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Abstract

As TLTRO programs provide a direct incentive to increase lending, investigating the

level of prudence applied by banks in making lending decisions is of high relevance.

Relying on loan-level data, I evaluate the riskiness of lending by applying estimations

in a difference-in-differences setting around the cut-off of the TLTRO lending period.

Investigating various risk-taking strategies, I show that participation in TLTRO op-

erations is not associated with an increase in PDs, defaults or loans overdue. Even

banks that only narrowly fulfilled the lending requirements to benefit from the lowest

interest rate applied to TLTRO funding did not engage in higher risk-taking.
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Non-technical summary1

This paper examines the impact of the European Central Bank’s (ECB) Targeted Longer-

Term Refinancing Operations (TLTRO) on financial stability, with a focus on whether the

program induces banks to engage in riskier bank lending. Given its direct incentive scheme

and advantages in the empirical design, the analysis focuses on the second TLTRO program

(TLTRO II). Within the TLTRO II program, banks could reduce their borrowing rates with

the central bank from the main refinancing operations rate to the deposit facility rate, if

banks fulfill their lending requirements.

Using data on the loan-level from two distinct economies, namely Austria and Slovakia, I

investigate multiple risk-taking strategies that can be applied to fulfill lending requirements

set under the TLTRO program. The findings shows that banks participating in TLTRO

did not significantly increase their risk appetite. Despite having incentives to lend more

aggressively, these banks did not increase lending to high-risk borrowers or experience higher

default rates compared to non-participating banks. Even those banks that only narrowly

met the TLTRO lending requirements—suggesting a stronger motivation to expand risky

lending—did not engage in riskier credit decisions.

Reasons for the non-increase in risk-taking behavior need to be further evaluated. They

could be related to the design of the incentive scheme. As the majority of Austrian banks

easily fulfilled the TLTRO lending requirements, the incentive to engage in more (risky)

lending might be limited. Further research is necessary to understand the optimal program

design for funding-for-lending schemes.

1The non-technical summary was written with the help of a generative artificial intelligence chatbot
based on the GPT-4o large language model.



1 Introduction

During its fight against persistently low inflation, the European Central Bank (ECB) has

repeatedly adopted new policy tools in a bid to bring inflation back to target. Among the

most unconventional measures was the introduction of ”funding-for-lending” schemes: To

incentivise bank lending to the real economy, the ECB provided more low-cost longer-term

funding to banks with higher lending to firms and households, the so-called ”Targeted Longer

Term Refinancing Operations” (TLTRO).

While many studies have confirmed the effectiveness of the TLTRO programs in stimulat-

ing bank lending to the real economy (e.g., Afonso and Sousa-Leite (2020), Laine (2019),

Altavilla et al. (2023)), less is known about their potential adverse side effects on financial

stability. Since every euro of additional net lending would enhance banks’ access to cheap

longer-term funding, banks might be inclined to grant loans under less prudent terms. In

particular, the studies that also touch upon the implications for loan quality focus on ex-

ante measures of credit risk (e.g. the probability of default) for gross (i.e. only new) loans

(Esposito et al. (2020), Benetton and Fantino (2021), Barbiero et al. (2022), Andreeva and

Garćıa-Posada (2021), Da Silva et al. (2021), Volk (2024))2. This leaves two important blind

spots that hinder a comprehensive policy evaluation. First, there exists no evidence on ac-

tual credit events associated with TLTRO-related bank lending, i.e. an evaluation from an

ex-post perspective. Second, since the provision of TLTRO funding is tied to net lending,

not only new loan issuance matters, but also banks’ decision to maintain or curtail existing

credit relationships. This paper addresses both of these gaps.

I study the impact of TLTRO II operations in two Euro area countries with a profoundly

different market structure in the banking sector: Austria and Slovakia. In particular, bank-

2While Flanagan (2019) evaluates ex-ante and ex-post measures of risk, the paper only compares the
effects within the sample of TLTRO participating banks, distinguishing between less and more capitalized
banks. Thus, the effect of TLTRO on risk-taking per se is not estimated. Barbiero et al. (2022) consider
a measure of ex-post credit risk, however the measure only refers to the share of arrears for a short period
after the increase in lending. Thus, the medium- and long-term time dimension of risk materialization as
well as the impact on other credit risk indicators is not considered.
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ing market concentration is significantly lower in Austria compared to Slovakia as shown by

Maudos and Vives (2019). I evaluate TLTRO II operations as they provide a direct incentive

scheme via interest rate reductions for funding to engage in lending to households and firms.

The empirical analysis exploits the end of the net lending period of TLTRO II operations as

a cut-off to separate loans that contribute and loans that do not contribute to lower bank

funding costs (i.e. before and after 31/01/2018) Using loan-level data from the AnaCredit

database with information on the inception of the loan on a daily basis, the ex-post credit

performance of loans granted before and after the cut-off date will be evaluated. This is

carried out by relying on estimations in a difference-in-differences (variation in time and

banks) setting. As banks choose to participate in TLTRO, I control for the self-selection

bias by applying a mahalanobis distance matching procedure in the most refined specifica-

tion. Further, as banks differ with respect to the distance to fulfill the lending benchmark,

I only consider banks that had a particular incentive to engage in lending to risky clients. I

show that for borrowers who received loans during the TLTRO II net lending period, credit

events, i.e. defaults or loans overdue, did not occur more often compared to borrowers,

who received loans after the TLTRO II net lending period. This holds true for lending to

both new and existing clients, as well as for banks that only narrowly fulfilled the lending

benchmark. Furthermore, banks did not reduce the exposures of risky clients less often to

increase the eligible outstanding amount for fulfilling the TLTRO lending benchmark.

The paper is structured as follows: Section 2 provides details on the TLTRO program and

its incentive scheme. Section 3 describes the identification strategy, the used data and the

econometric framework. In section 4, the results on the impact of the TLTRO program on

financial stability are summarized. Section 5 concludes.
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2 Institutional setting

TLTRO are operations within the Euro area that provide long-term financing to banks at

attractive conditions. Funding volumes and financing costs are directly linked to the banks’

ability to lend to the real economy, thus having a built-in incentive scheme to increase lend-

ing. In total, three TLTRO programs (TLTRO I, TLTRO II and TLTRO III) that differed

with respect to timing of implementation, applied interest rate for operations and maximum

borrowing amount of banks have been initiated by the ECB. Given the distinctive features

of each TLTRO program, I discuss the reasons for evaluating financial stability implications

of the TLTRO II operations.

TLTRO I and TLTRO III are not considered for the assessment of financial stability effects

due to the timing of implementation which hinders an econometric identification. First, as

TLTRO II operations directly followed TLTRO I operations, banks were able to roll over

amounts borrowed under the TLTRO I into TLTRO II. Thus, there was no clear cut be-

tween a TLTRO period and a non-TLTRO period, which would be necessary to evaluate the

impact of TLTRO I. Second, with respect to TLTRO III, as the eligible net lending period

fell in the beginning of the COVID-19 pandemic, a disentanglement of TLTRO-related and

COVID-19-related effects on credit events is demanding.

TLTRO II operations, however, were timed in a way that enables an evaluation of credit

events associated with loans granted during the net lending period. In addition, the design of

the TLTRO II operations include a strong incentive to increase lending, as higher net lending

reduced the interest rate to be applied for the TLTRO II operations. This was in contrast

to TLTRO I, in which the interest rate was fixed with the main refinancing operations rate

plus a fixed spread of 10 basis points.

Based on this incentive scheme, banks accessing TLTRO II funds benefited from lower in-

terest rates compared to those available in the broader market. The interest rate applied

to TLTRO II was fixed for each operation at the rate applied in the main refinancing op-

erations (MROs) prevailing at the time of allotment. In addition, banks whose eligible net

3



Figure 1: Stylized timeline of TLTRO II operations and empirical strategy.
Note: The black bar denotes the TLTRO II lending benchmark period, the light-gray bar denotes the net
lending period and the grey bar denotes the post-TLTRO II period. The inception period is the period in
which newly granted loans are considered in the estimation. One year in the TLTRO II net lending period
and one year after the net lending period is considered. The credit evaluation period is up to 1095 days after
the initial granting of the loan. Thus, credit events are considered until January 2022. For AT, credit data
is available since December 2016. For Slovakia, credit data is available since September 2018.

lending in the period between 1st February 2016 and 31st January 2018 exceeded their lend-

ing benchmark were charged a lower rate for the entire term of the operation. This lower

rate was linked to the interest rate on the deposit facility rate (DFR) valid at the time of

the allotment of each operation. Banks received the maximum rate reduction equal to the

difference between the MRO rate and the DFR applicable, if they exceeded their benchmark

stock of eligible loans by 2.5% as of 31st January 2018. Up to this limit, the size of the

decrease in the interest rate was graduated linearly depending on the percentage by which a
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bank exceeded its benchmark stock of eligible loans.3 For an overview on the timing of the

TLTRO II operations, see Panel (a) in Figure 1.

3 Data & empirical strategy

For the analysis on the impact of TLTRO II on financial stability, I rely on loan-level data

from Austria and Slovakia. In general, I use data that is collected based on the harmonized

Euro area wide credit and credit risk data collection AnaCredit4, which started in Septem-

ber 2018 and March 2019 in Slovakia and Austria, respectively. Relying on data from these

jurisdictions entails multiple advantages. Austria has a long history of credit registry data

collection which positively influences data quality (Bachmann et al. (2016)). In addition,

I am able to rely on national credit registry data from Austria that was collected prior to

the implementation of AnaCredit (see below). With respect to Slovakia, the advantage lies

in the large coverage of loans. While the reporting threshold for AnaCredit data is 25,000

EUR for the total loan amount vis-à-vis a debtor, Slovakia abolished the reporting threshold.

Thus, a full coverage of loans granted by Slovak banks is available.

Based on AnaCredit data, credit information is available starting September 2018, which

is after the implementation of the TLTRO II operations. In particular, the data collection

started after the net lending period for TLTRO II namely between February 2016 and Jan-

uary 2018 (see Section 2). However, given the data field ”Inception date” that is available in

the AnaCredit data set, I am able to identify all loans where the credit line was contractu-

ally agreed in the net lending period of the TLTRO II operations. An overview on the loan

volumes granted in Austria (AT) and Slovakia (SK), separated by banks that participated

3For banks that exhibited a positive eligible net lending in the 12-month period prior to 31st January
2016, the benchmark net lending was set at zero. For banks that exhibited a negative eligible net lending
in the 12-month period prior to 31st January 2016, the benchmark net lending was equal to the eligible net
lending in that period.

4AnaCredit stands for analytical credit datasets. Based on the AnaCredit regulation, banks resident in
the Euro area need to report detailed information on bank loans.
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Figure 2: Volume of newly granted loans reported by AT & SK banks after excluding unre-
liable inception dates.
Note: Loan volumes for each inception date between 02/2017 and 02/2019 are grouped into weeks. The
black vertical line represents the end of the TLTRO II net lending period. Source: OeNB, NBS.

in the TLTRO II operations is available in Figure 2.5

This approach comes with the drawback that I only observe loans from the TLTRO II net

lending period that were still mandatory to be reported once the AnaCredit data collec-

tion came into force. Reasons why loans might not be reported in AnaCredit include short

5It could be the case that loans were contractually agreed, but no funds were dispersed. Thus, I only
considered new loans where funds were also transferred within the same month. Specific dates for inception
dates of credit are more often reported than expected (i.e. based on the average number of new credits
reported by a bank for each date). This is probably driven by incorrect reporting of inception dates as
this is skewed towards specific dates, e.g. month-end dates. Thus, credits are removed where the following
conditions are fulfilled: (i) A bank reports more than 10 credits that are contractually agreed at the specific
date and (ii) a bank reports at the date more than 20 times the average number of credits reported per date.
For Slovakia, a bank was entirely disregarded as the reported inception dates were unreliable.
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maturities, (early) repayments, sales as well as write-offs. I deal with this ”credit survival

bias” in further estimation specifications, relying on national credit registry data from Aus-

tria that was reported during the TLTRO II net lending period (reporting period December

2016 till February 2019).6 Relying on the national credit registry in Austria prior to the

implementation of AnaCredit has the additional advantage that changes in the credit supply

on the intensive margin, i.e. increase in loan amounts on existing credit relationships, can

be observed. Relying on AnaCredit data, only changes in the credit supply on the extensive

margin, i.e. granting of loans to new debtors, can be observed.

For evaluating the financial stability implications of loans granted during the TLTRO II net

lending period, the loans are classified as risky based on different risk indicators, considered

at the time of granting and after the granting of the loan. The following risk indicators are

taken into consideration: probability of default (PD), classification as non-performing and

classification as overdue. For the latter two indicators, loans are are tracked for up to three

years to observe whether any credit events have occurred. Summary statistics of the banks

operating in Austria and Slovakia are presented in Table 1. The table shows the differences

in the banking sector in Austria and Slovakia: (1) The number of banks is much lower in

Slovakia (15 banks in the sample) compared to Austria (303 banks in the sample). (2) The

participation in the TLTRO II operations is skewed towards larger banks in Austria and

Slovakia. (3) For a higher share of newly granted loans in Slovakia a credit event is observed

within three years after the granting of the loan.

Based on confidential data from the TLTRO reporting and monetary statistics in Austria, I

evaluated whether banks that have a larger distance to exceeding their benchmark outstand-

ing amounts are more incentivized to engage in riskier lending. The data sources provide

an overview of the outstanding amounts and net lending volumes of the 32 TLTRO II bank

groups on a monthly basis from October 2016 to January 2018. Figure 4 shows the excess of

the lending benchmarks of the TLTRO II bank groups in Austria. The following observations

6The reporting is based on the ”Zentralkreditregistermeldungsverordnung” (central credit registry re-
porting regulation). The reporting threshold for the national credit registry data in Austria is 350,000EUR.
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Austria Slovakia
Non- Non-

TLTRO II TLTRO II TLTRO II TLTRO II
banks banks banks banks

Bank-level
Number of banks 138 165 12 3
Tier 1 capital ratio (in %) 9.2% 9.4% 8.4% 9.5%
Securities ratio (in %) 5.2% 4.2% 5.9% 7.0%
Balance sheet total (in tsd) 264,388 425,977 934,749 5,622,617
Loan-level
Number of instruments granted in 12/2017 381 1,036 359 294
Loan volume granted in 12/2017 (in mio) 306 1,646 280 80
Time to default (in days) 857 1,064 548 1,173
Time to overdue (in days) 767 570 444 301
Share of loan volume with default within 1095 days (in %) 0.3% 1.6% 1.7% 1.4%
Share of loan volume with overdue within 1095 days (in %) 16.3% 11.6% 57.9% 57.7%

Table 1: Summary statistics for AT & SK banking sector as of December 2017.
Note: The table includes banks where at least one loan was newly granted during December 2017. The bank
level statistics are as of 31/12/2017 while the instrument level statistics include all loans that were granted
in December 2017. For AT: The banks participate via 32 TLTRO II bank groups. For SK: One bank that
participated in TLTRO II had to be disregarded due to unreliable reporting of inception dates. Source:
OeNB, NBS

are noteworthy: Almost 75% of the TLTRO II bank groups have already met the criteria to

receive the lowest borrowing rates one year before the end of the net lending period. With

the end of the net lending period on January 2018, 94% of the TLTRO II bank groups (30

of 32 TLTRO II bank groups) exceeded the lending benchmark by 2.5%. In addition, most

of the TLTRO II bank groups clearly exceeded the lending benchmark. The median excess

of the lending benchmark was 10.9% (25% quantile: 5.8%, 75% quantile: 18.7%).

To estimate the impact of TLTRO II on credit events, loan data is separated into an in-

ception period and a credit evaluation period. The inception period is the time range in

which newly granted loans are considered. In the estimation, the inception period is from

February 2017 to January 2019 and considers one year of loans granted within the TLTRO

II net lending period and one year of loans granted after the TLTRO II net lending period.7

7Loans that were granted during the beginning of the TLTRO II net lending period are not considered.
Although a longer inception period would increase the number of loans considered for the estimation, this
would limit the identification of a causal relationship, as other confounding factors could impact banks’
risk-taking behavior. In a robustness check, the inception period was shortened to six months within the
TLTRO net lending period and six months after the TLTRO net lending period. Results are available upon
request.
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In the credit evaluation period, the newly granted loans are tracked for 730 days and 1095

days to observe whether the loans become default or overdue. Panel (b) of Figure 1 provides

a stylized representation of the periods and the data available for Austria and Slovakia.

3.1 Econometric models

The following baseline two-way fixed effects model is estimated:

Loan volumeriskijt = β0TLTRO IIt ∗ Treatedi + γXit−1 + ηi + θt + ϵijt (1)

where Loanvolumeriskijt is the total credit line8 of risky loans granted by bank i to debtor j at

date t. The definition of riskiness of the loan differs depending on evaluating the extensive

or intensive margin of loans. For the evaluation on the extensive margin, the riskiness of

the loan is defined via an experience of a default or an overdue status up to 1095 after the

inception of the loan. On the intensive margin, the probability of default at the time of loan

granting is also considered. TLTRO IIt is a dummy variable that is 1, if credit was granted

within the net lending period of TLTRO II and 0, otherwise. Treatedi is a dummy variable

that is 1, if a bank participates in TLTRO II and 0, otherwise. Xit−1 are lagged bank-level

controls (balance sheet total, Tier 1 capital ratio, securities ratio and NPL ratio)9 ηi are

bank-fixed effects. θt time-fixed effects.

This estimation comes with multiple drawbacks. Firstly, an increase in granted loans might

not be driven by an increase in loan supply, but loan demand. Thus, it is necessary to control

for credit demand, when estimating the effects of TLTRO on lending to risky debtors. As

suggested by Degryse et al. (2019), I use industry-location-size-time (ILST) fixed effects

µILSt to capture loan demand, assuming that firms from the same industry, the same region

8The total credit line includes drawn and undrawn facilities. While the eligible lending for fulfilling
TLTRO lending requirements only include drawn facilities, also undrawn facilities are also considered in the
estimations. This is driven by data availability.

9As in the standard literature (e.g., Kashyap and Stein (1995)), bank variables are lagged to control for
potential endogeneity between bank balance sheet items and bank lending. For Slovakia, the NPL ratio is
not available.
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and with a similar size have the same credit demand. Industry, location and size clusters are

based on the level 2 NACE codes (division level), first digit of the postal code and the firm’s

total assets (grouped in quintiles). Thus, the following model will be estimated to control

for credit demand:

Loan volumeriskijt = β0TLTRO IIt ∗ Treatedi + γXit−1 + ηi + µILSt + ϵijt (2)

Secondly, the TLTRO program is designed as such that banks self-select themselves into

treatment and control group, i.e. non-random treatment assignment. In particular, Table 1

shows that TLTRO participation is skewed towards larger banks. Thus, estimating equation

(1) might lead to biased estimations. The evaluation of lending to risky debtors may be

biased upwards, if banks with less lending opportunities to safer firms choose to participate

in TLTRO II, or biased downwards, if banks with sufficient access to cheap funding opportu-

nities lend to less-risky firms. To address this self-selection problem some studies have used

an instrument-variable approach (Kwapil and Rieder (2021), Benetton and Fantino (2021))

or a matching procedure. I apply a mahalanobis distance matching procedure to reduce the

differences in bank characteristics between banks in the control and treatment group. For

this purpose, I estimate the following logistic regression:

Treatedi = α0 + α1 ∗ Sizei + α2 ∗ Zi + ϵi (3)

Where dependent variable Treatedi is a binary variable which is 1 if bank i participated in

TLTRO II and 0 otherwise, Sizei is the log of total assets and Zi are other bank character-

istics, such as share of securities over total assets, share of liabilities over total assets, share

of loans over total assets and return on assets.

As performed by Barmeier et al. (2023), I use ten different control group selections, since

choosing only one selection could lead to results that are affected by one specific bank com-

position. For selecting the ten different control groups, I estimate in total 72 different models
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that differ with respect to the bank characteristics Zi included in the estimation, the number

of control banks that are matched to the banks in the treatment group (ratio varies between

2 and 7) and whether control banks are allowed to be matched to several treated banks, i.e.,

with or without replacement. Given the 72 results from the estimation, I only use those con-

trol group selections that reduce the imbalances measured by the sum of standardized mean

differences to the largest extent.10 For each of the ten control group selections, equation (1)

is estimated.

4 TLTRO & financial stability

In general, threats to financial stability resulting from TLTRO operations emerge mainly

from two channels: the funding channel and the lending channel. The funding channel is

related to the risks that banks do not have a sustainable long-term funding base to fund

credit activities, or as Vergote and Sugo (2020) phrase it ”TLTROs can be seen as blurring

the real underlying liquidity situation at banks”. In particular, risks may emerge from cliff-

effects related to the maturity of central bank funding (Kowalewski and Lepczyński (2023)).

This risk may be amplified as shown by Fudulache and Goetz (2023). They find that banks

that have less-stable long-term funding are more likely to demand longer-term funding via

TLTROs. Additionally, risks to financial stability loom via an increase in asset encumbrance

stemming from the collateral requirements for the TLTRO operations (Ahnert et al. (2019),

Cardillo et al. (2023)).

Regarding the lending channel, risks to financial stability from TLTRO operations emerge

from the built-in-incentive scheme to increase lending to households and non-financial corpo-

rations. In order to fulfill the set lending benchmarks, banks might loosen credit standards

and therefore, take-on higher levels of risk. So far, the literature has not supported the

view on an increase in risk-taking via lending to riskier clients (e.g., Barbiero et al. (2022)).

However, an analysis incorporating levels of riskiness via lending on the extensive and in-

10For details on the approach, please refer to Barmeier et al. (2023).
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tensive margin (considering new lending and lending limits to existing clients) as well as a

consideration of ex-ante and ex-post risk indicators is missing. This section closes this gap.

Applying the estimation approach and measures of risk as defined in Section 3, two alter-

natives emerge. On the one hand, the non-risk-increasing character of loan granting during

the TLTRO programs could be confirmed, expecting β̂0 ≤ 0. On the other hand, given

comprehensive assessment of various risk-taking strategies, the estimation results may show

a different picture with respect to the risk-taking behavior of banks associated with a par-

ticipation in the TLTRO program. This would suggest β̂0 > 0.

4.1 Extensive margin of loan granting: new debtors

The results of estimating equation (1) and (2) for Austria and Slovakia are shown in Table 2.

The estimated coefficients in the table evaluate whether banks that participated in TLTRO

II provided more loans to debtors that experienced a default or an overdue 730 days or 1095

days after the loan granting. The estimated coefficients suggest that this is not the case.

As shown in the table, none of the estimated coefficients in the estimation specifications

are significantly positive. For Slovakia, some of the estimated values are even significantly

negative which would indicate a reduction in lending to risky borrowers. However, taking

the 1095-day-horizon and ILST-fixed effects to control for credit demand into account, the

negative relation between TLTRO and risky lending is not confirmed.11

The results might be driven by the treatment and control group selection as discussed in

section 3. Thus, equation (1) is re-estimated only with banks that are similar based on the

results from mahalanobis distance matching. Figure 3 shows the range of estimated coeffi-

cients for the ten different banks selections in the treatment and control group for Austria

and Slovakia. While the estimated coefficients are negative for the 730 days horizon, they

are more often positive in the 1095 days horizon. However, none of the positive estimations

11When controlling for credit demand, the standard errors for the estimation in Austria become large.
Given the small sample size driven by low coverage of balance sheet information, the informative value is
limited in this specification.
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Dependent Variables: Loan volumerisk Loan volumerisk

(730 days) (1095 days)
Model: (1) (2) (3) (4) (5) (6)

Panel I: Austria

TLTRO II*Treated -0.1597 -0.0624 0.6331 -0.0403 0.0464 -0.0361
(0.1485) (0.1629) (2.049) (0.1344) (0.1382) (1.261)

Bank controls No Yes Yes No Yes Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes
Time Yes Yes No Yes Yes No
ILST No No Yes No No Yes

Fit statistics
Observations 4,276 3,982 1,466 6,078 5,520 2,012
R2 0.14012 0.14381 0.95602 0.13043 0.13345 0.93755
Within R2 0.00021 0.00080 0.02988 0.00001 0.00055 0.01502

Panel II: Slovakia

TLTRO II*Treated -0.2583∗∗ -0.3108∗ 0.0135 -0.1434 -0.1348 0.0622
(0.1052) (0.1490) (0.2973) (0.1216) (0.1404) (0.2460)

Bank controls No Yes Yes No Yes Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes
Time Yes Yes No Yes Yes No
ILST No No Yes No No Yes

Fit statistics
Observations 5,979 4,601 4,112 7,048 5,361 4,793
R2 0.10878 0.08524 0.81668 0.10522 0.08426 0.81694
Within R2 0.00146 0.00431 0.00189 0.00047 0.00371 0.00300

Standard errors clustered on the bank level in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 2: Baseline results on the extensive margin estimating equations (1) and (2).
Note: For Model (3) and Model (6) in Panel I, the standard errors are large. This is driven by the small
sample size due to the low coverage of balance sheet information in Austria.
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Figure 3: Range of estimated coefficients β̂0 for ten different models based on mahalanobis
distance matching
Note: Only one of the estimated coefficients is significantly negative on the 10% level. All others are
insignificant. Source: OeNB, NBS.

are significantly positive on the 10% interval. Thus, also when controlling for differences

between the banks in the treatment and control group, no significant increase in lending to

risky debtors by banks that participated in TLTRO II is observed.

As a final check for loans granted on the extensive margin, only those banks are considered

that narrowly fulfilled the lending benchmark set-out in the requirements for TLTRO II.

As shown in Figure 4, many banks in Austria met the lending benchmark already one year

prior to the end of the net lending period or exceeded the lending benchmark significantly.

Thus, these banks might not had an incentive to engage in higher risk-taking behavior. To

examine whether the estimation results discussed in the first part of this section are driven

by banks that easily fulfilled the lending benchmark, only a fraction of the banks in the

sample is considered. In more detail, I consider only banks that participated in TLTRO II.
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(a) Evolution of the share of banks fulfilling the
lending benchmark

(b) Distribution of the excess of lending
benchmark as of 01/2018

Figure 4: Excess of lending benchmarks of TLTRO II bank groups in Austria.
Note: Panel (a) shows the share of banks that exceed their benchmarks outstanding amount by at least
2.5% (red), that exceed their benchmarks outstanding amount by less than 2.5% (green) and that do not
exceed their benchmarks outstanding amount (blue) over time. Panel (b) shows the distribution of excess
of lending benchmark as of January 2018. For illustrative purposes, one bank with a very high excess of
lending benchmark (528.5%) is excluded in Panel (b). Source: OeNB.

Then, I classify banks that had a direct incentive to engage in higher risk-taking behavior

based on their fulfillment status of the lending requirement, i.e. Benchmark01/17 = 1 or

Benchmarkmarginal
01/18 = 1, where the indicators are defined as follows:

Benchmark01/17 =


1, if the TLTRO group has not exceeded its benchmark

outstanding amount by at least 2.5% as of 01/2017

0, otherwise

Benchmarkmarginal
01/18 =



1, if the TLTRO group has exceeded its benchmark out-

standing amount by at least 2.5% & has a below median

excess benchmark as of 01/2018

0, otherwise

Based on the sample of banks that participated in TLTRO II, I compare whether banks

that only narrowly fulfilled their lending benchmarks engaged in higher risk-taking behavior

compared to banks that easily fulfilled their lending benchmarks. The estimation results
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Dependent Variables: Loan volumerisk Loan volumerisk

(730 days) (1095 days)
Model: (1) (2) (3) (4) (5) (6)

Panel I: Benchmark01/17

TLTRO II*Benchmark01/17 -0.5329 -0.4821 2.249 -0.3773 -0.3584 1.152
(0.4161) (0.3642) (2.465) (0.3360) (0.2969) (1.530)

Bank controls No Yes Yes No Yes Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes
Time Yes Yes No Yes Yes No
ILST No No Yes No No Yes

Fit statistics
Observations 3,222 3,041 1,134 4,432 4,085 1,502
R2 0.12108 0.12537 0.95721 0.11365 0.11775 0.94461
Within R2 0.00127 0.00241 0.05259 0.00067 0.00146 0.03293

Panel II: Benchmarkmarginal
01/18

TLTRO II*Benchmarkmarginal
01/18 0.0987 0.0168 0.4026 0.0943 -0.0039 0.5740

(0.1960) (0.1990) (3.124) (0.1449) (0.1429) (2.354)

Bank controls No Yes Yes No Yes Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes
Time Yes Yes No Yes Yes No
ILST No No Yes No No Yes

Fit statistics
Observations 3,187 3,007 1,120 4,386 4,042 1,484
R2 0.11174 0.11544 0.95707 0.10545 0.10870 0.94562
Within R2 0.00010 0.00131 0.02732 0.00009 0.00117 0.02374

Standard errors clustered on the bank level in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 3: Robustness results on the extensive margin estimating equations (1) and (2) with
focus on banks that had a direct incentive to engage in higher risk-taking for Austria.
Note: Only banks that participated in TLTRO II are considered. TLTRO banks that did not fulfill the
lending benchmark in 01/2017 (Panel I) or banks that only marginally exceeded the lending benchmark in
01/18 (Panel II) are compared to the other TLTRO-participating banks. For Model (3) and Model (6), the
standard errors are large. This is driven by the small sample size due to the low coverage of balance sheet
information in Austria. Due to data availability, the estimation is only performed for Austria.
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(a) Absolute changes of total credit line (b) Deviations from the median net changes in
total credit line on intensive margin

Figure 5: Changes in total credit line of Austrian banks that participated in TLTRO II.
Note: The total credit line consists of drawn and undrawn facilities of the debtor. The dotted vertical lines
represent the end of the TLTRO II net lending period. Panel (a) shows the contribution of decreases in total
credit line and increases in total credit line, separated by intensive and extensive margin to the net changes
in total credit line. Panel (b) shows the deviation from median net changes without considering increases on
the extensive margin. Source: OeNB

are shown in Table 3.12 The results confirm the non-increase in lending to high-risk bor-

rowers by TLTRO-participating banks. Even banks that had a particular incentive due to

their fulfillment status of TLTRO lending requirements did not engage in higher risk-taking.

Therefore, it can be concluded that there was no increase in risk-taking in the granting of

loans to new debtors associated with the participation in the TLTRO program.

4.2 Intensive margin of loan granting: existing debtors

Besides the granting of loans to new debtors (extensive margin), banks can also extend or

refrain from limiting the loans to existing debtors (intensive margin) to fulfill the lending

benchmark of TLTRO II. The relative importance of new lending to existing debtors is

presented in Figure 5. Panel (a) shows that the majority of new lending of Austrian banks

that participated in TLTRO II is associated with lending to existing customers (58% of new

lending during the period from February 2017 to January 2018). In addition, a contributing

12Information about the fulfillment of the TLTRO II lending benchmark is only available for Austrian
banks. Thus, Table 3 shows only the estimation for Austria.
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Dependent Variables: Loan volumerisk Loan volumerisk Loan volumerisk

(High PD) (730 days) (1095 days)
Model: (1) (2) (3) (4) (5) (6) (7) (8) (9)

TLTRO II*Treated -0.0102 -0.0153 -0.0092 0.0102 0.0115 -0.0464∗ 0.0118 0.0167 -0.0047
(0.0238) (0.0230) (0.0245) (0.0238) (0.0231) (0.0272) (0.0225) (0.0217) (0.0228)

Bank controls No Yes Yes No Yes Yes No Yes Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time Yes Yes No Yes Yes No Yes Yes No
ILST No No Yes No No Yes No No Yes

Fit statistics
Observations 282,236 280,795 184,287 295,415 291,899 184,097 349,818 345,602 221,852
R2 0.11389 0.11364 0.49919 0.13695 0.13667 0.53754 0.14400 0.14351 0.52985
Within R2 0.00001 0.00009 0.00020 0.00000 0.00009 0.00018 0.00001 0.00011 0.00009

Standard errors clustered on the bank level in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 4: Baseline results on the intensive margin estimating equations (1) and (2) for Austria.
Note: Ex-ante (PD) and ex-post (default and overdue status) risk indicators are considered. Due to data
availability, the estimation is only performed for Austria.

factor in fulfilling the net lending benchmark can be attributed to the decrease of loan

volumes. Banks might be reluctant to cut a credit line of a debtor in order to receive the full

subsidy on the interest rate applied to the TLTRO program. The observation that banks

have actually increased their net lending on the intensive margin is shown in Panel (b).

Particularly from July 2017 to September 2017, Austrian banks increased their lending to

existing customers. At the same time, the volume of outflows, i.e. decreases in the total

credit line was below-average.

Thus, in this section, the banks’ treatment of existing debtors is analyzed. Firstly, the

estimation approach discussed in Section 3 is performed for loans on the intensive margin,

i.e. equation (1) and (2) are re-estimated for loan-level data in the Austrian credit registry.

As information on the probability of default of the debtor is available in this dataset, this risk

indicator is additionally considered. Thus, the estimation allows for a distinction between ex-

ante risk indicators (probability of default) and ex-post risk indicators (overdue and default

status up to 1095 days later). Estimation results are shown in Table 4. The results from
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examining the extensive margin of loan granting are confirmed. Banks that participated in

TLTRO did not increase the loan volume towards debtors with higher PDs. Additionally,

from an ex-post perspective, TLTRO-participating banks did not increase the total credit

lines of debtors with a default or an overdue status after the loan granting.

Secondly, I examine whether banks have decreased the credit lines of existing customers less

often, even though banks have observed or could expect a deterioration in credit quality.

This indicates an increase in risk appetite by allowing high-risk debtors to have access to

(additional) credit from the bank. For this purpose, the following logistic regression is

estimated:

Decrease credit lineijt = α0Risk dummyijt + α1Risk dummyijt ∗ TLTRO IIt+

+ α2Risk dummyijt ∗ Treatedi + α3TLTRO IIt ∗ Treatedi+

+ α4Risk dummyijt ∗ TLTRO IIt ∗ Treatedi+

+ γXit−1 + ηi + θt + ϵijt (4)

Decrease credit lineijt is a dummy variable that is 1, if the credit line of the loan granted

from bank i to debtor j was decreased by the bank at time t and 0, otherwise. To identify

decreases in the credit line that are initiated by the bank, only decreases were considered for

which no decrease in the outstanding amount occurred in the same month. Risk dummyijt

is a dummy variable that is 1, if the loan is classified as risky and 0, otherwise. Both, ex-

ante (PD) and ex-post risk indicators (default and overdue status up to 365 days later) are

considered. The remaining variables are defined as in equation (1). Estimation equation (4)

evaluates whether the probability that a TLTRO-participating bank decreases a credit line

of a risky debtor during the TLTRO net lending period is lower compared to banks that

did not participate in TLTRO II. The estimated coefficient of interest is α̂4. The estimation

results are shown in Table 5. For none of the evaluated risk indicators (PD increase, default

and overdue status) the estimated coefficent α̂4 is statistically different from zero. Thus,
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banks that participated in TLTRO II did not engage in strategic credit line management to

keep access to credit for risky debtors. Thus, to conclude, participation in TLTRO is also

not associated with an increase in risk-taking on the intensive margin of loan granting.

5 Conclusion

Evaluating the riskiness of lending behavior of banks participating in TLTRO operations does

not show an increase in risk-taking. This is the case for banks from different jurisdictions,

relying on various risk indicators and by investigating different possible risk-taking strategies.

Even banks that only narrowly fulfilled the TLTRO lending benchmark, and therefore, had

a particular incentive, did not increase their risk appetite to benefit from the interest rate

reduction for the TLTRO operations. Potential reasons for the non-increase in risk-taking are

manifold: (i) The demand for credit of less-risky households and non-financial corporations

could have been sufficient. Thus, no loosening of lending standards were needed by banks

to fulfill net lending benchmarks. (ii) The period under investigation is characterized by

an overall low number of credit events. Therefore, risk materialization may only occur in

a turning financial cycle as seen since the interest rate increases in 2022. Thus, the results

could be driven by an inability to measure the associated risk due to the favourable financing

conditions. (iii) As in Austria nearly all banks (94% of the TLTRO groups) have fulfilled

the excess of lending benchmark to receive the full subsidy on interest rates, the built-in

incentive scheme might not be designed in a way that fulfillment would require extensive

new lending. A recent study by Sigmund et al. (2024) confirms this channel. The authors

show that the effect of TLTRO on new lending might be overestimated. Thus, if the TLTRO

program does not lead to an increase in lending, changes in the risk appetite of lending might

also not be necessary.

The analysis has caveats. I only investigate the risk-taking behavior of banks participating in

the TLTRO II operations. External validity for other TLTRO operations or other funding-
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for-lending schemes in general, as they were introduced by a number of central banks with

different program designs (Casanova et al. (2021)) is limited. Thus, further research could

focus on the different design elements that might encourage higher risk-taking behavior.
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Dependent Variable: Decrease creditline
Model: (1) (2) (3) (4) (5) (6)

Variables
TLTRO II*Treated 0.0051 0.0099 0.0049 0.0132 0.0194 0.0305

(0.0227) (0.0229) (0.0163) (0.0178) (0.0198) (0.0213)

PD increase -0.0207 0.0045
(0.0695) (0.0714)

PD increase*Treated 0.1408∗ 0.1160
(0.0778) (0.0817)

PD increase*TLTRO II -0.0231 -0.0459
(0.0955) (0.0899)

PD increase*TLTRO II*Treated 0.0326 0.0563
(0.1069) (0.1044)

Default -0.0891 -0.0745
(0.1285) (0.1385)

Default*Treated 0.1006 0.0797
(0.1871) (0.2098)

Default*TLTRO II 0.0264 0.0398
(0.1407) (0.1460)

Default*TLTRO II*Treated 0.1018 0.0948
(0.1754) (0.1893)

Overdue 0.2354∗∗∗ 0.2044∗∗∗

(0.0287) (0.0314)
Overdue*Treated 0.0942∗∗ 0.1156∗∗∗

(0.0388) (0.0420)
Overdue*TLTRO II -0.6391∗∗∗ -0.6046∗∗∗

(0.1071) (0.1073)
Overdue*TLTRO II*Treated 0.0750 0.0496

(0.1292) (0.1298)

Bank controls No Yes No Yes No Yes

Fixed-effects
Bank Yes Yes Yes Yes Yes Yes
Time Yes Yes Yes Yes Yes Yes

Fit statistics
Observations 751,187 714,702 1,314,589 1,241,812 1,314,589 1,241,812
Pseudo R2 0.02491 0.02451 0.02298 0.02230 0.02386 0.02305

Standard errors clustered on the bank level in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 5: Results on the intensive margin estimating equation (5) regarding decreases in
credit lines in Austria.
Note: Ex-ante risk indicator: Increase in the probability of default. Ex-post risk indicator: Default status and
overdue status one year after the reporting date. Due to data availability, the estimation is only performed
for Austria.
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Andreeva, D. C. and Garćıa-Posada, M. (2021). The impact of the ecb’s targeted long-term

refinancing operations on banks’ lending policies: The role of competition. Journal of

Banking & Finance, 122:105992.

Bachmann, E., Hameter, M., Hammer, U., and Klein, W. (2016). 30 jahre zentrales kred-
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Sigmund, M., Wächtler, J., Schuster, P., Ferstl, R., and Valderrama, M. T. (2024). Take

it and leave it: Banks’ balance sheet optimization and targeted longer-term refinancing

operations. Working Papers (Oesterreichische Nationalbank), (257).

Vergote, O. and Sugo, T. (2020). Who takes the ecb’s targeted funding?

Volk, M. (2024). The transmission of targeted monetary policy to bank credit supply. The

Quarterly Review of Economics and Finance, 94:104–112.

24



Index of Working Papers: 
 

January 13,  
2021 

Maximilian Böck,  
Martin Feldkircher, 
Burkhard Raunig 

233 A View from Outside: Sovereign CDS 
Volatility as an Indicator of Economic 
Uncertainty 
 

May 20,  
2021 

Burkhard Raunig 234 Economic Policy Uncertainty and Stock 
Market Volatility: A Causality Check 
 

July 8,  
2021 

Thomas Breuer, 
Martin Summer, 
Branko Uroševic 
 

235 Bank Solvency Stress Tests with Fire Sales 

December 14, 
2021 

Michael Sigmund, 
Kevin Zimmermann 

236 Determinants of Contingent Convertible 
Bond Coupon Rates of 
Banks: 
An Empirical Analysis 
 

February 14, 
2022 

Elisabeth Beckmann, 
Christa Hainz, 
Sarah Reiter 

237 Third-Party Loan Guarantees: 
Measuring Literacy and its Effect on 
Financial Decisions 
 

February 16, 
2022 

Markus Knell, 
Reinhard Koman 

238 Pension Entitlements and Net Wealth in 
Austria 
 

May 9,  
2022 

Nicolás Albacete, 
Pirmin Fessler,  
Peter Lindner 

239 The Wealth Distribution and Redistributive 
Preferences: Evidence from a Randomized 
Survey Experiment 
 

June 20,  
2022 

Erwan Gautier,  
Cristina Conflitti, 
Riemer P. Faber,  
Brian Fabo,  
Ludmila Fadejeva, 
Valentin Jouvanceau, 
Jan-Oliver Menz, 
Teresa Messner, 
Pavlos Petroulas,  
Pau Roldan-Blanco, 
Fabio Rumler,  
Sergio Santoro,  
Elisabeth Wieland, 
Hélène Zimmer 
 

240 New Facts on Consumer Price Rigidity 
in the Euro Area 

June 29, 
2022 

Svetlana Abramova, 
Rainer Böhme,  
Helmut Elsinger, 
Helmut Stix 
 

241 What can CBDC designers learn from 
asking potential users? Results from a 
survey of Austrian residents 
 



July 1, 
2022 

Marcel Barmeier 242 The new normal: bank lending and  
negative interest rates in Austria 
 

July 14, 
2022 

Pavel Ciaian,  
Andrej Cupak,  
Pirmin Fessler,  
d’Artis Kancs 
 

243 Environmental-Social-Governance 
Preferences and Investments in Crypto-
Assets 
 

October 18,  
2022 

Burkhard Raunig, 
Michael Sigmund 

244 The ECB Single Supervisory Mechanism: 
Effects on Bank Performance and Capital 
Requirements 
 

April 5,  
2023 

Norbert Ernst, 
Michael Sigmund 
 

245 Are zombie firms really contagious? 

May 8, 
2023 

Richard Sellner, 
Nico Pintar, 
Norbert Ernst 
 

246 Resource Misallocation and TFP Gap 
Development in Austria 
 

September 5, 
2023 

Katharina Allinger, 
Fabio Rumler 
 

247 Inflation Expectations in CESEE:  
The Role of Sentiment and Experiences 

October 16,  
2023 

Pietro Saggese,  
Esther Segalla,  
Michael Sigmund,  
Burkhard Raunig, 
Felix Zangerl,  
Bernhard Haslhofer 
 

248 Assessing the Solvency of Virtual Asset 
Service Providers: Are Current Standards 
Sufficient? 
 

October 20,  
2023 

Pirmin Fessler, 
Severin Rapp 

249 The subjective wealth distribution: How it 
arises and why it matters to inform policy? 
 

October 27,  
2023 

Burkhard Raunig, 
Michael Sigmund 

250 Watching over 21,000 Billion Euros: Does 
the ECB Single Supervisory Mechanism 
Affect Bank Competition in the Euro Area? 
 

December 5, 
2023 

Markus Knell 251 Housing and the secular decline in real 
interest rates 
 

December 14, 
2023 

Niko Hauzenberger, 
Florian Huber,  
Thomas O. Zörner 

252 Hawks vs. Doves: ECB’s Monetary Policy  
in Light of the Fed’s Policy Stance 
 
 

February 28, 
2024 

Lukas Olbrich, 
Elisabeth Beckmann, 
Joseph W. Sakshaug 
 

253 Multivariate assessment of interviewer-
related errors in a cross-national economic 
survey 



March 5, 2024 Nicolas Albacete, 
Pirmin Fessler,  
Atanas Pekanov 
 

254 The Role of MPC Heterogeneity for Fiscal 
and Monetary Policy in the Euro Area 
 

March 11, 2024 Martin Schneider 255 What contributes to consumer price 
inflation? A novel decomposition framework 
with an application to Austria 
 

April 9, 2024 Konstantin M. Wacker 256 Investment incomes vs. the trade balance:  
Is the current account still a meaningful 
concept? 
 

August 12, 2024 Michael Sigmund, 
Johannes Wächtler, 
Philip Schuster,  
Robert Ferstl,  
Maria Teresa 
Valderrama 
 

257 Take it and leave it: Banks’ balance sheet 
optimization and targeted longer-term 
refinancing operations 
 

August 20, 2024 Maximilian Boeck,  
Alina Steshkova, 
Thomas O. Zörner 
 

258 The Impact of Currency Carry Trade Activity 
on the Transmission of Monetary Policy 

October 3, 2024 Tabea Bucher-Koenen, 
Pirmin Fessler, 
Maria Silgoner 
 

259 Households’ risk perceptions, 
overplacement, and financial literacy 

December 4, 
2024 

Valentin Voith,  
Sandra Mauser 

260 Making Sense of Financial Vulnerability:  
Between Sensitivity, Resilience, and 
Exposure 
 

January 10, 
2025 

Alessandra Agati, 
Michael Sigmund 

261 Banking in the Negative: A Vector Error 
Correction Analysis of Bank-Specific 
Lending and Deposit Rates 
 

January 15, 
2025 

Christian Beer,  
Robert Ferstl,  
Bernhard Graf 

262 Improving disaggregated short-term food 
inflation forecasts with webscraped data 
 
 

January 17, 
2025 

Martin Cesnak,  
Andrej Cupak,  
Pirmin Fessler,  
Ján Klacso 

263 Heterogeneous Impacts of Macroprudential 
Policies: Financial Advisors, Regulatory 
Caps, and Mortgage Risk 
 
 

March 3, 
2025 

Marcel Barmeier 264 Targeted but (not) toxic? TLTRO and 
financial stability 
 

 


	20250224_TLTRO_Financial_stability_OeNB_WP_Marcel_Barmeier.pdf
	Introduction
	Institutional setting
	Data & empirical strategy
	Econometric models

	TLTRO & financial stability
	Extensive margin of loan granting: new debtors
	Intensive margin of loan granting: existing debtors

	Conclusion




