EUROPEAN CENTRAL BANK

EUROSYSTEM

Working P .per Sc. 2s

Jae Hyun, Jo Stefano Demartis, Effectivenec. of < uper .sory activities

Spyros Palligkinis . . , .
in mitigati g barn. ’ ¢ mmercial real
estate ri

RETRACTED

This paper has been withdrawn from the ECB
Working Paper Series on 11 September 2026 at the
request of the authors, following the identification of
issues that affect the empirical results.

No 3247

Disclaimer: This paper should not be reported as representing the views of the European Central Bank
(ECB). The views expressed are those of the authors and do not necessarily reflect those of the ECB.



Abstract

We assess the effectiveness of supervisory activities in mitigating credit sk stemming -om banks’
commercial real estate portfolios. We analyse two activity types deployc ‘v Euro® .an banking
supervisors: (a) on-site inspections, which assess in depth banks’ ris! .aking and inwc { controls, but
can only be selectively applied, and (b) off-site targeted revier , whic’ survev «isk management
practices across institutions, are less intrusive but are applied more . *»" Using .arterly confidential
supervisory data for large euro area banks between 2020 nd 2024, we  ploy a Difference-in-
Differences framework with an event-study design to ca u. e effects of these activities on the
coverage ratio of banks’ commercial real estate portfolios. We find tha.  site inspections are followed
by persistent increases in coverage ratios, while t- _..d reviews are associated with immediate
improvements which are significant but short-live The results ‘ghlight the complementary nature

of the two activity types, which have different outr <h possibiliti , and effects.

Key words: supervisory effectiveness, supervisory activities, commercial real estate, bank

provisioning

JEL classifications: G21, G28, R30, C23.
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Non-technical summary

Supervision plays a central role in safeguarding financial stability, esp. lly when sks grow in
specific sectors of the economy. In recent years, commercial real ¢ ate (CRE) n.  -emerged as a
source of vulnerability in Europe. Rising interest rates, structural ¢ anges * deman1—such as remote
work, e-commerce, and regulatory changes related to the green . < on—ar declining property
valuations have increased financial pressures for banks with .arge CRE | .lios. In response, the
ECB designated the CRE sector as a key supervisory pric «, ~ 2021,> when it established its 2022-
2024 Supervisory Priorities to intensify oversight of how vanks idenu.. ~ssess and provision for these

risks.

This paper examines whether supervisory activities una ‘taken by the Single Supervisory
Mechanism (SSM) have effectively strengthened bat. ’ managen- at of CRE-related risks. We analyse
two activity types deployed by European banking supervisoss: (a) on-site inspections, which assess in
depth banks’ risk-taking and internal conc ~ls, bu. "/ be selectively applied, and (b) off-site
targeted reviews, which survey risk managemer. or _tices across institutions, are less intrusive but can
be applied more widely. Although bot'  “vities a1 designed to address vulnerabilities, little empirical

evidence exists on how they influe ce ban ’ risk management in practice.

Using quarterly confidentia: > 1sory data for large euro area banks between 2020 and 2024,
the paper studies how thes interventio. ~ffect banks’ CRE-specific coverage ratio, a prudential
measure linking the quali © - bank’s assets to its ability to absorb losses. Given that supervisory
interventions are risk-based rather . -~ randomly assigned, our empirical framework accounts for
observed and time-i ariant bank characteristics. Nevertheless, the results should be interpreted as
robust conditionsz associ’ .ons rather than definitive causal effects. Furthermore, the observed

changes in coverag  ~t s may r iect two distinct channels: mechanical supervisory adjustments —

2See ECB (2021), "r.. Ranking Supervision: SSM supetvisory priorities for 2022-2024," published in December 2021.
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such as supervisory-induced increase in loan-loss provisioning—and shifts in * ~ “ckattitudes. Our

empirical approach captures the combined impact of these two channels.

The analysis suggests that supervisory activities are followed by meac  ~ble char cs in banks’
provisioning behaviour, though their impact varies markedly across istruments. & esults indicate
that OSIs are followed by persistent increases in coverage ratios eginni _ in the juarter of on-site

-~

intervention and lasting for at least eight quarters. In contrast, while "< re assor .ted with significant
immediate improvements, their effects are short-lived, dissip: .ng after two  cers. Furthermore, the

magnitude of the impact is notably larger for OSI-treated ai.  *han for TR-treated banks.

These contrasting effects reflect fundamental differences in the 1.. cure of the two supervisory
instruments. OSIs involve an intrusive, on-site ass sments and typically result in binding remedial
actions, whereas TRs are desk-based exercises desi 1ed to benchr  rk practices and identify emerging

vulnerabilities.

Taken together, our results highlight ©* - ~omnlementary nature of the two activity types, which
have different outreach possibilities and effec  The .rong and persistent effects of OSIs make them
well suited for driving behavioural change and s uring more durable improvements in provisioning
and risk management. By contrast,”” ssi. vanimi diate effect and can be rolled out quickly across
many banks, which allows superv’ orsto} - pervisory reach and spot emerging vulnerabilities
at an early stage. A balanced comb.. ‘o of both tools can therefore enhance the overall effectiveness

of supervision in the CRE ¢ ;ment.
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1. Introduction

The financial turbulence of March 2023 originated from banking < ess episodes 1 the United
States and Switzerland, and brought renewed attention to the centra. e of s ervision in
safeguarding financial stability. International bodies have since reite: .ed that even.  post-Basel II1
world of stronger capital and liquidity requirements, supervisory = dgeme ., intrus ~eness and timely
intervention remain essential to prevent the build-up of vulnerabi.. - .thinin® cutions (IMF, 2023;
BCBS, 2025). The renewed emphasis on supervisory eff cveness’ re. the recognition that
regulation alone cannot address all failures in risk reco 1w or risk management within banks;
supervisory oversight must complement the regulatory framework identifying deficiencies and

ensuring their timely and effective remediation befor- __ crystallise into material losses. *

J

We contribute to this debate by assessing th impact of su} rvisory activities on the credit risk
of banks’ commercial real estate (CRE) loan portfol.  which ha been an important area of concern
in Europe. As highlighted in recent assessments, the combiiauon of interest-rate increases, structural
shifts in demand driven by remote work anc »-conus,  d regulatory changes related to the green
transition (which reduce the value of buildings . 1t o longer meet energy efficiency requirements) re-
established CRE as a recurrent syster”  'nerabih /{OECD, 2024; BIS, 2024; ECB, 2024). The sharp
CRE price correction observed b ween 7 22 02 and 2024 Q1° has, together with rising credit-risk
indicators, intensified concerns ~ * mis* .cing of CRE exposures could transmit stress across banks,

insurers and real-estate funds .mplifyn..  ~acro-financial risks (ESRB, 2023).

Responding to thes ac  '~pments, the Single Supervisory Mechanism (SSM) strengthened its
focus on exposures to Covid-19-vui.  ~ble sectors as part of the 2022—2024 supervisory priorities,

placing CRE as a ke supervisory vulnerability (ECB, SSM Supervisory Priorities 2022-2024). As a

3The BCBS (2 )« essuperva. y effectiveness as the ability to promote the safety and soundness of banks and the
banking s em by omptly assessing prudential risks, identifying material shortcomings within banks, and leveraging
supervic .y tools «ely remediation.

+IMF (26 +ouec .at the will and the ability to act remain central to effective supervision.

5 According to 1. ata, the EU commercial real estate price index declined by approximately 16.2% between 2022 Q2
and 2024 Q1.
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complement to regular bank-specific supervisory oversight, the SSM < 1 two types of

supervisory activities:

(i) on-site inspections (OSIs) in 2021-2022 that provide an independer. "~-depth - sessment of
banks’ risk profiles, governance and internal controls, but can only ' . conducted 1. narrow set of

banks; and

(ii) targeted reviews (TRs) in 2021-2022 that are thematic ff-sitc ~ “lvses © at benchmark banks’
practices and highlight systemic or institution-specific wea' esses. TRs are i ss intrusive but can be

applied to a wider set of banks.

We use confidential supervisory data to assess t+  lationship between the activities above and
banks’ subsequent prudential behaviour in the CR* segment ol heir loan portfolio, as measured by
the segment’s coverage ratio, i.e. the ratio of pro sions to non: erforming exposures. Alessi et al.

C,

(2021) argue that coverage ratio is an informative a. ‘arw  -Jooking metric which captures the

prudential dimension of risk-management ™ '

~~vionr more directly than other, widely used indicators
such as the non-performing loan ratio. Cove. e rat" . embeds information on both asset quality and
provisioning practices and is particularly suitable  che CRE context, where supervisory interventions
frequently target loan-loss provisic .ng, Hrbearar /NPL processes and collateral management.

Using the coverage ratio therefor provid: that is directly aligned with supervisory priorities

and reflects the prudential relevanc £ .ese interventions.

Our findings suggest at the assessed . «pervisory activities are associated with banks becoming
more prudent in the CF . segi.  * of their portfolio. Both OSIs and TRs are followed by higher
coverage ratios after i ‘ervention, indic. 1ng stronger risk recognition and enhanced loss-absorption
capacity. In compar’ on to © zontrol group where no OSIs or TRs have taken place, OSIs are related
to persistent and  onom’ ally sigr 1cant increases in coverage ratios, reflecting their intrusive nature,
detailed follow-up, anc.  ~nger aforcement profile. TRs, by contrast, are followed by temporary rises
in coverage - ao .. *fade ove. subsequent quarters—consistent with their more high-level, diagnostic,
and benc! narkine n. Beyond the difference in persistence, the two types of activities differ
in the specc “v iich banks adjust their practices. TRs tend to elicit an earlier reaction, consistent with

their signalling an.  ~nchmarking role, whereas OSIs generate a more gradual adjustments as banks
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incorporate findings into remedial actions and internal processes. Taken toge’ "~ results confirm
the complementary roles of on-site and off-site tools: targeted reviews bre ten superviz -y reach and
support early vulnerability detection, while on-site inspections anchor «  ~vioural adjt :ments and

deliver more durable prudential improvements.

Our TR estimations rely on a standard Difference-in-Diff ences  1iD) m el with two-way
fixed effects, while for OSIs, we employ the staggered Difference-. ™ rerence approach proposed
by Sun and Abraham (2021). The latter is suitable for OSIs, w" _re the timit,,  © ne intervention varied
across institutions. The analysis is complemented by dynar ¢ -ifications to examine the timing and
persistence of the effects around the intervention date, capturing wi. * =r improvements materialise
gradually or immediately following supervisory actio® . _entral identification challenge in our set-up
is that supervisory interventions are not randomly .ssigned: bar.  are selected based on supervisory
risk assessments and operational constraints. We the -fore interpre our estimates as conditional effects
under the parallel-trends assumption, after controlling .~ oank characteristics, common shocks,
and time-varying risk indicators. Results s* =~ *  “~2d with caution and are most informative for

banks with similar ex-ante risk profiles to tho. incl ied in the campaigns.

Academic and policy literature  7ide evic ace that supervision can discipline banks’ risk-
taking, improve asset quality and  _rengtk a internoi governance (Hirtle et al. 2016; Altavilla et al.,
2020; Kok et al., 2023; van Bre  ~n et .., 2025), and a growing body of work shows that OSIs in
particular promote more co’ ervative  ~k behaviour. Delis and Staikouras (2011) document that
OSIs reduce risk-taking, B “m et al. (2023) find similar effects using granular Portuguese data, and
Passalacqua et al. (2024) 1ows th. SIs improve asset quality and reinforce provisioning practices in
euro-area banks. Our - .per contributes to the literature by analysing the impact of TRs and by showing

the complementary ole the play to the OSlIs.

Recent resea. " ularly e phasises that weaknesses in capital and risk-management practices
can fuel CRE  ainstan. Duca and Ling (2020) show that the weakening of capital requirements
contribute t0a C] 3 price hoom, while IMF (2023) analysis highlights the central role of CRE in past
episodec  © fina _ial stress. We add to the debate by providing evidence on the role of supervisory

activities in rea. o CRE-related risks.
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By linking supervisory priorities, sector-specific vulnerabilities and empi- ‘dence, this paper
contributes to the emerging literature on supervisory effectiveness. It prc .des new ev. =nce on the

role of supervisory activities in strengthening resilience in a strateg.

v importan sector and
highlights the wvalue of integrating outcome-based metrics in* evaluau. ¢  supervisory
performance. In doing so, it advances our understanding of how s erviso  tools can be deployed in

a complementary and effective manner to mitigate risks in the fi. cial © stem.

The remainder of the paper is structured as foll wvs. Section = croduces institutional
background focusing the on-site inspections and targeted = vic  nndertaken to mitigate CRE-related
risks. Section 3 and 4 explain our data and methodology ror assessing ~ =ervisory effectiveness using
the DiD model. Section 5 presents the empirical e .. and their interpretation. Finally, Section 6

offers concluding remarks and lessons derived fror our analysis.

2. Institutional Background
2.1 CRE as an SSM supervisory priority

Within the European banking ...  the Si. 'e Supervisory Mechanism (SSM) is responsible
for the prudential supervision of .gnific it ° ° ons, applying a risk-based approach that aligns
supervisory intensity with eachh -k’ sk profile and the ECB’ strategic priorities. The SSM’s
supervisory priorities are ir lementea  ough the annual Supervisory Examination Programme

(SEP), which translates th . ~to concrete activities at the level of individual institutions.

In 2021, and while defining its s.., “visory priorities for the 20222024 cycle, the ECB explicitly
identified exposures » COVID-19-vulnerable sectors—most notably commercial real estate (CRE)—
as a key supervisc  conce i, along e other structural and emerging risks. The strategic objective was
to strengthen super. v scrut .y of banks’ management of these exposures, particularly in the
context of ¥ .. ademic . .stments in office and retail property markets. Accordingly, the key

planned s serviso. 2~ ", comprised:

a. regu. .onitoring of banks’ exposures to vulnerable sectors, and
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b. targeted reviews and on-site inspections of banks’ CRE portfolic 4 at challenging
collateral valuation practices and credit-risk management (ECB, © JM Supervi. -y Priorities

2022-2024).

This paper focuses on the latter set of interventions—targeted .views and on- inspections—
as they represent the most intensive supervisory tools deployed I the S§ . to add -=ss vulnerabilities
in the commercial real estate sector. Specifically, the analysis sc > meas ¢ how supervisory
interventions influenced banks’ provisioning behaviour a . risk mana_  .nt practices in CRE
exposures. The next two sub-sections discuss in detai’ o ~ecific targeted review and on-site

inspections examined in this study.

2.2 On-Site Inspections

On-Site Inspections (OSIs) represent the most inu..  _ and a resource-demanding supervisory
instrument within the Single Supervisory wicc. ““SM). Conducted by dedicated inspection
teams—operationally independent from the . ~ul | line supervisors—OSIs enable supervisors to
perform an in-depth, first-hand assess==~nt of a L ~k’s risk profile, internal controls, and governance

S'EI‘LIC'ELII'CS.6

Within the commercial rea.  ate _RE) domain, the ECB conducted a broad wave of targeted
on-site inspections during 2* .1 and 2.  -overing 22 significant institutions across the euro area’.

Each mission typically last o three months and unfolds through four main phases:

(1) the preparatinon phase, comp. g the formal notification, information request, and kick-off

meeting;
(2) theon-=  field ork phe ., during which inspectors conduct detailed reviews and interviews;
¢ Further d ails can } -« wie ECB Guide to On-Site Inspections and Internal Model Investigations (ECB, 2018)
7 Alimitea.  her . CRE-related inspections were launch before 2021, but we exclude them from our analysis as they
pertain toa«.  “ent supervisory cycle and are not comparable in timing with the period covered by our empirical
framework.
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(3) the reporting phase, concluding with the final report and the closine 205 and

4) the follow-up phase, when the ECB sends a letter to the CT D of the ins; cted entity,
PP I Y

outlining required or recommended actions, and, where applicable, the relawc  'eadlines

This last phase is particularly relevant for our empirical a lysis, < it is wuen supervisory
expectations are formally crystallised and banks are required tc ake re .edial a .on. Nevertheless,
supervisory influence often begins earlier. Some institutions ¢art a.  >ssing .entified weaknesses
immediately after the kick-off meeting, when the Head of M :sion presents ti. . inspection’s objectives
and scope. This moment often raises internal awareness . potc. ! vulnerabilities and triggers early

corrective measures—well before the issuance of the final report.

For this reason, and as explained in the metl dology sect’ 1, we identify the treatment quarter
as the quarter in which the on-site inspection sta. . This is the rst period from which one might
reasonably expect observable adjustments in the b. > hek Lour, or, in empirical terms, a first

1.

detectable variation in the dependent vari-' '~ However, the dynamic specification adopted in our
analysis allows us to trace the evolution of . se ef” cts over subsequent quarters, thereby capturing

both immediate and delayed reactions that may ¢ ar only after the completion of the OSIL

While the timing of the OS” s cruc 1 for idet.afying when banks begin to adjust, the content
and comparability of the superr ory in* _vention are equally important for empirical identification.
During the on-site fieldworl phase, * CRE inspections followed a harmonised methodological
framework and work prc amme, ensurin, that supervisory activities were comparable across
institutions. As highlight 1 in t. 7CB’ Supervision Newsletter (ECB, 2022), each mission covered
the same core dimer ‘ons of CRE 1. : management—from loan origination and monitoring to

collateral valuation = .d prov “ioning.

This harmc  »d  csign ie . critical precondition for the difference-in-differences approach
employed in t-~ paper.  =r ures that all banks were exposed to both a common supervisory
“treatment’ and 1 interventions along the same dimensions of CRE risk management. Such

uniform’ also s _ports the use of a consistent dependent variable capable of capturing the overall
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effects of the inspections. Specifically, a detailed review of the most affected as—discussed in

the next section—will guide the choice of this variable.

In broad terms, the CRE campaign revealed pervasive shortcomit,, "2 collate . valuation,
lending standards, and monitoring frameworks. Inspection teams fr |uently identi..  misalignments
between collateral values and prevailing market conditions, ins ficient otatior and oversight of
appraisers, and inadequate updates of valuation reports. These ac ' .cies di ctly undermine key
prudential metrics, particularly those assessing the adequacy »f provisior..  .dve to the underlying

credit risk exposure.

Beyond collateral valuation, inspections also uncovered material w aknesses in loan origination
and monitoring practices. Several banks lacked cons™ cent underwrtiting standards or failed to integrate
borrower cash-flow resilience and project-specifi risks into cre t decisions. Monitoring processes
were often underdeveloped, with limited use of eatr. varning ir .cators such as loan-to-value (LTV)
or debt service coverage ratios (ECB, 2022). Collectively, wese weaknesses resulted in delayed risk
recognition and insufficient provisioning, ‘emrorc. . crvisory concerns around provisioning

adequacy as a central element of risk managen. -t

Taken together, these findir s p. ‘ide the mpirical and conceptual foundation for the
subsequent analysis, which evalu® s how arediate the deficiencies identified by supervisors,

and complement the insights of ti. '+ _ted review discussed below.

2.3 Targeted Reviews

Targeted Rev’ ws (TRs) are off-site, in-depth supervisory exercises focusing on specific risk
areas or portfolic identif d as su .rvisory priorities. They are conducted in parallel to a sample of
banks allowing for b. ~ markin across banks. TRs are designed to provide a granular assessment of

banks’ inter . | ocesses sernance arrangements, and risk-management practices in critical

> o

domains.
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In particular, our work focuses on the CRE Targeted Review, launched - ~mber 2021. The
exercise aimed to assess how prepared banks were to deal with a pote ual deteriot. ‘on in CRE
conditions, with a particular emphasis on the office and retail segmc.  most affec d by post-

pandemic structural shifts.

The review was conducted horizontally across the banking * ion ar involvs 1 line supervisors.
Although the exercise was structured in two phases, our analysis foc.  ~ <clusive  on the second one,
which was the one that had a remediation aspect. In Phas 2, supervisc.  rried out an in-depth
assessment of 15 banks selected from the initial sample ~ «sc  ~n their significant exposures to the
office or retail CRE segments, elevated risk parameters, or concerns . «ding data quality.” The bank
selection was coordinated with the CRE On-Site Ins*  __on (OSI) campaigns to avoid overlap: banks
already inspected on CRE in 2021 were excluded, v .le thoseint. 2022 OSI campaign were included
only in the quantitative benchmarking. This ensure. he absence ¢ overlap with the 2021-2022 OSlIs,
which further simplifies our empirical design. Mot aase 2 generated direct supervisory
outputs—notably follow-up measures ar ~endations—that are most relevant to assess
adjustments in provisioning and valuation be. vior = For the purposes of our empirical framework,
we take the intervention point of the TRs to be 122 Q3, which corresponds to the moment when

supervisory feedback and follow-ur :xpec tions we. formally communicated to the banks.

The findings in TRs reve. ! hete sgeneous and often fragmented risk-management practices
across participating banks (F 8, 2022, "~veral institutions displayed weak or insufficiently granular
risk-appetite frameworks ‘“mited early-warning systems, and inadequate borrower-capacity
assessments, particularls n an ei.  ~nment of rising financing costs. In a number of cases, banks
struggled to demonst e a well-calibrated credit risk management cycle, often lacking the integrated

processes necessar’ .0 mar _e market deterioration consistently.

The CRE Oc. ~ rargete Review exercises were designed to be complementary and mutually

reinforcing, jo offering aprehensive assessment of banks’ CRE risk-management frameworks.

8 Phase 2 follow. - initial benchmarking exercise (Phase 1) covering 32 banks, which aimed to identify outliers, data
gaps and inconstsc  ‘=s in CRE risk metrics.

ECB Working Paper Series No 3247 11



This alignment provides the empirical foundation for analysing their distinct v- ~onnected effects

on banks’ behaviour in the following sections.

3. Data and Descriptive Statistics

Our empirical analysis combines confidential supervisory aa ¢ pervisc interventions with
quarterly financial information from the FINREP (Financial F porting) 1. ~v rk— the harmonised
accounting-based reporting system that provides gra- .  balance sheet and profit-and-loss
information for all supervised institutions in the eurc area. The  ~ple comprises 81 significant
institutions (SIs) directly supervised under the SSM an” ~ ,erved quarterly between 2020 Q1 and 2024
Q4. We exclude banks with less than €1 billion in .RE loans i. 2024 Q4 to ensure that the analysis
focuses on institutions with material exposures to . sector. With: this sample, 22 banks were subject
to on-site inspections (OSIs) and 15 underwent targe ' wevie |, (TRs) focusing on CRE portfolios,
with no overlap between the two groups. T*  “»maining 44 banks form the comparison group of Sls
not directly affected by these campaigns. Whi. +his t7 seted sample is necessary to obtain economically
meaningful estimates of CRE-focused supervi. vy interventions, the relatively limited number of

treated institutions implies that stati .cal, =cision1. v vary across specifications.

Data on supervisory activ. es wer sourced trom confidential ECB internal databases (IMAS:
Integrated Monitoring and A essmc.  Svstem), which provide detailed information on the timing,
scope, and thematic focus  on-site inspec. ons and targeted reviews, as well as the corresponding
follow-up measures. The data. v for precise identification of treatment timing across institutions,
enabling an empirica’ assessment unc. r Difference-in-Differences assumptions. Information on
banks’ balance she: , and - set quality indicators was obtained from FINREP templates reported
quarterly to the © B. Fr n these iata, we construct CRE-specific coverage ratio, defined as CRE
loan-loss reserves ove.  »n-pe orming CRE loans, which serves as the our outcome variable of
interest. By~ ,nsu  -tion, the ¢ :pendent variable focuses exclusively on CRE exposures, ensuring that
the analy s targe 1gation within the commercial real estate segment rather than overall
provisionn._ > aviour. It captures both the deterioration in asset quality and the adequacy of

provisioning agai..  ~tential losses, thereby reflecting the combined effect of risk materialisation and
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supervisory-induced provisioning adjustments. This metric has also been ‘sed as a robust
prudential indicator linking credit risk exposure with banks’ loss-absorptic  capacity (sc  Alessi et al.,

2021).

To provide a preliminary overview of the sample, Table 1 re” rts descriptiv.  atistics for the
main bank-level variables over the period 2020-2024. Panel A pre :nts sv .mary s ~tistics for the full

s

sample of banks, while Panels B and C focus on CRE-related varta. rinstitt  ons that underwent

on-site inspections (OSIs) and targeted reviews (TRs), resper vely.

TR banks tend to be larger and hold, on avere _, a sc “antially higher volume of CRE
exposures (€29.1 billion versus €14.6 billion for the full sample). Cc wersely, OSI banks exhibit
markedly higher average coverage ratios (107%). T" _ higher coverage ratio may already incorporate
the effect of supervisory interventions, which—as lustrated later 1 Figure 1—suggest a mild upward
adjustment in CRE-related provisioning following =~ “Is. The 2 rage levels of NPL ratios, Stage 2
ratios, and share of high loan-to-value (LTV) loans are broadly comparable across the groups. This
suggests that differences in coverage ratios . = notw markedly divergent asset quality profiles,
but rather by variations in provisioning practicc 1r . supervisory focus that will be examined in detail

in the next sections.

The choice of the coverag ratio 2 * . dependent variable is further supported by the
nature of the supervisory measu. ~ spted following the CRE OSI and TR campaigns. Table 2
reports the classification of = .ese measutc. 7 thematic categories, distinguishing between those with
direct financial consequer 2> 7 those addressing broader risk attitude and governance frameworks.
We categorize measures impacting ... vedit risk management cycle—ranging from loan origination
and monitoring to r= ag models, risk classification, provisioning, and collateral valuation—as having

. . . Q
a direct 1rnpact orn .nancte outcotr “S.)

 Those measurc.  Tuence credit risk cycle and expected credit loss (ECL) estimations: specifically rating models and
risk classification  ~ ~ting PD and stage), collateral valuation (affecting .GD), and loan loss provisioning levels.
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Table 1: Descriptive Statistics

Panel A : Bank Summary Statistics (full sample)

Variable Mean Median Std P25 P75
Total loan & advances(mil. €) 172,117 51,028 2,559 27129 193,837
CET1 ratio 16.39% 15.43% 3.87% 17 53% 18.14%
ROA 0.17% 0.14% 0.32. 0.06% 0.26%
Deposit over total funding 81.66% 85.27% 13.78% 74.25% 91.62%
CRE loan & advancesmil. € 14,634 7,2¢ 058 2,424 21,396
CRE Coverage ratio 85.91% 62.23%% 149.15% 44.66% 90.37%
CRE NPL ratio 6.42% ~32% 6.81% 2.40% 8.37%
CRE Stage 2 ratio 19.20% 5.85% 2.00% 11.24% 24.98%
Share of LTV>80% in CRE
loan & advances 22.96% 18.63%0 18.67% 10.64% 30.68%
Panel B : CRE related variables for OS. Banks
CRE loan & advances(mil. €) 11,670 v 8,157 10,776 2,142 21,800
CRE Coverage ratio 17 ia ¢ 0% 251.82% 49.77% 102.31%
CRE NPL ratio 6.48% ~43% 6.33% 1.94% 8.49%
CRE Stage 2 ratio 74/ 14.92% 12.92% 10.00% 22.85%
Share of LTV>80% in CRE
loan & advances 23.78% 21.93% 15.20% 14.35% 33.37%
Panel C : CRE relateu variables - TR Banks
CRE loan & advane (mil. ¢ 29,129 24155 23,649 8,294 45383
CRE Coverage r© o 4.91% 70.90% 45.33% 48.35% 92.65%
CRE NPL ratio 4.93% 4.05% 3.41% 2.35% 7.26%
CRE Stage rauc 20.56% 15.72% 14.61% 10.97% 24.96%
Share of .TV>8(C -°
loan & “rancer 21.97% 17.84% 21.65% 9.84% 24.94%

Note: Statistics atc~ lated from quarterly ECB supervisory data (FINREP) for 2020 Q1-2024 Q4. Vatriable definitions and data

sources appear in Appc Table A.1.
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Collectively, these categories account for 74 percent of the total measures (?7 of 373). Broken
down by supervisory activity, OSIs exhibit a higher concentration of m .sures relatc to financial
consequence (76.8%) compared to TRs (63.2%). Overall, the predomin.. > of measure with direct
financial consequences highlights the relevance of the coverage ratio s a key pc. m .ce metric for

assessing supervisory effectiveness.

Table 2: Classification of Measures by categories

Total OSI TR
Category
Freq. T ent Freq.  Percent Freq. Percent

Credit granting / Origination 33 8.8% 24 8.1% 9 11.8%
Early warning / Monitoring 48 12.9% 35 11.8% 13 17.1%
Rating models 15 o 15 5.1% 0 0.0%
Forbearance / UTP / SICR / NPL : "N, 69 23.2% 6 7.9%
Loan loss provisioning ! 8.3% 29 9.8% 2 2.6%
Collateral management / Valuation 74 19.8% 56 18.9% 18 23.7%
Governance / Strategy / Policy 1 19.0% 45 15.2% 26 34.2%
Reporting / Data quality 17 4.6% 15 5.1% 2 2.6%
Other (IT, audit, compliance) 9 2.4% 9 3.0% 0 0.0%
Total 373 100.0% 297 100.0% 76 100.0%

Note: Category assignments wei. made by the . Categories in bold indicate supervisory measures with direct financial

consequences, as they influep - the origination of lo. s, the identification of problem loans, and components of Expected Credit
Loss estimations. UTP and © _R stand for Unlikely to Pay and Significant Increase in Credit Risk, respectively.
Source: ECB confidential = pervisor: 'ata IMAS).

To provide a prel.  ~ry verview of the outcome variable, Figure 1 plots the evolution of the
average CR . cove ge ratio across the three groups of banks—those subject to on-site inspections
(OSIs), t ose suk o w0 targeted reviews (TRs), and other significant institutions—over the period

2020-2024. . trajectories move broadly in parallel up to the end of 2022, suggesting comparable
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pre-treatment dynamics. From 2022 onwards, however, a clear divergence er_ hanks subject to
OSIs maintain higher and more stable coverage ratios, while TR banks dis’ ay a modera  decline and
other banks experience a more pronounced drop. In the context of the C. " sector’s dow crn during
this period (see Footnote 5), the decline in the coverage ratio obser- d of the ¢ *“rc group can be
interpreted as a market-consistent trend reflecting heightened cr it risk  In contrast, the relative
stability among OSI and TR banks suggests that supervisory i. “ven’ ,ns mar .aave mitigated the
decline in their loss coverage. This divergent pattern provi s a firsc ~mal adication of a more
conservative provisioning response among treated banks.  <thermore, the comparable trajectories
observed between 2020 and 2022 support the para’ :I-trenas  ~umption, providing a robust

foundation for the formal Difference-in-Differences an~!vsis presented m the next section.

30%
A,

0% — \—‘,ﬁ—.\_\
60%
S0%. / —

[ T 5 gTOUD
40% s grour

Con. oup
30%
2 2140 '22.40 '23.40Q '24.40

Figure 1: Tren. ,f Coverage ratio by group of banks
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4. Empirical strategy

The analysis focuses on the CRE coverage ratio as the main outcorr  vatiable'. W1 stimate the
effects of supervisory activities on this measure using a Difference-in-L.. ~ “ences (Di" ) approach,
implemented in both static and dynamic specifications. The OSI = .d TR can,, "~ . are analysed
separately. In each case, the control group consists of banks that v .e not* pjected to any of the two

supervisory activities to avoid contamination across treatments.

4.1 Targeted Review — baseline Difference-in-Differ: .ce mo.

For the targeted review (TR) campaign, which implemented simultaneously across banks,
we estimate a standard Two-Way Fixed Effects (TV ‘E) Differen -in-Differences model in which the
treatment effect is captured by the interaction betn en a post-in! :vention indicator and a treatment
dummy. To estimate the average effect of supervisory .aons on the CRE coverage ratio, we
estimate a static Difference-in-Differences =~ 7 2*an with bank and time fixed effects. The static

DiD model is given by:

Coverage Ratioj ., = , . -+ ,8(1 “ty X TR]-) +yXji1+{Zer t &t

where j indexes banks, ¢ count s, and uarters. @; and 8; denote bank and time fixed effects,
respectively, capturing time-in .riant.. +ogeneity across banks and common macro-financial shocks.
Post; is a dummy equal tc ne in the quarte.. following the supervisory intervention (2022 Q3). The
interaction term (POS ty -TRj) . tifies the treatment effect of the supervisory intervention, where
TR; identifies banks ¢ sject to Targeted Keview campaign for CRE. The coefficient f§ is the parameter

of interest, as it rer csents  .e average change in the CRE coverage ratio among treated banks relative

to the control g1 aft' the int vention, conditional on fixed effects and controls. A positive and

19To redur  che inflv __ <.acme outliers in the dependent variable while retaining the full sample, the coverage ratio
is capp *+200" . This approach aligns with common data-cleaning practices in the literature; for example, Alessi et
al. (2021) w. ise coverage-ratio observations at 2.5% and 97.5% to limit the effect of extreme values.
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statistically significant coefficient indicates that supervisory activities 2~ ~tated to more
conservative provisioning behaviour or, more specifically, to a relative inc -ase in the « E coverage

ratio.

The vector Xj ;1 comprises bank-specific financial indicator (CRE NPL t. , CRE Stage 2
ratio, CRE loan growth rate, deposit ratio, CET1 ratio, ROA) 1- zed by sne qus er relative to the
dependent variable in order to address endogeneity conecerns Zc¢ ir wudes country-level
macroeconomic controls (GDP growth, corporate lending  tes, CRE price  .dex). Robust standard

errors are clustered at the bank level. The definitions of @ J;, A and Z; remain consistent across

VI

the following models.

While this static specification provides a firs 1nsight intc he average post-treatment effect, it
does not show how the effect evolves quarter by arter followi ; the intervention. To address this
limitation, we implement a dynamic Difference-in-. ~“erenc  specification that provides a more
granular view of the temporal evolution of ~nervisory impacts. Specifically, this approach estimates
a sequence of time-relative treatment effects " for ach quarter k before and after the intervention,
allowing us to trace the evolution of the cover.  ratio around the treatment event and assess the

validity of the parallel-trends assum .on. ‘he dyna. "= DiD model is given by:

Coverage Ratic: ., -  +68;+ z Bi(TRF) + ¥Xjeo1 + (Z + €4
k+-1
where TR}ft is a dummy quai . ~ne if, for bank j, quarter t corresponds to exactly k periods before
or after the start of the intervention. .. omitted category is typically one quarter before treatment (k
= —1), so that all efficie ts are interpreted relative to the pre-treatment baseline. (f_1 = 0) In
addition, includir all tir -relative wummies would otherwise lead to perfect multicollinearity, a well-

known issue in event-. ' sper ications often referred to as the dummy variable trap.
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4.2 On Site Inspection — Staggered Difference-in-Difference model

For the On-Site inspections (OSIs) campaign, where the timing of + :intervention 1ries across
institutions, we employ the staggered Difference-in-Differences approac. roposed >y Sun and
Abraham (2021). This estimation methodology is specifically designe  to address thic  tential biases''
that can arise when applying a standard two way fixed-effect (IV ~E) es nator i a staggered DiD
setting. The static specification reports the average treatment effec. e treatr  (ATT) obtained by
aggregating the cohort-specific treatment effects estimated w™ ain this fran.. <. The static staggered

DiD model is given by:

Coverage Ratio; .. = a; + 6; + B(Posf' N OSIj) +yXje1+{Zor €

where the variable Post;; is a dummy equal to ¢ 1e in the qua -=rs following the bank j’s specific
intervention. The interaction term (Postj't X 0SI;, lentifies th creatment effect of the supervisory
intervention, where OSI; identifies banks subject to On-site inspection campaign for CRE. The

coefficient 8 is also the parameter of intere. asitre icoo. s the average effect in the CRE coverage
ratio among OSI treated banks relative to the un.  ed group after their on-site inspection, conditional

on fixed effects and controls. The dv ... staggerc DiD model is given by:

Coverage Ratio;j., v -6;+ z Bk(OSI]!ft) +yXj1+{Ze + €t
k+-1
where OS] j’ft isadummy Ju. - one if, for bank j, quarter t corresponds to exactly k periods before
or after the start of on-site work. The  itted category is typically one quarter before treatment (k =

—1) as well as in the ase of TR.

1 As note sy Suna®  ..oranam (2021), standard TWEFE estimators can yield inconsistent results in staggered DiD

settings ~ “usc ey may use previously treated units as controls for later-treated units. In the presence of time-
varying treau.  * effects, this contamination of a control group can lead to biased estimates of the average treatment
effect.
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Crucially, the specification is defined in event time, meaning that each ' ' as its own “time
zero” corresponding to the quarter in which the on-site work begins. T s alighmen. llows us to
account for heterogeneous treatment timings and to estimate dynamic “sponses rel* ve to each
institution’s event, rather than to a fixed calendar quarter. Moreove the estin. 1 = efficients are
presented as a sequence of quarterly treatment effects, showing b w the < pendent variable evolves
around the intervention. Significantly positive coefficients in post  »atme cquarte , indicate sustained

increases in coverage ratios attributable to the intervention.

4.3 Identification considerations

The identification strategy relies on the par .el-trends ac  mption, implying that prior to the
supervisory intervention, treated and untreated bz s are expect | to exhibit no materially different
trends in coverage ratios. This assumption can be wort-empirically by (i) comparable pre-
intervention trajectories in descriptive plots = /i) statistically insignificant pre-treatment coefficients

in the dynamic DiD results.

Given that supervisory intervent~=s are risr. -ased rather than randomly assigned, our empirical
framework accounts for observed .nd tit :-invariarn.. bank characteristics. Nevertheless, the results
should be interpreted as rob' r conc .onal associations rather than definitive causal effects.
Furthermore, the observed ¢! .nges .. ~verage ratios may reflect two distinct channels: mechanical
supervisory adjustments—  ch as superviso.  -induced increase in loan-loss provisioning—and shifts
in banks’ risk attitudes. C .r emp ~l approach captures the combined impact of these two channels.
Specifically, although e selection of b.. iks followed the SSM’s risk-based planning process, relevant

structural difference  were 2 "2quately controlled. Potential confounding factors are mitigated through:

e inclusion . har fixed  .ects, capturing unobserved differences in risk appetite, business

modele ~*interfi. v nance structures.

o tir _fixed feo~ itrolling for macro-financial shocks common to all banks;
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e and bank-level risk and country-level macroeconomic cor accounting  for

contemporaneous changes in asset quality, and the broader econor ¢ environm. *.

5. Results
5.1 Average Supervisory Effects: Static DiD Estimates

Table 3 reports the static Difference-in-Differences (I" D) estimates a.  .sing the impact of the
OSI campaign on banks’ CRE coverage ratios. The mode s ap, "4 to a dataset comprising OSI and
untreated groups. Four specifications are presented, progressive. adding bank-specific and
macroeconomic controls variables. All regressions ir uae bank and quarter fixed effects, and standard

errors are clustered at the bank level.

Across all specifications, the interaction coet. »nts (Pe. X OSI) remain remarkably stable,
ranging between 0.121 and 0.145. In the simnlest specification (Column 1), this coefficient is positive
(0.139) but lacks statistical significance. How -er, the ccc.c.on of estimates improves after controlling
for bank-specific characteristics (Columns 2 . - 3). While the magnitude of the effect remains

consistent at approximately 14 perc: ... »oints, . * inclusion of these controls decreases standard

(e

errot, inducing the interaction co ficient: s+2*" ~ ly significant at the 1 percent level. Additionally,

with controlling for macro-fina..

va ables (Column 4), the estimated coefficient remains highly
significant at 0.121. The mo I’s explar.. 7 power rises substantially across specifications, with the

adjusted R? rising from 0./ "~ the baseline model to 0.768 in the fully specified model.

The consistentlv positive and . stically significant coefficients support the effectiveness of
OSIs as an interver on tocl. This effect is economically meaningful, as OSIs appear to encourage
banks to streng’ en ctr it risk nanagement in CRE exposures through more conservative
provisioning practicc. e effec secomes statistically significant at the 1 percent level only once bank
heterogeneit .. -ounted .  This indicates that the impact of OSIs is not uniform across banks.
Rather, it = flects } e~ ous behavioural adjustments that depend on bank-specific features such

as portfc.  ~on osition, funding structure, and risk profile.
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In line with this interpretation, the estimated coefficients in Column 4 £ pport a pattern

of risk-sensitive provisioning:

e A higher CRE share in total lending is negatively related to the ¢. «age rati which may
indicate that banks with greater CRE exposure either hold clatively highe  aality loans or

have stronger incentives to under-provision.

e CRE loan growth enters positively, indicating prude dal pic -ionin in periods of rapid

portfolio expansion.

e The deposit ratio is also positive and significant, i.. plying tha. ks with stable funding exhibit

greater loss-absorption capacity.

Table 4 presents the DiD estimates for the R campaign. imilar to the OSI DiD model, we
estimate four specifications, excluding OSI-treated . ks to focu: :xclusively on comparison between
TR-treated banks and untreated banks. Across all speciic. .5, the interaction term (Post X TR) is
positive, but the estimated effects are ecor e | " ranging from 0.004 to 0.036— and not
statistically significant. Although the signs ot "he >efficients are consistent with those in the OSI
models, their magnitudes are smaller This wea, - impact may stem from the nature of the TR
measures. As shown in Table 2, TF .nterve tions are .nore concentrated in areas such as governance,
strategy, and credit granting, wh' n are r e indirectly related to provisioning practices and thus less

likely to translate into immed’ e cha.._ ~ in CRE-specific coverage ratios.
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Table 3: OSI effects: Static Difference-in-Differences Estimates

Q) 2) ©) 4)
post X OSI 0.139 0.143*** AR¥RK 0.121***
(0.092) (0.045) (0.04, (0.045)
Share of CRE in total loan -3.948* 14348k -3.969***

(1.3 (1.408 (1.399)

CRE NPL ratio -1 262 -0.7 3 -0.313
).449) « 124) (0.405)

CRE Stage 2 ratio 0.- 0.242 0.286
(0.209) (0.212) (0.207)

CRE LTV >80% ratio 0.033 0.028 0.057
(0.2 (0.227) (0.232)
CRE loan growth rate 0.202’ 0.203* 0.209%*
00y (0.103) (0.103)
Deposit ratio 1.373%* 1.200%*
(0.566) (0.534)

CET1 ratio 0.493 -0.025
(1.130) (1.198)

ROA 1.751 1.137

(3.182) (3.136)

Corporate interest r-te 0.025
(0.046)

GDP growth 1o -0.005
(0.005)

CRE price i dex (YoY) 0.008
(0.005)

Nur ~rof s 1148 1033 1024 1024
Adjus. 0.686 0.762 0.764 0.768

1 bank YES YES YES YES

ly 7 YES YES YES YES

Note: Astc.  indice significance at #* p < 0.01, ** p < 0.05, * p < 0.1. Standard errors are shown in parentheses.
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Table 4: TR Effects: Static Difference-in-Differences Estimates

) ) ) (4)

post X TR 0.004 0.031 " 036 0.035
(0.077) (0.073) 0.0/« (0.071)

Share of CRE in total loan -2.35¢ 2.656%* -2.512%*

s (1.19" (1.233)
CRE Non-performing loan ratio .693 0 .9 -0.772
10.552) . A488) (0.487)

CRE Stage 2 ratio VA 0.045 0.066
(0.246) (0.258) (0.262)

CRE LTV >80% ratio 0.161 0.072 0.095
0. 7 (0.145) (0.144)
CRE loan growth rate 0.17 0.155 0.161*
®5) (0.097) (0.094)
Deposit ratio 1.099* 0.994%
(0.590) (0.574)
CET1 ratio 2.905%* 2.712%
(1.393) (1.444)
ROA -2.334 -3.356
(3.059) (2.851)

Corporate interest tte 0.015
(0.048)
GDP growtt ac. -0.004
(0.004)

CRE price = dex (YoY) 0.004
(0.004)

Nu: ~trof bs. 1018 936 922 922
Adjus. * 0.712 0.721 0.730 0.731

1 bank YES YES YES YES

E - YES YES YES YES

Note: Astc.  indice significance at #* p < 0.01, ** p < 0.05, * p < 0.1. Standard errors are shown in parentheses.
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5.2 Dynamic Supervisory Effects: Event-Study Estimates

This section presents the dynamic Difference-in-Differences esti* ates, which tr e quarterly
treatment effects relative to the last pre-treatment quarter (t = —1), used as ..~ ~seline p 10d. For the
OSI campaign, quarter 0 corresponds to the actual start of on-sitr work at each . . For the TR
campaign, the starting point is uniformly set to 2022 3, when the :cond * .ase of *“e targeted review

' re-treat ent coefficients are

was launched across selected institutions. In both cases, the estin...
small and statistically insignificant, supporting the parallel-tre 1s assumptic 4lending credibility to
the identification strategy. For the OSI specification, he ¢, one isolated statistically significant
coefficient emerges at t = —3. Importantly, its magnitude 1s limited atic ot part of a systematic pre-

trend pattern across adjacent periods, suggesting tha® .. likely driven by statistical noise rather than

indicating a violation of the parallel-trends assumy on.

Overall, the dynamic results are highly consis. ¢ with the verage effects reported in the static
model. In line with our baseline findings, the event-stuay estimates for OSIs show sustained and
statistically significant increase in coverage . “10s aci. - ¢ post-intervention quarters. In contrast,
the TR campaign exhibits only transient effec. v n significant coefficients observed in only a few
quarters. Furthermore, the stabilitt ~ the po. - estimates after controlling for bank-specific
characteristics and macro-finance .riables :onfirme the robustness of our dynamic model. The full
set of dynamic coefficients is* ~ortec .n Appendix Tables A.2 and A.3, while a more granular

discussion of the timing and  :rsistenc. € these effects is provided in the following sub-sections.

5.2.1 Dynamic impart of the OSI ca. paign

Figure 2 ple  the e at-time coefficients for the OSI campaign based on the fully specified
model (Appendi. Tble 1.2, Cc .mn 4). The estimated effects turn positive at the time of the
intervention (+ — 0), witt.  *ar dcally significant increase in the coverage ratio (By = 0.09, p < 0.01),
suggesting  a imn diate adjustment in provisioning behaviour. While a temporary moderation is
observer at t = and t = 5, the supervisory impact remains remarkably persistent, maintaining

statistical sigi..  2nce across most quarters up to nine quarters. Notably, the magnitude of the impact
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strengthens from quarter +6 onwards, with coefficients ranging between 0.155 *97. Even beyond
the ten- quarter horizon, the estimated effects maintain a substantial level .nderscoring e enduring

nature of the OSI-induced adjustments.
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Figure 2: Evolution of OSI campa + .mpact relative to time to treatment

This gradual and persister patter spanning three years of on-site activity is consistent with
the multi-stage and intrusive r ture . *SIs. The process—extending from initial evidence collection
to the formal issuance of eports and the ,ubsequent implementation of follow-up measures—
suggests that banks’ behs .oura.. ~onses strengthen as findings are formalised and corrective actions

are enforced.

5.2.2 Dynamic in., ~t ¢ theT (campaign

Figure ws the «, nic effects for the TR campaign based on the fully specified model
(Appendix Jable A 5 € ~--14) showing a markedly different pattern compared to OSI results. The
first pos.  >atm .t quarters display a positive and statistically significant increase in the coverage ratio,

with coefficieni. * approximately 0.089 att =1 (p < 0.1) and 0.116 at t = 2 (p < 0.05), indicating an
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immediate adjustment in provisioning behaviour following the intervention. F = the effect fades
quickly thereafter. From quarter +3 onwards, the estimated coeffi :nts becon.  statistically
insignificant and gradually decline in magnitude, with no evidence of a p. “~tent increas .n coverage

ratios over time.

01
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Figure 3: Evolution o/ 1K« mpaign . »act relative to time to treatment

This pattern suggests t! ¢ targew.  =views trigger a short-lived response in banks’ provisioning
behaviour, while the OSI ¢ ~naign showed sustained growth and stability over a two-year horizon. A
more detailed interprete bn of .~ contrasting dynamics—focusing on the nature and severity of

the measures—is pro- led in Section 5...

5.3 Interpretation o,  nervis .y effects

Whil  both ¢ servisory mstruments are associated with an upward shift in coverage ratios, they
differin  rms of .c auration and intensity of their effects. The OSI campaign exhibits a gradual and

persistent su.  risory impact extending up to nine quarters, whereas the TR campaign produces a
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transient effect that dissipates after the first two quarters. In terms of magnit > OSI effect peak
at approximately 20 percentage points by quarter +6, while the TR campa’ a1 reaches a | ak effect of

around 12 percentage points. We can attribute these different impacts to . e primary {7 cors.

First, the two supervisory instruments differ in their mod of applicatic. .nd degree of
enforceability. As discussed in Section 3, OSIs follow a four-stag: proces .nvolvir ~ intrusive on-site
assessments that culminate in binding corrective measures. In con. = _Rs are rimarily desk-based
exercises designed for horizontal benchmarking and identifyi* | emerging ve  ubilities. They typically
lack the same degree of on-site validation or the impleme .a.  of enforceable follow-up actions as

OSlIs.

Second, the divergence is driven by the vo' ine and severity of measures imposed. Direct
statistical evidence supports this: according to Ta e 6, the OSI mpaign resulted in an average of
13.5 measures per bank, with over 60 percent classi. ! as high ¢ very high severity (M3 and M4). In
contrast, the TR campaign generated only 5.1 measures per vank, with over 70 percent falling into the

low or moderate severity categories (M1 an. Mz).

Table 6: Measures severity in CJ 2 OS: nd TR « iampaigns

Severity of measures

Campaion Number Nu;‘f ‘. Average of
paig of banks ~asures M1 M2 M3 M4
neasures (low) (moderate) (high) (very high)

OSI 22 7 13.5 7 111 148 31
QAY%)  (374%)  (49.8%)  (10.4%)

TR ) 76 5.1 9 46 20 1
(11.8%)  (605%)  (26.3%) (1.3%)

Note: The share in totr .umber ¢ neasures - shown in parentheses.

Soutce: ECB confidenu.  ~err sry data (7 AS).

Third, t~- qualita.. n are of the measures further explains the observed differences in
outcomes. +SI mc sures are more directly linked to provisioning and other quantitative outcomes,
with a ' oher r Jportion of actions targeting rating models, risk classification, and loan-loss

provisioning . “ion 4). In contrast, TR measures focus mainly on risk monitoring and governance
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framework. These types of measures are less likely to produce persistent - in quantitative
metrics like the coverage ratio. At the same time, these results should be aterpreted 1 light of the
non-random, risk-based selection of supervisory interventions and thc " ~ited numbr of treated

institutions, which may affect both internal validity and the external ¢ aeralisabi.  ~f e findings.

6. Conclusions

The global financial crisis of 2008 and the subseque . ~ulatory reforms profoundly reshaped
the prudential landscape of the banking sector. Yet, .ne markc ‘sruptions witnessed in 2023
reaffirmed that regulation alone cannot safeguard fi-  .ial stability without effective supervision.
These events have reignited the debate on how s pervisory e/ ctiveness should be measured and

strengthened within the post-crisis regulatory arch. cture.

This paper contributes to that debate by providitig ~ _irical evidence on the effectiveness of
two key supervisory activities—On-Site iy - “<Is) and Targeted Reviews (TRs)—in
mitigating commercial real estate (CRE) risks  ‘th' the Single Supervisory Mechanism. By focusing
on the CRE-specific coverage ratio —= evalua how these activities translate into measurable

improvement in banks’ loss-absorr on caj city and ..sk-management practices.

Our results provide nove. mp’ cal evidence consistent with supervisory activities being
followed by material change in banks  -management practices in the CRE segment. OSIs are
associated with a persister = ' statistically significant increase in coverage ratios, consistent with their
intrusive nature, detailc. follow-u, nd the enforcement of binding remedial measures. TRs, in
contrast, are followe' oy an immediate but transient improvement, reflecting their primarily role in

horizontal benchnr king a1 early risk diagnosis rather than bank-specific enforcements in OSI.

Taken togethe., - result: ighlight the complementary nature of the two activity types, which
have differer _. ach poss. .ties and effects. The strong and persistent effects of OSIs make them
well suitec” .or driv 2" ' oural change and securing more durable improvements in provisioning.
In conti.  th agile effects of TRs allow for a broader supervisory reach, enabling timely

identification o1 ~rging vulnerabilities across an wider set of banks.
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Appendix
Table A.1. Definitions of the variables and data sources

This table describes the variables used in the paper and indicates the sources fro.  -hich the dat  were

retrieved.

Variable

definition

source

Dependent variable

CRE Coverage ratio

Ratio of CRE provisions tc RE non-
performing loan and adva: <. mncated by
200% for the regressions

Supervisory data

Bank level control variables

Share of CRE in total loan

Ratio of CRE loar ind advancer
and advances

-0 total loan

Supervisory data

CRE NPL ratio Ratio of CRE non-pe.. san and

advances to CRE total loan and advances Supervisory data
CRE Stage 2 ratio Ratio of CR: “tag 2 loan and advances to

CRE total pett.  ing loan and advances Supervisory data
Sh f LTV>80%
in Z(l:rli]g loan ’ " itio of - RE loan and advances with LTV

sver 80° __. .otal loan and advances Supervisory data
CET1 ratio K. f common equity tier] capital to risk-

weigh.  “ssets Supervisory data
ROA

Deposit ratio

Return on Asset

Ratio ot deposit to total funding

Supervisory data

Supervisory data

Country level r .cro-fir .ncial variables

GDP growth rate

Corporate van ini ‘est rate

CRE pric e

snnual growth rate in Gross domestic product
difference to EU 27 countries

Bank interest rates - loans to corporations (new
business)

Annual growth rate in CRE price index

ECB Data Portal

ECB Data Portal

ECB Statistical Data

Warehouse
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Table A.2: OSI Effects: Dynamic Difference-in-Differences Estimates

M @) 3) 4)
Relative quarter to treat = -9 -0.184 0.028 0.016 0.013
(0.150) (0.127) ... (0.128)
Relative quarter to treat = -8 -0.069 -0.007 -0.009 -0.014
(0.122) 0.1 0.1 5) (0.163)
Relative quarter to treat = -7 -0.089 072 .085 -0.099
(0.106) 0.112) 0.114) (0.110)
Relative quarter to treat = -6 -0.042 -0.0. -0.098 -0.110
(0.100) (0.097) (0.098) (0.097)
Relative quarter to treat = -5 -0.048 -0.081 -0.083 -0.093
(0.082) 0.0 (0.075) (0.075)
Relative quarter to treat = -4 -0.009 -0.0" -0.054 -0.061
(0.073) L IT) (0.079) (0.079)
Relative quarter to treat = -3 o 0.062%* 0.062%* 0.059%
O @ (0.025) (0.026) (0.024)
Relative quarter to treat = -2 0.02 0.025 0.022 0.018
0.042) (0.019) (0.019) (0.017)
Relative quarter to treat = 0 N ad 0.096*** 0.096*** 0.090***
(0.039) (0.032) (0.033) (0.033)
Relative quarter to treat = - 0.050 0.059 0.062* 0.051
(0.084) (0.036) (0.033) (0.036)
Relative quarter to trer = 2 0.130 0.143%** 0.141#** 0.124***
(0.104) (0.043) (0.043) (0.045)
Relative quarter t* reat = ° 0.137 0.124x** 0.130#** 0.108***
(0.103) (0.044) (0.042) (0.041)
Relative quarter to . -=4 0.164 0.167** 0.170%* 0.143*
0.114) (0.078) (0.080) (0.075)
Relative uarter t=- = 0.001 0.077 0.091 0.059
(0.107) (0.059) (0.061) (0.056)
Relative quat.. '~ treat = 6 0.191 0.216%+* 0.228#* 0.197k*
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Relative quarter to treat = 7

Relative quarter to treat = 8

Relative quarter to treat = 9

Relative quarter to treat = 10

Relative quarter to treat = 11

Relative quarter to treat = 12

Relative quarter to treat = 13

Relative quarter to treat = 14

Share of CRE in total loan

CRE NPL ratio

CRE Stage 2 ratio

CRE LTV >80% ratio

CRE growth

Deposit rat’

CET1

ECB Working Paper Series No 3247

(0.136)
0.210%
(0.120)
0.206*
(0.121)
0.163
(0.141)
0.145
(0.127)
0.062
(0.082)
0.092
(0.074)
0.092
0 073)
L 03
(0.0c

(0.070)
0.204#4*
(0.069)
0.202#**
(0.075
0.18¢
(C 284)
,.128%*
L. ™
0.094
(0.071)
0.1. =
(0.06
017 ok
(0.073)
0.111
(0.081)

-3.948%x¢

(1.365)
-0.262
(0.449)
0.233
(0.209)
0.033
(0.236)
0.202%*
(0.094)

0.205%%*
(0.072)
0.0 %
(0.076)
0.18"
© 33
136%+
(0.062)
0.080
(0.064)
0.099
(0.061)
0.141*
(0.074)
0.083
(0.090)
414305
(1.408)
-0.223
(0.424)
0.242
(0.212)
0.028
(0.227)
0.203*
(0.103)
1.373%*
(0.566)
0.493
(1.130)

(0.071)
0.173%*
(0.071)
0.169%*
(0.075)
0.155*
(0.083)
0.108
(0.066)
0.073
(0.069)
0.083
(0.062)
0.093
(0.091)
0.034
(0.103)
-3.969%+*
(1.399)
-0.313
(0.405)
0.286
(0.207)
0.057
(0.232)
0.209%*
(0.103)
1.200%*
(0.534)
-0.025
(1.198)
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ROA 1.137

(3.182) (3.136)

Corporate interest rate 0.025

(0.046)

GDP growth rate -0.005

(0.005)

CRE price index (YoY) 0.008

(0.005)

Number of Obs. 1148 .09 1024 1024

Adjust R* 0.686 0.762 0.764 0.768

FE: bank YES YES YES YES

FE: time YES Y YES YES

Note: Asterisks indicate significance at * p < 0.1, % p < 0,05, % p <. “*anda=" _rors are shown in parentheses.
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Table A.3: TR Effects: Dynamic Difference-in-Differences Estimates

M @) - )
Relative quarter to treat = -8 -0.066 -0.07 -O.Uv— -0.066
(0.159) O 1) 0.1°9) (0.152)
Relative quarter to treat = -7 0.019 -0 J06 0.004
(0.128) (0.127) 0.121) (0.120)
Relative quarter to treat = -6 -0.037 0.065 -0.040 -0.034
(0.156) ©.1- (0.152) (0.150)
Relative quarter to treat = -5 -0.043 -0.060 -0.036 -0.042
.10 (" 997) (0.098) (0.091)
Relative quarter to treat = -4 -0. 1 -G 75 -0.073 -0.075
(0.09_ (r 91) (0.088) (0.084)
Relative quarter to treat = -3 0.059 0.066 0.053 0.047
(U (0.057) (0.055) (0.051)
Relative quarter to treat = -2 9.0 0.039 0.031 0.024
0. 9 (0.081) (0.081) (0.076)
Relative quarter to treat = 0 0.01« 0.020 0.014 0.011
(U.U13) (0.022) (0.023) (0.024)
Relative quarter to treat = 1 0.086 0.104* 0.092* 0.089*
(0.052) (0.052) (0.050) (0.048)
Relative quarter to treat - - 0.077 0.120* 0.123* 0.116*
(0.058) (0.057) (0.057) (0.055)
Relative quarter to cat = 3 0.019 0.063 0.078 0.072
(0.105) (0.106) (0.107) (0.098)
Relative quarte.  +trez =4 -0.018 0.010 0.024 0.017
(0.128) (0.128) (0.130) (0.122)
Relative ¢ arter  treat =5 -0.064 -0.038 -0.026 -0.028
(0.135) (0.130) (0.130) (0.123)
Relative , +* _to treat = 6 -0.070 -0.042 -0.026 -0.032
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Relative quarter to treat = 7

Relative quarter to treat = 8

Relative quarter to treat = 9

Share of CRE in total loan

CRE NPL ratio

CRE Stage 2 ratio

CRE LTV >80% ratio

CRE growth

Deposit ratio

CET1

ROA

Corporate interest rote

GDP growth r2

CRE price © (YoY)

Numbt of OF |
Adjust R*

ECB Working Paper Series No 3247

(0.133)
-0.067
(0.124)
-0.084
(0.135)
-0.099
(0.155)

1018
0.711

(0.125)
-0.037
(0.116)
-0.042
0.17 )
63
0.140,
2.331%
.73
0.714
(0.548)
67
©. A1)
1139
(0.199)
0.121
(0.102)

936
0.720

~\

-0.013
(0.118)

05
(0.129)
0 4
©148)

-2.640%

(1.183)
-0.687
(0.489)

0.052
(0.255)

0.063
(0.146)

0.143
(0.104)
1.145%
(0.615)
2.648*
(1.449)
2,120
(3.122)

922
0.728

(0.117)
-0.015
(0.112)
-0.024
(0.122)
-0.046
(0.144)
-2.498*
(1.223)
-0.778
(0.491)
0.070
(0.259)
0.084
(0.146)
0.148
(0.101)
1.041%
(0.600)
2.462
(1.491)
-3.135
(2.907)
0.017
(0.049)
-0.003
(0.004)
0.004
(0.004)
922
0.728
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FE: bank YES YES - YES
FE: time YES YES YES YES

Note: Asterisks indicate significance at * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors 7 = shown . ~athesr
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