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Introduction



Background

• The post-global financial crisis policy reforms largely relied on an enhanced
regulatory regime for bank capital.

• Macroprudential policy has gained prominence as a policy function in addressing
externalities and market failures associated with financial intermediation,
complementing supervision and monetary policy (De Nicolò et al. (2014)):
1. Ensure that the entire financial system is resilient to shocks and, therefore, that it does
not amplify economic downturns.

2. Limit the procyclicality of the financial sector by preventing the build-up of imbalances
in the upswing of the financial cycle, thereby allowing it to absorb losses and support
the real economic during downturns (Constâncio et al (2019)).

• It is essential to study the effects of macroprudential policy in the financial system
and real economy→ what is the response of banks to higher capital buffers.
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Literature review

• The theoretical and empirical evidence on the effectiveness of macroprudential
policy, on both, financial stability and economic growth is growing quickly. Yet, its
relation to the banks’ voluntary buffer is still scarce or nonexistent.

• The literature focus is on bank deleverage or derisking (capital ratio denominator)
and finds that:

• Banks may prefer not to raise equity, because it is costly due to several aspects such as:
1. intermediation costs (Allen and Carletti, 2013)
2. debts’ tax advantages (Miles et al., 2012) and role (Llorens and Martin-Oliver, 2017; Calomiris and

Kahn, 1991; Diamond and Rajan, 2001)
3. asymmetric information about banks’ net worth (Bolton and Freixas, 2006; and Myers Majluf,

1984).
• While higher capital requirements improve financial stability it also influences lending,
risk-taking and the economic activity (Cappelletti et al., 2019; Acharya and Thakor, 2016; Elliott et al., 2013;
Caruana, 2010b; Caruana, 2010; Hanson et al., 2010; Perotti and Suarez, 2009a; Crocket, 2000; Gropp and Heider, 2010; Berger
and Bouwman, 2013; Acharya et al., 2011; Admati et al., 2011; Calomiris and Herring, 2011; Hart and Zingales, 2011).
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Motivation

• Macroprudential measures are expressed in capital ratios and banks can react by
adapting the numerator and/or the denominator of such ratios→ i.e., by
reducing the voluntary buffer (numerator) and/or by deleveraging or derisking
(denominator), thus freeing up capital.

• Are banks responding to higher capital requirements by adjusting the size of their
voluntary buffers (the capital held in excess of required minimum level)?

• Is the macroprudential policy generating unintended negative effects if banks use
their voluntary/management buffer? To what extent the macroprudential policy is
effective in absorbing shocks.

In this paper we investigate whether banks engage in such behavior and draw some
first policy implications.
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Research question

• Are banks using their voluntary capital buffer to comply with higher
macroprudential requirements? Does the intensity (in terms of buffer size) of the
macroprudential policy matter?

• Is there any heterogeneity when banks react to higher capital buffers?
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Contribution to the literature

1. Expand literature on the impact of higher capital buffers, focusing on the
numerator of bank capital ratio

2. Assess the macroprudential policy effectiveness, by studying the voluntary buffer
usability when banks are constrained with higher buffer requirements

3. Assess the incentive scheme embedded in macroprudential buffers

4. Explore some relevant outcome variables, assessing:
• intensity of macropudential measures on banks’ voluntary buffer
• banks’ heterogeneity

5. Exploit the two-tier O-SII framework for identification purposes
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Contribution to the literature

Relevance from a financial stability perspective:

1. Allows to better understand the mechanisms underlying the pass-through of
capital regulation on banks’ behaviour, and potential effects in the economic
activity.

2. Assess whether macroprudential policy is effective in enhancing banks’ resilience.
Bank failures impose negative externalities on their depositors, besides the moral
hazard due to the possibility of generating systemic risk with severe effects in the
real economy.
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Setting



Institutional set-up

• Since 2015, several entities were identified as O-SIIs and subject to additional
capital buffers concerning the amount of Common Equity Tier 1 (CET1).

• Although the policy was implemented with different phase-in arrangements, the
protocol for the identification of the O-SIIs has been established in the EBA
guidelines for all countries:

1. Automatic score based on quantitative indicators – size, importance,
complexity/cross-border, interconnectedness→ each bank receives a score, which
reflects its systemic importance. Banks with a score above a certain threshold are
automatically designated as O-SIIs.

2. Supervisory judgement, whereby it is assessed whether further institutions are
systemically relevant to be also qualified as O-SII, despite scoring below the threshold.
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Dataset

Two unique datasets:

1. Internal dataset on O-SIIs:
• Euro area countries decision on the identification and calibration of the O-SII (Art. 131
CRD IV and EBA Guidelines).

• Data used to compute the underlying banks’ score based on four mandatory indicators:
size, importance, complexity/cross-border activity and interconnectedness.

• Underlying bank level data including the standardized scores for each bucket to
determine the size of the O-SII buffer.

2. Granular supervisory data:
• Quarterly reports for euro area banks, which include information on volumes of
exposures, assets, risk-weighted assets, non-performing loans and return-on-assets, as
well as indicators of capital, such as CET1 and voluntary buffer.

• Almost 340 banks (of which 49 O-SIIs) from euro area countries.
• Data spanning from 2015 Q1 to 2018 Q3.

10



Descriptive statistics
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Identification strategy and Methodology

A quasi natural experiment is constructed to study:

1. Policy change: below/above the cut-off/threshold induced by the O-SIIs scoring
process; and before/after the first notification or implementation date process.

2. Buffer intensity: Multiple standardized scores for each bucket which determine
the size of the capital buffer, as announced by the national authorities.

Methodology:

1. Empirical setup (i) Outcome variable: Banks’ voluntary buffer; (ii) Treatment:
Banks identified as systemically important (O-SIIs) and constrained with the
O-SIIs buffer.

2. Regression Discontinuity Design by exploiting the discontinuity to assess the
impact of the macroprudential policy (the O-SII buffer) on banks’ voluntary buffer.

Banks were excluded from the sample, when subject to: i) phase-in arrangement with no capital buffer allocation; and ii) expert judgment
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Methodology - Regression Discontinuity Design

Yi,t+1 = β0Xi,t + β1(Treat)i,t + ui + εi,t+1
• Yi,t+1 is the outcome variable→ bank voluntary capital.

• Treat is a binary variable that takes on a value of one if a bank receives a marginally higher O-SII buffer and zero if receives a
marginally lower or no requirement.

• u represents the unobserved bank characteristics.

• Xi,t is a vector of control variables, representing the observable bank characteristics such as risk-weighted assets, non-performing
loans, return-on-assets and capital requirements one quarter lagged (calculated as CET1 minus voluntary buffer).

• εi,t+1 is the individual error term.

• t = 1,...,T and i = 1,...,N are quarter and bank subscripts, respectively.

• A triangular kernel function with different optimal bandwidth levels are used: mean squared error (MSE) and coverage error rate
(CER).

• Standard errors are clustered by bank and models include country-quarter fixed effects.
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Results



Results - Regression Discontinuity Design

Effect of marginally higher O-SII requirement (by bucket) on banks’ voluntary buffer

Banks constrained with marginally higher capital requirements use more, on average,
their voluntary buffer.
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Results - Regression Discontinuity Design

Effect of marginally higher O-SII requirement (by bucket) on banks’ voluntary buffer

Banks constrained with marginally higher buffer requirements decrease their voluntary buffers therefore avoiding raising new equity.
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Results - by quarter

Banks constrained with marginally higher capital requirements decrease their voluntary capital and the intensity of the treatment matters. 16



Results - Heterogenenous effects

Banks with a larger stock of non-performing loans ratio (higher than the median) are more prone use to their management buffer to offset
an increase in capital requirements.
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Results - Heterogenenous effects
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Validity tests

1. McCrarys’s test (McCrary, 2008) for manipulation of the running variable. The
density of the standardized scores does not present evidence of manipulation at
the threshold.

2. Continuity of observable variables test (Cattaneo, Jansson and Ma, 2015a) for the
bank covariates. Results confirm the continuity of the covariates between treated
and untreated groups, as the jumps are non-significant. This provides evidence of
the absence of non-random sorting by banks close to the threshold, therefore
justifying a randomized experiment. Results are robust and independent of the
selected bandwidths.

3. Consistent results using different specifications. Besides the specifications
presented in these slides, a fuzzy regression discontinuity design is also studied,
as the probability of being identified as O-SII bank is not dichotomous, due to the
supervisory expert judgment. Our results are consistently negative as well.

These validation tests ensure the validity of our methodology (Appendix).
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Robustness checks

1. Placebo cutoff to check whether the regression functions are continuous at points
other than the given cutoff (as suggested by Cattaneo et al. (2020a and 2020b)).
Results show the robustness of the regression discontinuity design, where no
significant treatment effect occur at the artificial cutoff values.

2. Controls do not influence the result. Coefficients and significance are consistent
when including covariates ensuring the soundness of the regression discontinuity
design.

These tests ensure the robustness of our methodology (Appendix).
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Conclusions



Conclusions

Results

• Banks partly use their voluntary buffer to comply with marginally higher capital
requirements, instead of raising new equity (i.e., the intensity of the treatment
matters).

• Heterogeneous effects: banks with a larger stock of non-performing loans are
more prone use to their management buffer (i.e. compress their voluntary buffer)
to offset an increase in capital requirements. These banks tend to be seen as less
efficient by investors, therefore increasing their difficulties in raising new equity.

• This confirms that there is a need to assess whether macroprudential policy is
still effective in enhancing the resilience of the financial system, in particular in
those banks that do not seem to increase new equity to comply with higher
capital requirements.
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Conclusions

Financial stability concerns - Preliminary considerations

• Banks tend to comply with higher capital buffers by dampen down their voluntary
buffer - follows the debate on how banks adjust their capital ratios in response to
higher capital requirements.

• Banks with a larger stock of non-performing loans have the incentive to offset an
increase in capital requirements via a compression of the voluntary buffer due to
their difficulties in raising new equity.

• There is a need to assess whether macroprudential policy is effective in
enhancing the resilience of the financial system. Bank failures impose negative
externalities and moral hazard due to the possibility of generating systemic risk
with severe effects in the real economy.

• As suggested by Hanson et al. (2011), Gropp et al. (2019) and Cappelletti et al.
(2019), targeting the absolute amount of new capital that has to be raised instead
the capital ratio could: i) ensure the effectiveness of macroprudential policy; ii)
mitigate potential optimisation of risk-weighted assets and iii) minimize the
adverse impact on the real economy (↓ credit supply).
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Feedback and comments are welcome
Thank you!
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Appendix



Appendix: McCrary’s manipulation test of the running variable
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Appendix: Covariates Continuity Test
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Appendix: Covariates Continuity Test
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Appendix: Covariates Continuity Test
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Appendix: Covariates Continuity Test
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Appendix: RDD Robustness Check with placebo threshold
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Appendix: Cerulli and Ventura (2019) parallel trend F - test for joint significance
on the leads
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Appendix: Durbin-Hausman test

31



Appendix: Fixed effect estimator for with a perfectly balanced sample
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Appendix: Results RDD

Effect of receiving an O-SII buffer on banks’ voluntary buffer
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Appendix: Results RDD

Effect of receiving an O-SII buffer on banks’ voluntary buffer

But, when the banks receive an O-SII buffer per se, they do not use their voluntary
buffer to satisfy the capital requirement, without raising new capital for it.
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Appendix: Results RDD

Effect of marginally higher O-SII requirement by bucket on voluntary buffer - 1 quarter
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