 November 2013 The SSM Regulation enters into force and states that the ECB assumes its full
supervisory tasks on 4 November 2014.

4 September 2014 The ECB publishes the list of the significant credit institution.

4 November 2014 The SSM enters into force.
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Table A2
Explanatory variables

Classification

Explanatory variables

Expected signs

Data source

References

Bank-specific variables

Funding Structure

Asset Structure

Size

Profitability

Capitalization

Macroeconomic variables

GDP

Saving Propensity

Inflation

Total Customer Deposit /
Total Assets (%)

Loan / Total Assets (%)

Natural log of Total
Assets

Return on Assets (%)

Equity / Total Assets (%)

Annual real GDP growth
rate (%)

Gross Domestic Savings /
GDP (%)

Annual average rate
change in CPI (%)

(+1)

)

BankFocus

BankFocus

BankFocus

BankFocus

BankFocus

World
Bank

World
Bank

World
Bank

Laeven et al. (2015)
Altunbas et al.(2007)

Baghat et al. (2013)

Poghosyan and
Cihak (2011)

Gambacorta and Shin
(2015)

Poghosyan and Cihak
(2011); Guidara et al.
(2013)

Festic et al. (2011)

Gerlach et al. (2005)
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