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Does unconventional monetary policy boost local economic

development? The case of TLTROs and Italy.

October 22, 2022

Abstract

This study investigates the impact of the ECB’s Targeted Longer-Term Refinancing
Operations (TLTROs) on Italian provinces’ economic development. The program
provided preferential funding to banks conditional on them lending to firms. We find
that TLTROs did not generate beneficial effects in terms of economic development
across Italian provinces. The results show that average firm investment rate fell, driven
by small and micro firms, who witnessed a decline in assets. This had a negative,
albeit economically small, impact on per capita GDP and unemployment rates at
the provincial level. TLTROs were associated with worsened economic conditions for
those firms performing well in the pre-TLTRO period. Distressed (zombie) borrowers
saw their investment increase, but their post-TLTRO performance did not improve.
Overall, TLTROs did not spur economic development through the lending channel

acCross provinces.

JEL Classification: C32, G21 E52, E58
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1 Introduction

The European sovereign debt crisis that commenced in early 2010 was followed by an

unprecedented combination of unconventional monetary policy programs by the European
Central Bank (ECB) aimed at providing support to financial institutions and Governments.
The policy objective was to restore the normal functioning of financial markets and ultimately
to boost economic development (Molyneux & Ricci 2020). In this paper, we focus on one
of these interventions, Targeted Longer-Term Refinancing Operations that consisted of
four-year collateralized loans to EU banks. The TLTRO program started on 5 June 2014,
and then was repeated on 10 March 2016, and again on 7 the March 2019. The goal of
the TLTROs was to inject liquidity into the banking sector under the promise by the
beneficiaries that they would improve credit supply to households and businesses. Therefore,
this liquidity injection was supposed to restore economic development in the Eurozone
through the lending channel (Daetz et al. 2018).!
In contrast to the established literature which focuses on individual or cross-country effects
of unconventional monetary policy, in this paper we take a different approach. Namely, we
investigate the impact of TLTROs on the regional economic development across 110 Italian
provinces.? The focus is examine whether this unconventional monetary policy program
had an influence on local economic development.

Interestingly we find that TLTROs have a negative effect on corporate investment and

!The ECB had already introduced a similar program in 2011 and 2012 under the name of Long Term
Refinancing Operation - LTRO. The TLTROs differentiate from LTROs in three ways. First, lending to
the private sector was not a prerequisite of participation in LTRO auctions whereas TLTROs are targeted
for lending to non-financial firms only. The decision to change the requirements likely rested on evidence
that banks used LTRO funds mainly to increase their exposure to domestic sovereign bonds and benefit
from carry-trade (Acharya & Steffen 2015, Albertazzi et al. 2020, Crosignani et al. 2020). Second, TLTROs
are a sequence of quarterly operations over a fixed period, while LTROs were on a one-off basis. Third,
the interest rate on TLTROs is linked to bank lending performance, namely, the more banks lend to the
non-financial sector, the more attractive the funding terms.

2Ttalian provinces are administrative entities that lie on an intermediate level between municipalities
and regions. Up until 1990, bank branching was restricted and regulated on a provincial basis.



adversely affect GDP per capita and employment across provinces, although the economic
significance of these is small. We try to explore different mechanisms for this surprising
result. The negative results in terms of lower regional growth are associated with micro and
small firms experiencing a decline in assets and likely heightened mortality rate. At the
same time, the findings suggest that TLTROs are associated with an increase of bank debt
for low quality borrowers (zombie firms) but not improvement in firm profitability. Our
findings are robust to a range of tests (propensity score matching, Heckman self-selection
bias, and endogeneity of branches presence).

For our analysis, we hand collect a dataset of all Italian banks that borrowed TLTRO funds
in two waves, 2014 (TLTRO-I) and 2016 (TLTRO-II) respectively. We merge this data with
bank financial statements and branch presence information from Orbis Bank Focus and the
Bank of Italy respectively. Macroeconomic data of all Italian provinces since 2011 are from
Eurostat and Bureau Van Dijk Orbis. Our empirical strategy uses a difference-in-differences
framework. We analyze the presence of TLTRO banks and link this to indicators of local
economic development.

We focus on Italy for a number of reasons. First, Italian banks were the most active in the
uptake of TLTROs, borrowing euro 113 and 240 billion in TLTRO-I and -II respectively.
In percentage terms, this corresponds to nearly 27% and 33% of the euro 1.166 trillion
TLTRO-I and TLTRO-II funds allotted by the ECB between September 2014 and March
2017.3 Figure 1 shows the percentage of TLTRO II funds borrowed by Italian compared to
other Euro area banks. Second, many Italian banks remain rooted to specific provinces as
an inheritance of previous Italian laws which limited intra-regional branching. Finally, Italy

was one of the core Euro countries hit most severely by the Sovereign Debt crisis.

[Figure 1 here]

3Source: Bloomberg and Bank of Ttaly



Our study complements a number of research areas. First, we provide additional evidence
on the impact of unconventional monetary policy programs. Previous studies have already
investigated the impact of LTROs on the credit supply of European banks. Carpinelli &
Crosignani (2021) show that the uptake of LTRO funds by Italian banks helped restore
credit supply to the private sector, but this increase was not homogeneous across firms
and depended on their riskiness and profitability. Andrade et al. (2018) similarly report
that LTRO uptakes by French banks positively contributed to firm credit supply, and large
corporates benefited more, compared to other borrowers. Conversely, Garcia-Posada &
Marchetti (2016) show that LTRO uptakes by banks in Spain had a positive impact on
credit growth mostly for SMEs. Daetz et al. (2018) focus on LTRO uptakes and changes
in corporate investment and economic output across Europe. The impact on corporate
investment is not always positive and depends on the riskiness of lenders.

With regard to TLTROs, a variety of studies find that they generate an expansionary impact
on lending and a reduction in interest rates applied to new loans (Albertazzi et al. 2018,
Benetton & Fantino 2021, Andreeva & Garcia-Posada 2021, Esposito et al. 2020). However,
this may have had an adverse effect on the risk-taking incentives of banks as suggested by
Albertazzi et al. (2018). Others, such as Flanagan (2019) assert that weakly capitalized
banks (low TIER-I ratios) that borrowed TLTRO funding, reduced their risky lending, and
this had a spillover effect to other corporate credit classes not targeted by TLTROs.
Second, we complement the existing literature that investigates the link between unconven-
tional monetary policies and the real economy. As previously mentioned, extant studies vary
from ours, as they tend to focus on a cross-country analysis (and they do not specifically
focus on TLTROs) (Burriel & Galesi 2018, Gambetti & Musso 2017). Berger & Roman
(2017) follow a theme more similar to our approach by studying the impact of the TARP

(Troubled Asset Relief Program) program on US state economies. They find that economic



development is higher in states where banks with larger market shares availed of TARP
funds.

Third, we contribute to the literature on zombie lending. Acharya et al. (2019) focus
on the Outright Monetary Transaction (OMT) program launched by the ECB in 2012,
prior to TLTROs.* They find that this operation did not spur growth across Europe’s
weakest economies since banks offered subsidized credit to distressed borrowers to avoid
their foreclosure. Our findings are in-line with theirs as we show that lending to distressed
borrowers continued and this potentially had an adverse effect on regional growth in Italy.
Our results are also similar to those of Chen et al. (2022) who find that during FED
quantitative easing, banks loosened their credit terms to lowly rated firms. This did not
improve the performance of the latter and they subsequently experienced higher default risk
and underperformed in the stock markets. Acharya et al. (2021) also offer further evidence
that zombie lending is a consequence of government intervention in the eurozone banking
sector after the 2008-2009 crisis and this provided incentives for weakly capitalized banks
to shift their business towards riskier assets.

The present study has relevance for policymakers and regulators since it examines the impact
of unconventional monetary policy programs on the regional economy. Policies that appear
intuitively promising at the country level may have deleterious regional/local economic
effects due to the heterogeneous nature of economic development across geographic and
administrative areas. This provides further motivation for our study. The paper proceeds
as follows. In the following section, we discuss the related literature. Section 3 describes
the methodology, the sample selection, and summary statistics. In Section 4, we show the

baseline results, and in Section 5, we explore the potential mechanisms that could drive our

4The OMT program was aimed at restoring public confidence in sovereign debt of certain EU distressed
countries like Italy, or Spain, by reducing their spreads. Banks domiciled in these countries had significant
holdings of these bonds, therefore they experienced large gains after the OMT.



results. In Sections 6 and 7, we add some robustness tests to the main outcomes. Section 8

concludes the paper.

2 Related Literature

Our work is related to previous research which investigates the transmission of monetary
policy to the real economy through bank balance sheets (namely, the bank lending channel).
Prior studies document that the real economy is affected by credit supply which in turn is
driven by monetary policy (Gambacorta & Murcia 2020, Paligorova & Santos 2017, Ferreira
2007, De Haan & Sterken 2006, Kashyap & Stein 2000). Similarly, liquidity shocks can have
major effects on real economic output through credit contraction (Khwaja & Mian 2008,
Ivashina & Scharfstein 2010, Jiménez et al. 2012, Chodorow-Reich 2014, Benmelech et al.
2016).

This study also contributes to the ongoing debate regarding the success of unconventional
monetary policy programs undertaken by Central Banks as a response to the recent financial
crises. These studies are based on the theoretical model of Gertler & Kiyotaki (2010) who
demonstrate that during a financial crisis, intermediaries face a borrowing constraint that
limits their ability to raise funds from depositors. Therefore, an injection of liquidity from a
lender of last resort such as the Central Bank, relieves the intermediary’s credit constraint,
and consequently, alleviates liquidity shocks to the non-financial sector. Several studies
have looked at whether the ECB’s LTRO program generated an increase of credit supply
and under what conditions. For instance, Casiraghi et al. (2013) shows that 3-year LTROs
alleviated credit constraints and reduced interest rates for Italian firms. Similar results are
found by Carpinelli & Crosignani (2021) for Italy again, Andrade et al. (2018) for France,
and Garcia-Posada & Marchetti (2016) for Spain. With regards to TLTROs, Benetton &

Fantino (2021) document that these unconventional operations had a negative impact on



bank loan rates for firms, and contributed to an increase in bank lending to the private
sector.

Regarding the impact of unconventional monetary policies on the real economy, the evidence
is mixed. In the US, different authors have shown that cash injections to banks by the
Federal Reserve have generated more investment or higher employment in the private sector
(Bergman et al. 2020, Puddu & Waelchli 2015, Berger & Roman 2017, Luck & Zimmermann
2020). However, Chakraborty et al. (2020) indicates that the purchase of mortgage-backed
securities by the Federal Reserve contributed to an increase of mortgage origination but a
decrease in commercial lending which pushed firms served by these banks to cut investment.
Chavaz & Rose (2018) indicate that TARP funds were channeled to firms that had more
political connections, whereas Bassett et al. (2020) find that the loan growth at US banks
who took government support after the Global Financial Crisis cannot be explained by the
support programs. Outside the US, Daetz et al. (2018) find that firms reduced investment
after their banks took LTRO funds from the ECB. Investment reduction was concentrated
in firms borrowing from risky lenders, suggesting that borrowers’ concern on lender risk,
encouraged the former to curb investment. Acharya et al. (2019) find that the launch of the
OMT program in 2012 which indirectly recapitalized European banks through its positive
impact on periphery sovereign bond prices, did not generate economic growth because
funding was diverted to low quality borrowers who used the funds to service pre-existing

debt rather than to build up cash reserves or to invest in profitable projects.



3 Methodology, Data, and Sample

3.1 Econometric Methodology

Our econometric approach is based on a difference-in-differences (DID) design used to
exploit changes in Italian province economic conditions after the TLTROs injection. The
approach has been widely used to evaluate the effect of non-conventional monetary policy
programs (Crosignani et al. 2020, Koetter 2020, Andrade et al. 2018, Daetz et al. 2018,
Eser & Schwaab 2016). We focus on the time span from 2011 to 2018, and estimate the

following equation:

Yeit = Po + PITLTRO. + BoTLT RO, x Posty + B3 X+ + BaProvince. + BsTimes + €ct

(1)

Yet is the indicator of economic development in the province ¢ at time ¢ (per capita GDP
in logs, unemployment rate, or corporate investment). T'LT RO, is the weighted proportion
of banks receiving TLTROs in the province, where the weights are based on the proportion
of branches of each bank in the province c¢ in the year ¢ compared to all bank branches in
that province. Post; is a dummy variable equal to 1 for all the years following the TLTROs
programs (2014-2018), and 0 otherwise. TLT RO, x Post; is the DID term that captures
the effect of the treatment (TLTRO) on local economic conditions. The key coefficient
is B2. If the coefficient of the DID term (f2) is positive (negative) on per capita GDP,
firm investment, (unemployment rate), then TLTROs have contributed positively to local
economic development. X.; are bank-level control variables, weighted by bank branch
proportion similar to what we do for TLT RO,.. Province. represents province fixed effects,

Time; represents year fixed effects, and €.; represents an error term. We use clustered



heteroscedasticity-adjusted standard errors at the province-level.

3.2 Data

Our dataset combines information from various sources. First, we obtain data on

TLTRO borrowed funds for each bank, hand collecting them from banks’ financial reports.
The identification strategy is explained in the Appendix A. Therefore, we have information
on all bank-level uptakes of TLTRO-I (March 2014 - March 2016) and TLTRO-II (June
2016 - March 2017). Overall, 379 Italian banks requested and borrowed these funds from
the ECB over the two TLTRO windows. We obtain annual bank-specific variables for 644
commercial, cooperative and savings banks from Bureau Van Dijk Orbis for the period
2011-2018.
We apply several selection filters to the original dataset to remove outliers. First, according
to Andrade et al. (2018) and Berger & Roman (2017), we select all banks for which
information on total assets and total equity is available for at least one of the sampled years.
We are left with 616 banks. Second, following Andrade et al. (2018), we drop banks with
very small Net Loans to Non Financial Institutions /Assets (< 5%) and banks with very
small Deposit/Assets ratio (< 5%), to avoid banks whose core business is not commercial or
retail banking.> We are left with 608 banks. Third, in line with Andrade et al. (2018), we
also eliminate banks whose total assets jump by more than 50% in absolute value over the
sample period. These banking institutions are likely to have merged with other peers or
have gone through a restructuring process over the time period. The final sample consists of
579 banks and covers almost all the population of Italian banks. We winsorize all variables
at the 1% level to further reduce the influence of outliers.

We merge the TLTROs data with the banks’ financial reports. We then convert these data

Shttps://www.ech.europa.eu/mopo/implement/omo/pdf/150210_updated_guidelines.pdf ;
https://www.ecb.europa.eu/press/pr/date/2016 /html/pr160310_1.en.html



to the province level based on the proportion of bank branches in the market in which they
operate as reported in the "Lista Succursali Banche” database of the Bank of Italy (BDI)
for the sample period (2011-2018). For the majority of multi-province banks, we assume
that TLTROs effects are geographically distributed according to the proportion of branches
that a certain bank has in that area relative to all bank branches in the province. This is
similar to the approach followed by Berger & Roman (2017) in the US state scenario.

We obtain macroeconomic data on per capita GDP, and unemployment rates at the province
level from Eurostat (NUTS3 level) and firm investment rates from Bureau Van Dijk Orbis.%
The sample size varies across regression specifications because not all variables are available

for all province-year observations.

3.3 Variable description

We consider various dependent variables. Our economic development variables broadly
follow the recommendations of Bartik (2002, 2003) and are similar to those used in studies
that look at the impact of banks on the real economy.” The first is per capita GDP (GDP
Percapita), calculated as the ratio of real GDP in the province ¢ to the average population
of province ¢ in a specific year. We use the natural log of this variable. We next consider
the unemployment rate (Unr) by province, calculated as the total number of unemployed
persons as a percentage of the labor force in the local area. We also examine firm average
investment rates (Firm Investment). Our measure of investment is the average ratio of

capital expenditure to total assets as in Daetz et al. (2018) for all manufacturing firms

SFor the unemployment and investment rate the information is available for 2011-2018, whereas for per
capita GDP it comprises years 2011 to 2017.

"See: Berger et al. (2020) for a review of the banks’ impact on the real economy literature. Studies
that look at the direct impact of banks on the real economy, such as Berger & Roman (2017) and Daetz
et al. (2018) use measures of employment/job creation, business growth and investment, depending on data
availability.

10



located in a certain province.®

We include in each regression a comprehensive set of control variables to mitigate the
potential bias deriving from omitted factors. Precisely, we account for bank capital adequacy
(calculated as total equity to total assets - Capital), bank asset quality (defined as the
ratio of non-performing loans to total loans — NPL ratio), and bank liquidity (cash to total
deposits - Liquidity).” Next, we account for bank profitability to avoid a potential bias since
profitable banks may be lending more and thus have a stronger impact on local economic
conditions. This is proxied by the ratio of net income to total assets (ROA). We also control
for bank size, proxied by the natural logarithm of total assets (Size), since larger banks
have a higher capability to increase lending and provide credit at better terms (Berger &
Bouwman 2009).

Other bank variables that may affect the local economic environment are included, such as
bank Z-Score, used in the financial literature as a bank stability indicator (Boyd & Runkle
1993, Fu et al. 2014). The Z-Score is defined as the sum of ROA plus the ratio of total
equity to total assets, divided by the standard deviation of ROA. Then, we consider a
measure of local bank market competition proxied by the Lerner index, which is commonly
used in the literature (Shaffer & Spierdijk 2020, Anginer et al. 2014, Elzinga & Mills 2011).
Alternatively, we include the natural logarithm of the total number of banks in the province
(Log N. Banks), as another proxy of bank competition. All control variables are weighted

similarly to T LT RO..

8Rajan & Zingales (1998), and Laeven & Valencia (2013) limit their analysis to manufacturing firms as
well.

9This is consistent with Bassett et al. (2020), Koetter (2020), Andrade et al. (2018), Gambacorta &
Shin (2018), Berger & Roman (2017).

11



3.4 Summary statistics

Table 1 presents variable definitions and summary statistics. In terms of local economic
indicators, the logarithm of per capita GDP (GDP Percapita), unemployment rate (Unr),
and firm investment (Firm Investment) average 10.086 (mean per capita GDP is 24.000
euro), 0.117, and 0.004, respectively. The TLTRO variable shows that on average, 4% of
banks in a province uptake TLTRO liquidity from the ECB (note that this is a weighted
average based on branch market shares in individual provinces). For all control variables we
show their weighted (superscript a) and unweighted (superscript b) summary statistics at
the province level. The weighted average bank Lerner index is 0.014 across Italian provinces
(not weighted 0.224). The NPL ratio equals 0.01 (0.140), Capital equals 0.005 (0.083), ROA
is equal to -0.016 (-0.200), Liquidity equals 0.002 (0.033). Bank average Z-Score is 204
(3.960), and bank Size (the natural logarithm of total assets) mean is EUR 1.073 billion
(EUR 2.92 billion). These statistics suggest that, on average, over the sample period, Italian
provinces had a high proportion of banks that were not well-capitalized, faced high risks

and generally experienced performance problems.
[Table 1 here]

Table 2 presents some descriptive statistics of the banks that took TLTRO funds and similar
institutions that did not. We split banks into three groups based on their size in terms of
total assets according to the definition given by the Bank of Italy.'® Small banks have total
assets less or equal to €3.6 billion, medium-sized banks between €3.6 and €21.5 billion, and
large banks greater than €21.5 billion. Considering the small and large banks, we observe
that TLTRO banks are different from non-TLTRO ones in terms of profitability (ROA),

capital strength (Fquity to total assets), stability (Z-score) and liquid assets. In contrast,

POhttps://www.bancaditalia.it /footer /glossario/index.html?letter=b.
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for medium size banks, the two groups differ only in terms of Z-score and liquidity (liquid
assets). However, on average, banks that availed of TLTRO funding, were experiencing

poor performance, had higher liquid assets and higher capital strength.
[Table 2 here]
[Figure 2 here]

Figure 2 evidences the weighted geographical distribution of TLTRO funds across the 110
provinces, based on the average value of TLTROs borrowed by each bank during 2014-2017.
The figure presents six categories that were obtained using a boxplot methodology, with
darker colors representing more TLTRO uptakes. The highest concentration of TLTRO
borrowed funds is observed for banks that operate principally in Central and Southern
provinces (namely, Trapani, L’Aquila, Catanzaro) and in the North-West (Sondrio, Aosta,
Verbano-Cusio-Ossola). This is generally consistent with the higher-density provinces in
terms of branch banks shares. Most of the provinces in the North-East and Central Italy
are either in the third and fourth category. The highest TLTRO participation is recorded in
Sondrio, with a weighted proportion of TLTRO uptake of 11.35%. The smallest proportion
of TLTRO uptake appears in the large urban centers such as Rome, Milan and Florence.
These tend to be provinces with lower bank concentration (in terms of branches) and higher
population density. Figure 3 provides an overview of per capita GDP across the Italian

provinces.

[Figure 3 here]

3.5 Identification

According to the parallel trend’s assumption, the trend of the dependent variable

should be the same over time in both the treatment and control groups before the “shock”.

13



Figure 4 shows that the main dependent variables at the province level (GDP Percapita,
Unemployment rate (Unr), and Firm Investment) display similar trends in both groups
from 2011 to 2014 (pre-treatment period). Furthermore, the lending behavior of banks that
took-up TLTROs and those that did not is similar over the pre-treatment period. In Figure
5 we show that the loan to total asset ratio of either group respects the “parallel trends”

assumption as well.'!

[Figures 4 and 5 here]

4 Empirical Analysis

4.1 Province-level results

Table 3 tabulates the main results for equation 1. In Panel A of Table 3 TLTRO is not
significant for any of the dependent variables (GDP Percapita, Unr, and Firm Investment).
The variable of interest TLTRO*Post is negative and statistically significant in column
1 for GDP Percapita, in column 3 for Firm Investment, and positive but not statistically
significant in column 2 for unemployment rate (Unr). These results suggest TLTRO uptakes
are generally associated with worsened economic conditions at the local level.

Our findings, however, are only economically significant for Firm Investment. The coefficient
on TLTLRO*Post of -0.073 in the Firm Investment equation in column 3 of Table 3 suggests
that on average, over the post-TLTRO period (2014-2018), there has been a decrease in
firm investment of 1.17% due to TLTROs. Similarly, we find that on average, over the

whole post-TLTRO period, the decrease in per capita GDP was negligible at only €0.957.12

"We also test if the interaction terms with the calendar time in the pre-treatment period (pre-2014) are
not statistically significant from zero (Appendix Table B.1), alleviating further concerns about the violation
of the parallel trends assumption.

12We calculated the economic magnitude as the multiplication of the DID coefficient, the mean value of
TLTROs recipients, and the number of years after the implementation of the programs. As an example, for

14



Overall, these results suggest that TLTRO support to banks did not result in local economic
development.

Considering our control variables, many of these are not statistically significant. This may
be because they are calculated as weighted averages at the province level. However, we find
some results that are consistent with expectations and previous studies (Berger & Roman
2017). Provinces with a higher density of larger banks present lower unemployment rates.
Moreover, provinces with banks which have high NPL ratios and a high proportion of liquid
assets have lower per capita GDP. Finally, provinces with low bank market power (Lerner

index) and higher performance (in terms of ROA) present higher firm investment rates.
[Table 3 here]

Our previous estimates could be biased, since provinces could be different in terms of pre-
shock characteristics such as GDP per capita, unemployment rates or other unobservables.
This could affect the amount of TLTROs received by banks in specific areas. Therefore,
using propensity score techniques, we match Italian provinces on two pre-TLTRO shock
outcome variables: GDP per capita and unemployment rate. We first divide provinces
based on the share of TLTROs received by banks headquartered in each one of them, by a
dummy variable ( Treatment) equal to one if the TLTRO up-take is higher than the median
in a specific province and 0 otherwise. Then, we implement and estimate a probit model

during the pre-TLTRO shock (2011-2013) as follows:

Treatment, = o + 61GDP Percapitacs + oUnemployment.; + €ct (2)

We compute the propensity scores using the estimates obtained from equation 2.3 The

per capita GDP we get -0.360*0.04*3=-0.043. Since the per capita GDP (GDP Percapita) is in logarithmic
terms, we use the exponential of -0.043, which is equivalent to €-0.957.

3Values for GDP percapita are 10.05 (treatment group) and 10.07 (control group), with p-values of 0.28.
The values for Unemployment are 0.125 (treatment group) and 0.117 (control group), with p-values of 0.12.
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results with the matched sample estimates reiterate the previous ones (Panel B of Table
3). The coefficients of GDP Percapita (-0.310) and Firm Investment (-0.095) are similar
in magnitude and significance with those evidenced in Panel A. These results reinforce
our previous findings that the TLTROs had no positive influence on the Italian provinces’

economic development.

4.2 Bank-Level Results

In this section we aim to check whether the baseline results presented before are a
consequence of a change in the asset composition of banks that availed of TLTRO funds
and those that did not. This pattern is proxied by bank loan to total assets ratio. We

initially estimate the following equation:

Loan;; = po + f1TLTRO; x Posty + B2 X + BsBank; + BaTime; + €.y (3)

where the dependent variable is loan to total assets of bank 7 at time ¢, and T'LT RO; x Post;
account for the interaction of each bank ¢ TLTRO with the Post variable. All models include
bank and year fixed effects and all controls as in our main specification. Furthermore, we
investigate whether banks whose core business is commercial lending behave differently from
other institutions before and after the TLTRO shock. We identify commercial banks through
a dummy variable which takes value one for those with a loan to total asset ratio higher than
the median value of all banks during the sample period and zero otherwise. This variable is
then interacted with the Post and TLTROs dummies (TLTRO*Post*Commercial). To test
the behavior of commercial banks, we need to consider the sum of the coefficients on the
TLTRO*Post term and TLTRO*Post*Commercial (81 + f2). If this value is statistically

significant and > |[TLTRO*Post|, there is evidence that commercial banks changed their

16



asset composition towards more lending post-TLTRO. The equation is as follows:

Loan;; = By + 1T LT RO; x Posty + 2T LT RO; x Post; x Commercial;+ A
BsT LT RO; x Commercial; + BaCommercial; + B5X; 1 + BeBank; + S7Time; + €cq W
Panel A of Table B.2 in the Appendix tabulates the main results. In column one, we consider
the estimates from equation 3, while in column 2 we present the outcomes of equation 4. In
column one, the coefficient on TLTRO*Post is not statistically significant. In other words,
Italian banks do not increase their relative lending volumes in the post-TLTRO period.
However, when we look at the second column, the coefficient on TLTRO*Post*Commercial
is strongly significant, and the sum of the coefficient (81 + [2) is positive, statistically
significant, and greater than the TLTRO*Post coefficient. These results indicate that the
asset mix of commercial banks shifts towards loans to the private sector relative to total
assets more than non-commercial banks in the post-TLTRO years. Therefore, an increase
by one standard deviation in TLTRO (0.461) increases loans to the total asset by 0.9%
(0.461*0.021).
In Panel B, columns 3 and 4, we present estimates of equations 3 and 4 on a matched
sample, in a similar vein to Danisewicz et al. (2018), Giannetti & Ongena (2012), and
Lemmon & Roberts (2010). In the first step, we estimate the following probit model using

neighbor matching with replacement:

TLTRO; = a+ 01Size;; + 6T otal Loans; ; + 03T otal Debt; 1 + €; ¢ (5)

where TLTRO; is a dummy equal to 1 if a bank takes-up TLTROs (0 otherwise). Size;,
Total Loans;, and TotalDebt; ; are respectively the log of total assets, the ratio of total

loans to total assets, and the ratio of total debt to total assets for bank ¢ during the
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pre-treatment period. Bank size is included since smaller banks may have experienced
funding constraints during and after the sovereign crisis. The choice to borrow TLTRO
funds may be conditional on pre-treatment bank assets and liabilities since this program
encouraged banks to lend more to the private sector and this may be affected by leverage.
€+ is the error term. We then compute the propensity scores using the estimates obtained
from equation (5) and imposing the condition that the propensity score must lie within a

.002 range of bank’s propensity score.'* The results confirm the previous findings.'”

5 Potential Mechanisms

5.1 Did banks in Italy engage in zombie lending?

The results observed in the previous section may be a consequence of the fact that
following operations of quantitative easing by the ECB, banks in Italy engaged in zombie
lending. This term is commonly adopted for subsidized lending at advantageous interest
rates to economically failed existing borrowers to avoid (or at least defer) loan defaults
Caballero et al. (2008). Banks could have therefore extended new loans at subsidized rates
to distressed borrowers, shifting money away from creditworthy ones. This misallocation
of credit may have generated a distortion of market competition and could have caused
detrimental effects on employment, investment and growth. Acharya et al. (2019) document
that banks in Italy (and other euro area countries) likely extended credit to distressed
borrowers after the launch of the Outright Monetary Transaction (OMT) program in 2012.

To determine whether banks in Italy effectively lent more to low quality borrowers we

“Values for bank size are 13.34 (treatment group) and 13.40 (control group), with p-values of 0.27.The
values for total debt to total assets are 0.37 (treatment group) and 0.37 (control group), with p-values of
0.34. Finally, values for total loans to total assets equal to 0.57 (treatment group) and 0.58 (control group),
with p-values of 0.45.

15T Panels C and D of Table B.2, we include bank headquarter fixed effects to capture the unobservable
heterogeneity at the bank-province level, and we re-run our main regressions. Our main findings remain
unaltered.
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follow the procedure adopted by Caballero et al. (2008) and Acharya et al. (2019). We
consider zombie firms as those that benefited from bank debt at below market interest rates.
This occurs if in a certain year, the firm’s interest expense is below the cost of credit for the
most creditworthy firms in that country. We calculate the former based on information from
Orbis. Orbis reports the total interest payments of firm ¢ in year ¢, R;;. The benchmark
rates for high rating firms are derived from the ICE BofA FEuro Corporate AAA Index
( ft) Given this benchmark, we compare the actual interest payments of the borrowers in
our sample (R;;) with the hypothetical interest payments (R;,) to calculate the interest
expense gap: X;; = R}, — R;;. Finally, a firm i is classified as zombie if X;; is negative.

This dummy is interacted with TLTRO*Post. The results are presented in Table 4.
[Table 4 here]

In line with Acharya et al. (2019) we test whether TLTRO funds are associated with
better financial or economic performance of zombie firms by using as dependent variables
firm investment (column 1), firm asset growth (column 2), firm return on assets (column 3),
firm cash holdings growth (column 4), and firm outstanding debt to financial institutions
(column 5). We notice that TLTRO funds foster higher investment in terms of Capex
for zombie firms, since the triple interaction TLTRO *Post*Zombie is positive for the first
dependent variable. However, they are not associated with higher asset growth or higher
profitability of these firms. Similar outcomes are evidenced by Chen et al. (2022) who study
the effect of QE on the supply of bank loans in the US. They find that banks increased
lending to low quality borrowers who did not improve their performance afterwards and
suffered higher default rates in post-QE years. The last two columns suggest that TLTRO
funds are associated with higher leverage and lower cash holdings. This corroborates the
findings of Acharya et al. (2019) who show that distressed borrowers needed the liquidity

to service interest payments on other existing loans and did not use their newly acquired

19



credit to build cash reserves.

5.2 Is there a moderating size or industry effect?

The results presented above at the province or firm level could be affected by firm
dimension, which has been acknowledged to be related to a firm’s productivity, survival
probability, and profitability (Evans 1987, Agarwal & Gort 2002). Therefore we split our
sample into different firm sizes, namely micro (those employing less than ten full-time
employees), small (those employing between 10 and 50 employees), and medium-large (those
employing more than 50 employees).!©
In columns 1-3 of Table 5 Panel A, we estimate the impact of TLTRO for firm investment
as in column 3 of Table 3.17 The results show that the TLTRO impact is different across
the groups. TLTRO*Post is significantly (insignificantly) negative (positive) for micro and
small (medium-large) firm investment. However, the decrease in firm investment rates could
be driven by firms switching between groups. This would be consistent with a situation in
which TLTROs induced banks to lend more to “good” firms which then grow, invest more
and switch to the upper group. In order to tease this out, we test the impact of TLTROs
on average firm growth rates across groups, which is proxied by the growth of total assets
(columns 4-6 of Table 5 Panel A). '8
We observe that TLTROs are negatively associated with the asset growth rate of micro
and small businesses. Vice-versa, the coefficient of the DID term for the medium-large
firms is not significant. In columns 7-8 of Table 5 Panel A, we look also at the growth of
the number of firms in the local market, differentiating in both cases between small and

larger firms. The rationale is that lower firm investment rates could be driven by a higher

These cut-off values are those suggested by the European Commission for the distinction of micro,
small and larger firms.

1"Tn Table 2 we present summary statistics for each of the new variables introduced in this section.

Data on asset growth is obtained from Bureau Van Dijk’s Orbis.
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mortality rate of businesses as in Berger & Roman (2017). Unfortunately, data on firm
population for each province is from Eurostat and the only differentiation they provide is

between micro (up to 9 employees) and other firms (more than 9 employees).
[Table 5 here]

We find that the TLTRO*Post is significantly negative for the growth rate of the number
of micro firms. Conversely, the coefficient of the DID term in the growth rate of other firms
indicates an increase in this group’s population which is presumably due to TLTROs.*
In panel B of Table 5 we test the zombie misallocation effect, by investigating whether
the results observed in Table 4 above, are different across size groups. The regression
estimates indicate that TLTRO funds are associated with higher Capex in smaller firms
but lower asset growth. The impact on firm profitability is somewhat similar across the
groups suggesting that all zombie firms regardless of size did not improve their performance
post-TLTROs. However, the impact on cash holdings and outstanding debt to banks seem
to suggest that smaller firms reduced more their cash balances and increased their leverage
(the magnitude of the interaction term is higher for small or micro firms compared to
medium-large ones in both cases).

In Panel C of Table 5 we provide further evidence of the misallocation effect by including an
“industry” moderating effect. Several authors have found that industry structure could shape
firm size. Firms that operate in capital-intensive, hi-tech sectors are typically large, and
require substantial external financing (Krishna et al. 2001). Firms can have a “technological”
size related to their industry, and this may impact their growth or their need for external

financing (Beck et al. 2008).

19Tn Appendix B Table B.3 we present regression estimates at the firm level by testing whether TL-
TRO*Post impacts on firm investment and asset growth. We find that TLTRO uptakes are associated with
lower firm investment across all firms and especially smaller ones, but they do not impact on asset growth.
Additionally, we present estimates of our main findings by including Region*Year FE together with province
FE. The results are still consistent (Appendix B Table B.4).
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In this section we build on these works and test whether firms that are smaller or bigger
than their “technological” industry size grew less in terms of investment, total assets or
population after the TLTRO shock in the province where they are domiciled. Therefore we
conduct this analysis at the firm-level. First, we identify all micro, small and medium-large
firms for each pair of province-industry before the TLTRO auctions (years 2011-2013). For
each of the three groups (micro, small, and medium-large) we calculate different indicators
such as employment growth, sales growth, and value added growth. Second, we build three
dummies (Micro, Small, and Medium-Large) which take value of one if firm X performed
better than the median value for each of these three indicators based on its size and industry.
Last, we interact these dummies with TLTRO*Post. Our goal is to assess whether firms
that were already growing less than their “peers” in each province-industry before the
TLTRO shock are adversely impacted afterwards.

Surprisingly, we find that better performing micro and small firms in the pre-TLTRO period
grow less post-TLTRO in terms of Capex and asset growth. The results are confirmed for
each proxy of firm performance such as employment (Columns 1 and 2), sales (Columns 3
and 4) and valued added growth (Columns 5 and 6). The coefficients TLTRO *Post*Micro
and TLTRO*Post*Small are negative, bigger than TLTRO*Post and the sum of 82 + (3 is
negative and significant, similar to the sum of 83 4+ 84. Conversely, we do not observe any
significant impact of TLTROs on medium-large firms.

Taken together, the outcomes presented in the 3 panels suggest that TLTRO funds are
associated with reduced investment of high performing smaller firms, which should be
the ones that are supposed to generate economic development and growth. At the same
time, distressed (smaller) borrowers saw their investment rate increase, but this did not
translate in better performance for them, which suggests that funds were either used to

repay pre-existing debt or that they were invested in assets generating low returns.
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5.3 External Financial Dependence

A well-functioning and developed financial industry may help firms that are dependent
on external funds to receive credit at more affordable terms, and permit these companies
to grow faster during normal periods (Rajan & Zingales 1998). However, firms that are
dependent on external finance seem to suffer more during financial crises (Kroszner et al.
2007, Dell’Ariccia et al. 2008). In contrast, other authors argue that in bank-based economies
such as Italy, firms establish close relationships with banks, which may reduce the sensitivity
of their bank debt to monetary shocks (De Haan & Sterken 2006). In line with these
considerations, we test whether average corporate investment, asset growth, and the growth
rate of number of firms in each province, behave differently in the presence of low or high
levels of external financial dependence (EFD).

We calculate firm EFD as the difference between capital expenditures and operating cash
flow expressed as a fraction of capital expenditures (Rajan & Zingales 1998, Laeven &
Valencia 2013, Hsu et al. 2014).2° Then, we estimate a panel regression equation using as
dependent variables Firm Investment (for micro, small, medium-large firms), firms’ asset
growth (Asset Growth, for all, micro, small and medium-large firms), firm population growth
(for all, micro and other firms).

The results are reported in Table 6. Notably from columns 1 and 2, the sum of the
coefficients B3 + B4 is statistically significant and greater than §s , suggesting that provinces
where micro and small firms had a high level of EFD, reacted more negatively than those

with low EFD to TLTRO liquidity injections in terms of firm investment. We do not find

20Bach province EFD is then calculated as the median of all firms’ EFD that are domiciled in that area
in the pre-TLTRO years (2011-2013). We also compute the national EFD median value for the same period
as our benchmark. Then, we calculate the EFD dummy taking value one if a province EFD is higher than
the national median and zero otherwise. For the sake of comparison with previous research such as Rajan &
Zingales (1998) or Hsu et al. (2014), we present in Appendix B.5 our EFD scores for each SIC code. They
are in line with Hsu et al. (2014) inasmuch we find EDF values above one and positive for all industries.
There are differences with Rajan & Zingales (1998) which could be due to the fact that they calculate EDF
scores only for US listed firms, or for a different time span (1980-1990)
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any statistical evidence for medium-large firm investment rates. When we look at Asset
Growth, we find the interaction term TLTRO*Post (f3) is negative and significant for micro
and small firms (columns 5 and 6), but the TLTRO*Post*EFD is positive and insignificant.
The sum of the coefficients B3 + 54 is statistically significant for micro firms’ asset growth
(at the 10% level) and for small firms asset growth (at the 5% level). In this case, the sum
of coefficients, B3 + (4, is less then B3, suggesting that in terms of firm growth rates, the
impact of TLTRO is negative for firms with high EFD but less negative than for low EFD
firms.

Furthermore, when we consider Firm Population growth, we do not find any differential
effect of TLTRO conditional on EFD (column 8). Finally, in column 9 (10) we find that
the interaction term TLTRO*Post (f3) is negative (positive) and significant for the growth
rate of micro (other) firms, but the TLTRO*Post*EFD is positive (negative) and slightly
significant (insignificant). The sum of the coefficients 55 + (34 is statistically significant for
the growth rate of micro and other firms. In this case, the sum of coefficients, 83 + (4,
is less then (s, suggesting that in terms of micro (other) firm growth rates, the impact
of TLTRO is negative (positive) for micro (other) firms with high EFD but less negative
(positive) than for low EFD micro (other) firms.

To sum-up, our findings support the view that provinces populated by micro and small
firms with a high level of EFD, reacted more negatively than those with low EFD rates
in terms of corporate investment. In contrast we do not find any difference when we look
at medium-large firm investment. When we look at Asset Growth and Firm Population

growth we do not find any substantial differential effect of TLTROs conditional on EFD.

[Table 6 here]
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6 Robustness Tests on Banking Structure

6.1 Controlling for bank selection bias

The decision of a bank to uptake TLTRO funds may not be exogenous and could depend
on the pre-treatment performance and asset quality of each bank. To address a potential
selection bias introduced by the decision of each institution to uptake TLTROs, we use
Heckman’s (1972) 2-step procedure. In the first step, we estimate a probit model where we
regress the T'LT RO dummy on all control variables from our main specification and the
variables utilized in equation 1 (namely, Debt to total assets, Loans to total assets, NPL
ratio, Capital adequacy, ROA, Z-Score and Size). In the second stage, where we use local
economic conditions as dependent variables, we include the inverse Mills ratio estimated
from the first stage, weighted by the banks’ branches market share in the province. The
second-stage results are reported in columns 1-3 of Panel A in Table 7. The coefficients of
the inverse Mills ratio are not significant at the 5% level, suggesting that sample selection
bias is not an issue. The results of the 2-step estimation model suggest that TLTRO is
associated with a statistically and economically significant deterioration in local economic
conditions. We observe a decrease in firm investment of 1.16% and a decrease of 0.962 euro
in per capita GDP in the post-TLTRO period which is similar magnitude to that previously

described in section 4.

6.2 Excluding cooperative banks

A large part of our bank sample is made up by cooperative banks. Since 2016, these
institutions are required by law to pool together as a holding company or change their
status to a joint stock company. To date, the majority of cooperative banks in Italy are part

of three different holding companies, namely, [CCREA Group, Cassa Centrale Group and

25



the Raiffeisen group. Cooperative banks did not participate singularly in TLTRO auctions
but rather, through their group holding companies. In the previous regressions, we allocated
TLTROs to each of them based on the equity participation in the respective holding (since
TLTRO take-up is not detailed in individual co-op bank financial statements).?! In order
to check if our results are driven by cooperative banks, we re-run our baseline regressions
excluding cooperative banks (Panel B in Table 7). We find that the DID coefficients are
statistically and economically significant and similar to previous results. Thus, it appears

that our findings are not influenced by the cooperative bank sector.

[Table 7 here]

6.3 Controlling for banking industry conditions

Next, we investigate whether our baseline results are affected by banking industry
conditions in different provinces. Specifically, we aim to look at the impact of TLTROs on
local economic conditions in provinces with a high number of branches of banks that are
a) large (in terms of total assets), b) highly profitable (in terms of ROA), and ¢) highly
capitalized (in terms of equity to total assets). To consider these characteristics, we calculate
three dummies equal to 1 for all the provinces where there are more branches of banks for
which these factors are above median values, and zero otherwise. Finally, we re-estimate
the main regressions adding these indicators as additional control variables (Panel C in
Table 7). We find that the DID coefficients are statistically and economically significant and
similar to previous results. Thus, it appears that provinces’ banking industry conditions do

not influence our previous findings.

21As an example, if Coop A owns 10% of the holding’s ordinary shares, we assume that 10% of the
TLTRO funds taken up by the holding, has been allocated to Coop A.
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6.4 Potential endogeneity of bank branch locations

Another potential endogeneity issue in our estimates could be due to the weights which
are calculated on each bank’s number of branches in a certain province relative to all bank
branches in that area. It is plausible that banks decide to open more branches in highly
prosperous geographic areas (in terms of per capita GDP or number of firms). We therefore
conduct an instrumental variable (IV) analysis to isolate the causal impact of TLTRO on
local economic conditions. Because the basis of the weight is built on banks’ branches share
in the province, we need instruments to predict banks’ branches share which are orthogonal
to province growth.

First, we employ a system GMM model like in Arellano & Bond (1991); Arellano & Bover
(1995); Blundell & Bond (1998); Roodman (2009) and follow a 2-step approach. For the
first stage, we use a bank-level GMM-SYS model. We regress the bank province share on
its lag, the lag of the natural logarithm of per capita GDP, the lag of the per capita GDP
growth (considered as an endogenous variables), time fixed effects, and all bank controls
(considered as exogenous variables) from the main regression model. We then aggregate the
banks’ province share obtained from the first stage, and we replace the T'LT RO term from
equation (1) with the interaction of TLT RO with the fitted bank province share estimated
in step 1. Also, we replace the DID term TLTRO*Post with the interaction of the new
TLT RO weighted with the Post dummy.

The regressions are reported in Panel D in Table 7. We show the final-stage results, with
column 1 for per capita GDP (GDP Percapita), column 2 for unemployment (Unr) and
column 3 for Firm Investment. The final-stage estimates indicate that the main results
continue to hold. There is a statistically and economically significant deterioration for
Firm Investment, while for per capita GDP (GDP Percapita) the result is statistically

significant but economically negligible. We find that on average, over the post-TLTRO
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period, TLTROs generated a decrease in Firm Investment of 1.5%. Based on the two-step
estimates, we again conclude that extending target liquidity provision to banks via TLTRO

did not improve local Italian economic development.

7 Other robustness tests on the TLTROs

7.1 Geographic areas

We next investigate if the impact of TLTRO on local economic development is different
across the three major Italian geographic areas (North, Central Italy and South).?? The
results are reported in columns 1-3 of Panel A in Table 8. All models include province and
time fixed effects and all controls as in our main specification. The evidence suggests that
TLTROs did not generate the expected positive impact on local economic development, but
rather they impact negatively on firm investment across Northern and Central provinces,

and on GDP per capita and the unemployment rate for the Central and Southern provinces.

7.2 Dynamic effects

In the following, we examine the dynamic relationship between TLTRO and local
economic development. In columns 1-3 of Panel B in Table 8, we replace the DID term
TLTRO*Post from equation 1 with the interaction of T'LT RO with year dummies for each
of the years after the TLTRO launch (2014 to 2018) to evaluate the timing of TLTRO
effects on economic conditions. We find a decrease in per capita GDP (GDP Percapita)
from 2015 to 2017 albeit weakly statistically significant at the 10% level. Also, there is

a decrease in Firm Investment immediately after the TLTRO launch, and constant over

*2For the definition of these macro-areas we merged the provinces of Northeast (ITH) and North-west
(ITC) for the North, southern provinces (ITF) and islands (ITG) for the South, and central provinces (ITI)
for Central Italy. https://ec.europa.eu/eurostat/documents/345175/7451602/2021-NUTS-1-map.pdf.
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the post-TLTRO period. The adverse effect on unemployment (Unr) takes more time to

become significant (only in 2017 and 2018).

7.3 Using TLTRO margins instead of a dummy

In all models we have used a dummy for indicating banks that borrowed TLTRO funds.
In this subsection we substitute this with the extensive margin that each bank effectively
took-up divided by total assets. The results are presented in Panel C of Table 8.2% It can
be observed that the triple DID TLRO Margin*Post negatively impacts on GDP per capita,

and positively on unemployment rate, which is consistent with previous results.

7.4 Controlling for the interbank money market

The interbank money market plays a key role in balancing daily liquidity fluctuations of
participant institutions and is an important source of liquidity for them. In this subsection
we test whether our TLTRO dummy presents any confounding effects with the interbank
market. We include the ratio of borrowed funds from other institutions divided by total
assets for each bank and then average it at the province level following the procedure
applied previously with the other control variables. The results are presented in Panel
D of Table 8. It can be observed that the triple interaction is still consistent in sign and
significance with previous estimates, whereas the Interbank Money Market variable remains

insignificant across all specifications.

7.5 Placebo test

Finally, we revisit the parallel trends assumption using placebo tests. The intuition

behind the placebo test is that the main results can only be observed when the TLTRO shock

Z3We have to remove co-op banks since they participated in TLTRO auctions through their holdings, and
not individually.
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is in force but cannot be observed at any previous point in time and space. First, we assign
banks to a randomized placebo treatment (TLTRO Placebo). This step indirectly allocates
the TLTRO randomly across the provinces. We replace the TLTRO term from the baseline
model with the interaction of TLTRO Placebo with each bank’s province branch share.
Second, we randomly assign the temporal treatment during the pre-treatment period (Post
Placebo). Third, we interact the placebo treatment (TLTRO Placebo) and the temporal
placebo pre-treatment period (TLTRO Placebo*Post Placebo). These random placebo
treatments do not change the economic condition across provinces, and the interactions
with the placebo treatment remain insignificant (Panel E of Table 8). This test mitigates

concerns about anticipation effects.

[Table 8 here]

8 Concluding Remarks

In this study we use a difference-in-differences approach to shed light on the impact of
one of the most important programs launched by the ECB after the sovereign debt crisis,
namely the Targeted Longer Term Refinancing Operations or TLTROs. This unconventional
monetary policy was aimed at improving credit conditions to the private sector and ultimately
to lead to greater economic development in the Eurozone. We choose as a natural laboratory
the Italian case since Italian banks were the most active in borrowing TLTRO funds. We
adopt a novel approach linking TLTRO funds to bank branch market share in each province.
Did TLTROs improve economic conditions by increasing credit availability to the private
sector? The answer to this question according to the results of this study is negative. Overall,
TLTROs did not generate beneficial effects in terms of economic development across Italian

provinces. In fact, our results suggest that the average firm investment rate fell, driven by
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small and micro firms who decided to forego profitable investment opportunities, and saw
their assets shrink. This had a negative impact on per capita GDP and unemployment
rates at the provincial level. We also highlight that TLTRO were associated with worsened
economic conditions for those firms which were already performing well in the pre-TLTRO
period. At the same time, distressed (zombie) borrowers saw their investment increase, but
their post-TLTRO performance did not improve, indicating that funds were not allocated
to high net present value projects.

The results hold after controlling for self-selection bias, different banking models, endogeneity
of bank branch location, and banking industry conditions. When we look at the geographic
segmentation of the provinces, it seems that the most negative outcomes of TLTROs are
observed in the (generally poorer) Central and Southern regions, although the effect is not
beneficial even for Northern provinces. Taken together, our estimates suggest that TLTROs
did not spur economic development through the lending channel across Italy, which certainly
is not what was expected from this program.

Our findings contribute to a lively policy debate. They are among the first of their kind re-
garding the consequences of this program. TLTROs have helped improve funding conditions
for Italian credit institutions, but this does not automatically lead to credit extension to high
quality businesses that drive economic development. One policy recommendation is that
the ECB should require recipients of TLTROs to detail the nature of TLTRO bank lending
so a more detailed analysis of the way in which these funds feed into local economies can be
evaluated. In addition, the ECB, or country regulators, should require that TLTRO funds
flow to specific localities and/or types of firms that increase the possibility of advancing

regional/local economic development.
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Table 1: Variable Definitions and Summary Statistics for the Full Sample (2011-2018).
Table 1 reports the summary statistics of the variables for the full sample. All variables are expressed
in real terms. For control variables, we show the summary statistics after weighting them with the
proportion of banks’ branches in the province (superscript a) and without any weight (superscript b).
Sources: yearly bank-specific and firm-specific data, are respectively from Bureau Van Dijk Orbis
Bank Focus and Amadeus. Yearly local data at the province level are from Eurostat (NUTS3).

Variables Definition Mean___ Median__Std. Dev. P2% P75
GDP Percapita The natural logarithm of GDP per capita by province. 10086 10119 0.277 0820 10299
Unemployment Total unemployment rate by province. 0.117 0.097 0.057 0.073 0.155
- The firm investment by province.
Firm Ivestment It is proxied by the yearly capital expenditure over the total assets for all firms. 0:004 0.004 0.007 0.001 0.008
Micro Firm Investment The micro firm investment by province. 0.011 0.008 0.020 0.001 0.020
These are firms with less than ten persons employed.
Small Firm Investment The small firm fnvestment by province ) 0.006 0.006 0.012 0.001 0.010
These are firms where employed persons are between ten and fifty.
Medium-Large Firm Investment L1¢ Medium-large firm investment by province. 0.003 0.003 0015 0002 0.009
These are firms with more than fifty persons employed
The firms’ asset growth by province.
et Growth It s proxied by the yearly logarithmic growth between oon oon 0057 0020 0063
the total assets of firms at time ¢ minus
the total assets of firms at time ¢-1
Micro Asset Growth The micro firms’ asset growth by province. 0044 -0.046 0.476 ~0.266 0.170
These are firms with less than ten persons employed.
. o The small firms’ asset growth by province. , ’
Small Asset Growth These are firms where employed persons are between ten and fifty. 0111 0.063 0168 0.030 011
Medium-Large Asset Growth  L1¢ medium-large asset growth by province 0.009 0.028 0.184 -0.021 0.067
These are firms with more than fifty persons employed.
The net business population growth by province.
It is proxied by the yearly logarithmic growth betwees
Firms Population Growth tis proxied by the yearly logarithmic growth between -0.005 -0.005 0.012 -0.012 0.001
the populations of active enterprises at time ¢ minus
the population of active enterprises at time ¢-1.
Micro Firms Population Growth L1 "¢t business population growth for micro firms by province. -0.010 -0.010 0.025 -0.029 0.008
These are firms with less than ten persons employed.
) ) The net business population growth for other than micro firms by province. . " "
Other Firms Population Growth P 20001 -0.006  0.048  -0.033  0.033
These are firms with more than ten persons employed.
The weighted proportion of TLTROs banks receiving TLTROS in the local markets.
TLTRO® It is the product of the TLTROS recipient dumnmy, which is 1 if a bank borrows 0.040 0.035 0.023 0.025 0.048
TLTRO, and 0 otherwise, with the bank’s branches weight in the local market.
Post An indicator equal to 1 in 2014-2018, and 0 in 2011-2013. 0.558 1.000 0.497 0.000 1.000

The weighted proportion of the Lerner index in the local markets.
It is a proxy of bank market competition. 0.014¢ 0.012 0.010°
Similar to Anginer et al. (2014).
Lerner index at the province level”

Lerner index” 0.008" 0.017%

0.224° 0.232 0.045" 0.199° 0.254°

The weighted proportion of the bank non-performing loans over gross loans in the local

NPL Ratio® ; : - . 0.010° 0.008" 0.007" 0.006" 0.012°
markets. A higher proportion of nonperforming indicates lowes t quality.
NPL Ratio at the province” 0.140" 0.134% 0.046" 0.099" 0.173"
: The weighted proportion of the bank capitalization ratio in the local markets.
apital® « 50 004° 004° 0030 006"
Capita Capitalization ratio is defined as equity capital divided by total assets. 0.005 0-00 0.00 0.003 0006
Capital at the province level” 0.083" 0.081° 0.011° 0.076 0.086"
The weighted proportion of the bank ROA in the local markets. Return on assets (ROA)
ROA® is measured as the ratio of the annualized net income to total assets. 20.016"  -0.010°  0.038°  -0.033"  0.005"
ROA is shown in percentage terms
ROA at the province level® -0.200" -0.100" 0.300" -0.400" 0.100"
e The weighted proportion of bank liquid assets in the local markets. " - . N v
Liquidity Liquidity is defined as cash divided by bank total deposits 0.002 0-002 0.002 0.001 0003
Liquidity at the province level® 0.033" 0.027" 0.018" 0.021° 0.037"

The weighted proportion of the bank Z_score in the local markets.

Z.score is defined as (Roa-+equity/total assets)/sd(ROA). 204899

Z_Score” 154.351*  190.968*  105.491*  236.072"

ZScore at the province level® 3960.655"  3810.928" 1295.955" 3143.666" 4557.944"

The weighted proportion of bank size in the local markets.

Sized L073% 9178 6419 6738 1.249°
Size Bank size is the log value of total assets. 073 0917 0.6 0.673
ze at the province level” 16.419 16.384" 0.716 15.946 16.887"
Log N. Banks The logarithm of the total number of banks in the province. 3.065 3.091 0.494 2.833 3.401
The weighted proportion of banks’ branches concentration,
) measured by the total branches of a bank in the province
Bank province shares .062 053 .0: .04 1
ank province shares over the total number of branches in the province. 0.06: 0:053 0.037 0.010 0.07
Higher values show higher market concentration.
: - The weighted proportion of the firm profit or loss in the local markets. B W " " "
Firms Profit Firms Profit is defined as profit or loss/firm total assets. 0.001 0-001 0.005 0.000 0-002
Firms Profit at the province level” 00200 0.020° 0051 0008 0.033"
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Table 2: Liquidity injection from the ECB’s Target Longer-Term Refinancing Operations
(TLTRO-I and TLTRO-II).

Table 2 presents data on the liquidity injection that Italian banks obtained from the four-year TLTROs
(TLTRO-I and TLTRO-II) initiated by the ECB. We show summary statistics (mean) of the total amount
that banks received through TLTRO-I and TLTRO-II divided by the total assets; ROA; Capital; Liquidity;
and Z_Score. We split our full sample differentiating by bank size. For the definition of bank size, we follow
the description of Bank of Italy (https://www.bancaditalia.it/footer/glossario/index.html?letter=Db).

Small-Banks
TLTRO-Uptake TLTRO-No-Uptake t-test (t)

N. Banks 349 160
TLTRO_TA 12.87%

ROA 0.09% -0.02% -1.75*
Capital 9.68% 12.58% 11.68%**
Z-Score 68.51 52.88 -4 4% ¥

Liquidity 1.36% 1.88% 3,845

Medium-Banks
TLTRO-Uptake TLTRO-No-Uptake t-test (t)

N. Banks 38 54
TLTRO_TA 16.89%

ROA -0.08% -0.04% 0.30
Capital 7.90% 7.86% -0.13
Z-Score 55.09 28.68 -5.28%**

Liquidity 5.50% 1.87% -9 80+

Large-Banks
TLTRO-Uptake TLTRO-No-Uptake t-test (t)

N. Banks 17 6
TLTRO_TA 17.39%

ROA -0.49% 0.26% 3.49%**
Capital 8.01% 6.58% -3.10%*
Z-Score 38.14 21.01 -2.85%*

Liquidity 4.00% 2.41% _9.29%*
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Table 3: Effects of TLTROs on Local Economic Conditions: Main Results.

Table 3 reports estimates from a difference-in-differences regression model where the impact of TLTRO on
local economic conditions is analyzed. The measure of local conditions are per capita GDP (GDP Percapita),
Unemployment (Unr), and Firm Investment (Firm Investment). TLTRO is the weighted proportion of
TLTRO banks in the local markets. Post is a dummy equal to 1 in 2014-2018, the period of TLTRO-I and
TLTRO-II programs, and 0 otherwise. In Panel A, we estimate the baseline model of equation 1. Panel B
replicates the tests from panel A but uses a propensity score matched sample on pre-TLTRO province GDP
per capita, and unemployment rate as described in Section 4, Equation 2. All models include province and
time fixed effects. The estimation period is 2011-2018. All variables are defined in Table 1. * ** and ***
indicate significance at the 10%, 5%, and 1% level, respectively.

Panel A Panel B
(1) (2) (3) (4) (5) (6)
GDP Unr Firm GDP Firm
Percapita Investment  Percapita Investment
TLTRO 0.359 -0.034 -0.022 0.229 0.156 0.003
(1.558) (-0.181) (-0.330) (1.030) (0.788) (0.042)
TLTRO*Post  -0.360** 0.253 -0.073* -0.310%* 0.181 -0.095%*
(-2.043) (1.633) (-1.777) (-1.695) (0.984) (-2.225)
Lerner -0.159 -0.250 -0.136%* -0.357 -0.322 -0.143
(-0.499) (-1.023) (-1.956) (-1.104)  (-1.064) (-1.409)
NPL Ratio -1.600* 0.328 -0.038 -1.667 0.015 -0.148
(-1.668) (0.391) (-0.198) (-1.480) (0.014) (-0.531)
Capital -0.839 2.738%* -0.128 -0.076 3.226%* 0.298
(-0.389) (1.785) (-0.240) (-0.029) (2.031) (0.422)
ROA 0.201 1.085 3.840** -0.083 -0.387 3.159%*
(0.035) (0.225) (2.487) (-0.014)  (-0.080) (1.810)
Liquidity -4.677F* 0.159 0.341 -4.291%* 0.614 0.774
(-2.375) (0.204) (1.011) (-2.408) (0.644) (1.502)
Z._Score -0.000* 0.000 -0.000%** -0.000 0.000 -0.000%**
(-1.697) (1.632) (-3.468) (-1.137) (1.231) (-3.260)
Size 0.024 -0.027** 0.006 0.030%* -0.028* 0.000
(1.350) (-2.077) (1.206) (1.725) (-1.694) (0.025)
Log N. Banks 0.008 -0.002 -0.002 0.007 -0.000 -0.002
(0.517) (-0.144) (-0.617) (0.495) (-0.006) (-0.449)
HHI Index -0.014 -0.034 -0.012 -0.048 -0.028 -0.001
(-0.333) (-1.301) (-0.976) (-1.100)  (-1.057) (-0.094)
Constant 10.066%**  (0.134%** 0.015 10.100%**  0.124** 0.013
(8.275) (3.326) (1.014) (9.528) (2.529) (0.922)
Observations 770 872 848 680 680 659
R-squared 0.994 0.932 0.414 0.994 0.943 0.434
Province FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Table 4: Effects of TLTROs on Local Economic Conditions: Controlling for Zombie firms -
Firm level Results.

Table 4 reports difference-in-differences (DID) regression estimates for the impact of TLTRO on Firm
Investment (1), Asset Growth (2), return on assets (ROA) (3), growth of cash holdings (% Cash) (4), and
on outstanding debt to banks over total assets (Due to Banks). For the definition of zombie firms we
follow Caballero et al. (2008), Giannetti & Simonov (2013), Acharya et al. (2019). TLTRO is the weighted
proportion of TLTRO banks in the local markets. Post is a dummy equal to 1 in 2014-2018, and 0 otherwise.
All models include firm, province and time fixed effects. All regressions comprise the control variables
included in Table 3. The estimation results are for 2011-2018. *  ** and *** indicate significance at the

10%, 5%, and 1% levels, respectively.

® @) @) @ )
Firm Investment Asset Growth ROA % Cash  Due to Banks
TLTRO 0.006 -0.035 -0.026* 0.142 -0.028
(0.450) (-0.402) (-1.870)  (0.266) (-1.446)
TLTRO*Post (S2) -0.075*** -0.237*** -0.058*** 0.639 -0.005
(-3.378) (-3.071) (-2.683)  (1.414) (-0.160)
Zombie 0.003*** 0.034*** 0.003***  0.071%** -0.011%**
(5.241) (18.320) (4.128)  (4.876) (-14.922)
TLTRO*Post*Zombie (84) 0.044*** 0.005 0.016 -2.306%** 0.200***
(2.667) (0.090) (0.596)  (-6.999) (7.344)
Observations 374,839 342,650 388,540 313,148 261,085
R-squared 0.185 0.333 0.421 0.063 0.754
Controls YES YES YES YES YES
Firm FE YES YES YES YES YES
Year FE YES YES YES YES YES
Province FE YES YES YES YES YES
B2+ Ba -0.031 -0.233*** -0.042 -1.667*** 0.195%**
t-stat -1.588 -2.757 -1.441 -3.482 4.808
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a1

Table 5:

Table 5 Panel A, reports difference-in-differences (DID) regression estimates for the impact of TLTRO on Firm Investment, Asset Growth,
Firm population growth across different size groups. In Panel B, we test the impact of zombie lending on firm investment, asset growth,
growth of cash holdings, debt to banks and ROA across different size groups. In Panel C we test the impact of zombie lending on firm
investment and asset growth controlling for pre-TLTRO performance across different size groups adjusted by their industry average

dimensions. All regressions comprise the control variables included in Table 3. The estimation results are for 2011-2018. * ** and ***
indicate significance at the 10%, 5%, and 1% levels, respectively.

Panel A Firm Investment Asset Growth Firm population growth
(1) (2) 3) (4) (5) (6) (7) (8)
Micro Small Medium-Large Micro Small  Medium-Large Micro Other (non micro)
TLTRO 0.340** 0.040 -0.159 3.783 0.991 -0.486 0.196 -0.665%*
(2.001) (0.782) (-1.401) (1.214) (1.172) (-0.367) (1.644) (-2.118)
TLTRO*Post -0.249%  -0.101%*** 0.022 -4.747F  -0.799** 1.066 -0.325%** 0.583%**
(-1.911)  (-3.198) (0.215) (-1.681)  (-2.295) (1.656) (-5.002) (2.869)
Observations 742 848 845 742 848 843 660 660
R-squared 0.256 0.506 0.261 0.373 0.763 0.300 0.787 0.735
Controls YES YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Panel B Firm Investment Asset Growth % Cash
(1) 2) 3) (4) (5) (6) (7) (®)
Micro Small Medium-Large Micro Small Medium-Large Micro Small
TLTRO 0.011 0.005 0.031 -0.112 -0.144 0.093 1.234 0.487
(0.197) (0.264) (1.344) (-0.292)  (-1.552) (0.375) (0.463) (0.719)
TLTRO*Post (52) -0.158  -0.072%* -0.055%* 0.312 -0.100 -0.388* 2.238 0.356
(-1.566)  (-2.453) (-1.978) (0.973) (-1.198) (-1.787) (1.031) (0.627)
Zombie 0.004*  0.003*** 0.002%** 0.053***  0.031%** 0.027%** 0.087 0.080%**
(1.938) (4.419) (2.890) (7.490) (15.498) (5.709) (1.426) (4.449)
TLTRO*Post*Zombie (84) 0.125* 0.049%* 0.022 -1.147%%* 0.031 -0.078 -4 T41¥** -2.305%**
(1.711) (2.173) (0.939) (-4.233) (0.523) (-0.559) (-2.596) (-5.753)
Observations 29,399 255,330 72,213 27,689 244,544 64,317 23,553 224,133
R-squared 0.336 0.211 0.285 0.501 0.369 0.321 0.164 0.078
Controls YES YES YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES YES
B2 + Ba -0.0321  -0.0229 -0.0335 -0.836**  -0.0693 -0.466** -2.503 -1.949%**
t-stat -0.311 -0.914 -1.093 -2.243 -0.746 -2.074 -1.117 -3.225




Sy

continued from Table 5

% Cash Due to Banks ROA
©) (10) 5 @) ) ) {5
Medium - Large Micro Small Medium - Large Micro Small Medium - Large
TLTRO -0.766 -0.100 -0.049* 0.065* -0.107%* -0.034 -0.004
(-0.664) (-1.175) (-1.722) (1.849) (-2.198) (-1.499) (-0.176)
TLTRO*Post (52) 1.012 -0.052 0.009 -0.093 -0.056 -0.022 -0.057
(0.943) (-0.295) (0.234) (-1.328) (-0.691) (-0.820) (-1.364)
Zombie 0.040 -0.010%** -0.013%** -0.005%** -0.000 0.004%** 0.001
(1.265) (-3.923) (-13.215) (-3.911) (-0.088) (4.370) (1.300)
TLTRO*Post*Zombie (84) -2.039%** 0.189 0.232%%* 0.123** -0.030 -0.050 0.056
(-2.608) (1.627) (6.391) (2.505) (:0.470) (-1.314) (1.443)
Observations 59,320 18,461 169,856 59,394 32,273 262,065 74,426
R-squared 0.089 0.798 0.779 0.773 0.591 0.454 0.468
Controls YES YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES
B+ Ba -1.027 0.137 0.241%** 0.030 -0.086 -0.072* -0.001
t-stat -0.958 0.801 4.707 0.425 -0.912 -1.856 -0.0319
Panel C Employment Sales Value added
M ® ® @ ®) ©
Firm Investment Asset Growth Firm Investment  Asset Growth  Firm Investment Asset Growth
TLTRO 0.060** -0.133% 0.058%* -0.097 0.067*%* -0.146%*
(2.385) (-1.915) (2.362) (-1.413) (2.753) (-2.297)
TLTRO*Post (B2) -0.056%* 0.077 -0.057%* 0.070 -0.078%** 0.088
(-2.523) (1.223) (-2.247) (1.122) (-3.085) (1.555)
TLTRO*Post*Micro (83) -0.084 -0.813%** -0.106 -1.742% %% -0.141 -1.400%**
(-0.825) (-2.608) (-1.136) (-4.508) (-1.437) (-4.567)
TLTRO*Post*Small (84) -0.077*** -0.436%** -0.073%** -0.602%** -0.034 -0.451%%*
(-2.660) (-7.150) (-2.770) (-9.262) (-1.272) (-7.614)
TLTRO*Post*Medium - Large (5) 0.025 -0.061 -0.000 -0.256** 0.017 -0.168
(0.925) (-0.610) (-0.003) (-2.153) (0.555) (-1.530)
Observations 321,436 323,638 338,074 340,914 328,794 330,281
R-squared 0.224 0.386 0.203 0.390 0.213 0.385
Controls YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Sector FE YES YES YES YES YES YES
Province FE YES YES YES YES YES YES
Bo + Bs -0.140 -0.736%* -0.162* 1LGTIR £0.219%* 13124
t-stat -1.367 -2.368 -1.734 -4.298 -2.202 -4.273
B2+ Ba -0.133%** -0.359%** -0.130%** -0.531%%* -0.112%+* -0.363%**
t-stat2 -3.977 -4.967 -5.021 -6.942 -4.274 -5.181
Ba + Bs -0.0309 0.0164 -0.0567* -0.186 -0.0606* -0.0794
t-stat3 -1.068 0.157 -1.802 -1.482 -1.982 -0.683
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Table 6: External Financial Dependence (EFD).

Table 6 shows additional tests for analyzing the impact of TLTRO on local economic conditions differentiated in provinces with a population
of firms with low rather than high EFD. EFD is the difference between capital expenditure and operating cash flow and expressed as a
fraction of capital expenditure. Columns 1 to 3 report difference-in-differences (DID) regression estimates for the impact of TLTRO on
Firm Investment, columns 4 to 7 for Asset Growth, and columns 8 to 10 for Firm Population Growth. TLTRO is the weighted proportion
of TLTRO banks in the local markets. Post is a dummy equal to 1 in 2014-2018, the period of TLTRO-I and TLTRO-II programs, and 0
otherwise. All models include province and time fixed effects. All regressions include the control variables as in Table 3 and defined in
Table 1. The estimation results are for 2011-2018. *, ** and *** indicate significance at the 10%, 5%, and 1% level, respectively.

Firm Investment (1-3) Asset Growth (4-7) Firm Population Growth (8-10)
(1) 2 ®3) 4) () (6) (M (®) (9) (10)
Micro Small Medium-Large Population = Micro Small ~ Medium-Large Population Micro Other (non micro)
TLTRO 0.356** 0.040 -0.165 -0.041 3.845 0.959 -0.516 -0.027 0.237** -0.676**
(2.070) (0.796) (-1.443) (-0.120) (1.223)  (1.139) (-0.391) (-0.348) (2.002) (-2.130)
TLTRO*Post (53) -0.193  -0.087*** 0.024 -0.071 -5.647*  -0.786** 1.332% -0.025 -0.358%** 0.684%+*
(-1.345) (-2.746) (0.193) (-0.342)  (-1.660) (-1.992) (1.933) (-0.500) (-4.551) (3.378)
TLTRO*Post*EFD (8;)  -0.131* -0.033* 0.005 0.040 1.581 0.035 -0.555 -0.043 0.100* -0.124
(-1.660) (-1.963) (0.063) (0.405) (0.838)  (0.145) (-1.177) (-1.078) (1.932) (-0.859)
EFD -0.001 0.000 0.001 -0.002 -0.037 0.006 0.016 0.001 -0.004%** -0.003
(-0.463) (0.793) (0.829) (-0.722)  (-0.727)  (0.579) (0.888) (0.759) (-2.138) (-0.760)
Observations 742 848 845 848 742 848 843 636 636 636
R-squared 0.091 0.381 0.080 0.158 0.347 0.757 0.249 0.445 0.780 0.721
Number of id 106 106 106 106 106 106 106 106 106 106
Controls YES YES YES YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
B3 + B4 -0.324%F% -0.120%** 0.0291 -0.0309 -4.067*  -0.751%* 0.778 -0.0684  -0.258%** 0.560%**
t-stat -2.700 -3.249 0.370 -0.152 -1.635 -2.208 1.183 -1.466 -3.938 2.932

p-val 0.008 0.001 0.712 0.879 0.100 0.029 0.240 0.146 0.000 0.004




Table 7: Robustness checks - Banking Structure.

Table 7 shows difference-in-differences regression estimates for analysing the impact of TLTRO on local
economic conditions using Heckman selection model (Panel A), excluding cooperative banks from the sample
(Panel B), controlling for province banking industry conditions (Panel C), and for the potential endogeneity
of bank branches (Panel D). All models include province and time fixed effects. All regressions include the
control variables as in Table 3 and defined in Table 1. The sample period is 2011-2018. All variables are

defined in Table 1. *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Panel A Panel B
M) @) ) M) @) )
GDP Unr Firm GDP Firm
Percapita Investment Percapita Investment
TLTRO 0.278 -0.085 -0.021 0.607** -0.152 0.046
(1.279) (-0.474) (-0.336) (2.482) (-0.782) (0.912)
TLTRO*Post -0.317* 0.281* -0.073* -0.483*%*  (0.330** -0.039
(-1.797) (1.858) (-1.665) (-2.614) (2.369) (-0.936)
Inverse Mills Ratio -0.129 -0.092 0.002
(-1.263)  (-1.639) (0.056)
Observations 770 872 848 770 872 848
R-squared 0.994 0.932 0.414 0.994 0.933 0.398
Controls YES YES YES YES YES YES
Province FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Panel C Panel D
1) @) ® M) @) )
GDP Unr Firm GDP Unr Firm
Percapita Investment Percapita Investment
TLTRO 0.401°%* -0.034 -0.009 0.354 -0.001 0.088
(1.695) (-0.173) (-0.131) (1.528) (-0.005) (1.269)
TLTRO*Post -0.338* 0.251 -0.075* -0.430%* 0.302* -0.094*
(-1.930) (1.618) (-1.772) (-2.008) (1.696) (-1.954)
Observations 770 872 848 660 656 636
R-squared 0.994 0.932 0.415 0.995 0.947 0.543
Controls YES YES YES YES YES YES
Province FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Table 8: Other robustness checks on the TLTROs.
Table 8 shows difference-in-differences regression estimates for analyzing the impact of TLTRO on local
economic conditions differentiating for Italian geographic areas (Panel A), for the dynamic impact of TLTRO
on local economic conditions (Panel B), controlling for TLTRO Margin (Panel C), controlling for the
Interbank Money Market(Panel D), and Placebo tests (Panel E). All models include province and time fixed
effects. All regressions include the control variables as in Table 3 and defined in Table 1. The sample period
is 2011-2018. All variables are defined in Table 1. *, ** and *** indicate significance at the 10%, 5%, and

1% levels, respectively.

Panel A Panel B Panel C
M) @) @) 1) @ @) 0) @ ®
GDP Unr Firm GDP Unr Firm GDP Unr Firm
Percapita Investment Percapita Investment Percapita Investment
TLTRO 0.492%* -0.118 -0.017 0.368 -0.033 0.047 1.792%**  -0.590* 0.075
(2.103) (-0.684) (-0.251) (1.582) (-0.176) (0.946) (2.953)  (-1.960) (0.609)
TLTRO*Post -1.516%%  0.724* -0.058
(-2.168)  (1.843) (-0.604)
TLTRO*Post*y2014 -0.282 0.196 -0.102%*
(-1.241) (1.294) (-2.420)
TLTRO*Post*y2015 -0.363* 0.174 -0.159%*
(-1.698) (0.680) (-2.589)
TLTRO*Post*y2016 -0.394* 0.202 -0.157%%*
(-1.775) (0.994) (-2.820)
TLTRO*Post*y2017 -0.406** 0.329% -0.102%*
(-2.050) (1.737) (-2.603)
TLTRO*Post*y2018 0.285* -0.079%*
(1.884) (-2.296)
TLTRO*Post*North -0.103 0.017 -0.068**
(-0.636) (0.134) (-2.071)
TLTRO*Post*Central -0.287* 0.122% -0.048%*
(-1.827) (1.663) (-2.120)
TLTRO*Post*South -0.195%%*%  (.135%** -0.025
(-3.493) (2.766) (-1.595)
Observations 770 872 848 770 872 848 770 872 848
R-squared 0.994 0.936 0.415 0.994 0.932 0.509 0.994 0.931 0.407
Controls YES YES YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES
Panel D Panel E
1) @) (3) 1) @) (3)
GDP Unr Firm GDP Unr Firm
Percapita Investment Percapita Investment
TLTRO 0.350 -0.040 -0.019
(1.578) (-0.208) (-0.284)
TLTRO*Post -0.358%* 0.254 -0.073*
(-2.041) (1.642) (-1.769)
Interbank Money Market 0.059 0.060 -0.094
(0.236) (0.411) (-1.439)
TLTRO Placebo 0.0390 -0.0457 0.0667
(0.2994)  (-0.3278) (1.3182)
TLTRO Placebo*Post Placebo -0.0321 0.0725 -0.0256
(-0.2488)  (0.5839) (-0.4349)
Observations 770 872 848 770 872 848
R-squared 0.994 0.932 0.417 0.994 0.930 0.411
Controls YES YES YES YES YES YES
Province FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Figure 1: Euro area banks’” TLTRO II borrowing. Source: Bloomberg
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Figure 2: Weighted Proportion of TLTRO uptake by Province.

Figure 2 presents the geographical distribution of the TLTRO uptakes across the 110 Italian
provinces. We show the distribution in terms of the weighted proportion of bank TLTRO
uptakes for each province based on their number of branches relative to all branches in
that province. The distribution is based on the mean value over the period 2014-2017. The
figure presents six categories that were obtained based on boxplot methodology, with darker
colours representing more TLTRO borrowings.
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Figure 3: Per capita GDP (GDP percapita) by Province.

Figure 3 presents the geographical distribution of the per capita GDP across the Italian
110 provinces. The distribution is based on the mean value of per capita GDP over the
period 2014-2017. The figure presents six categories that were obtained based on boxplot
methodology, with darker colours representing a high level of per capita GDP.
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Figure 4: GDP per capita, Unemployment and Firm Investment.

This figure shows the average of GDP percapita, Unemployment rate (Unr), and Firm
Investment among treated provinces (blue line) and non-treated provinces (red line) from
2011 to 2014. In the pre-treatment period, correlation among the treatment and control
group is: 0.72 for GDP percapita, 0.99 for Unr and 0.96 for Firm Investment, indicating
that the parallel trend assumption holds.

Parallel Trend - Province Level
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Figure 5: Lending of Treated and Non-Treated Banks.

This figure shows the average of Loan among treated banks (blue line) and non-treated
banks (red line) from 2011 to 2014. In the pre-treatment period, the correlation among the
treatment and control groups is 0.98, indicating that the parallel trend assumption holds.
Notes: Loan is the ratio of total non bank-loans to total assets.
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INTERNET APPENDIX

Does unconventional monetary policy boost local economic
development? The case of TLTROs and Italy.
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A Information on how data on TLTRO uptakes was retrieved

The TLTRO uptakes are publicly available on each bank’s financial reports. Our
identification strategy works as follows. To identify banks that uptake TLTRO in Italy, we
start from the list of commercial, cooperative and savings banks in Orbis which were active
during TLTRO waves (2014-2017). We obtain a list of 644 banks. Then, we download from
each bank’s website the relative financial reports for the years 2014 to 2017. Third, we
read all the financial statements for each bank (about 2,600 reports), especially the Net
interbank position and liquidity risk section. Finally, we identify 379 Italian banks that
borrowed TLTRO funds from the ECB. To be more precise, we show below three different
snapshots from the annual reports of three banking institutions, where it is possible to
observe the amount of TLTRO funds borrowed by each one of them. We opted for a large
bank (Intesa San Paolo)?*, a medium bank (Volksbank - Banca Popolare dell’Alto Adige
SpA)?5, and a small one (Banca Sistema SpA).?6 Cooperative banks are an exception. As
we mention in the robustness text section, they did not participate singularly in TLTRO
auctions but rather through their group holding companies. So, we allocated TLTROs to
each of them based on the equity participation in the respective holding. Nevertheless,
we re-run our baseline model excluding cooperative banks from the sample, and our main

results are reiterated.

2ink for Intesa San Paolo, https://group.intesasanpaolo.com/content/dam/portalgroup/repository-
documenti/investor-relations/bilanci-relazioni-en/2017/CNT-05-00000004FCE48 /CNT-05-
000000050134 A.pdf

#ink for Volksbank (Banca Popolare dell’Alto Adige SpA) https://www.volksbank.it/documents/20147,/294152/Bilancio_-
esercizio_2017.pdf/al77aadc-7081-091e-e4fa-5781e5{bf9a8

#6link for Banca Sistema SpA https://bancasistema.it/pdf/bilanci/2017/it/BancaSistema_Bilancio_-
Consolidato_20171231.pdf
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Example Big Bank: Banca Intesa San Paolo

Main risks and uncertainties

The macroeconomic scenario and the high volatility of the financial markets require constant monitoring of the factors that
make it possible to pursue sustainable profitability: high liquidity, funding capacity, low leverage, adequate capital base, and
prudent asset valuations.

Group liquidity remains high: as at 31 December 2017, both the regulatory indicators (Liquidity Coverage Ratio - LCR and Net
Stable Funding Ratio -NSFR), also adopted as internal liquidity risk measurement metrics, were well above fully phased-in
requirements established by Regulation 575/2013 and Directive 2013/36/EU. At the end of December, the eligible liquidity
reserves for the Central Banks - including the components relating to the Aggregate Set of Banca Popolare Vicenza and
Veneto Banca — came to 171 billion euro (150 billion euro at the end of December 2016), of which 98 billion euro, net of
haircut, was unencumbered (96 billion euro at the end of December 2016). The loan to deposit ratio at the end of
December 2017, calculated as the ratio of loans to customers to direct deposits from banking business, came to 97%.

In terms of funding, the widespread branch network remains a stable, reliable source: 74% of direct deposits from banking
business come from retail operations (315 billion euro). In addition, 2 billion euro of Additional Tier 1 instruments, 2.5 billion
euro of unsecured senior Eurobonds, 1 billion euro of covered bonds, 2.5 billion euro of unsecured senior bonds and
500 million euro of green bonds were placed during the year.

With regard to the targeted refinancing operation TLTRO II, at the end of December 2017, the Group's participation amounted
to 57 billion euro, equal to the maximum borrowing allowance (46 billion euro as at 31 December 2016). Including the
components relating to the Aggregate Set of Banca Popolare di Vicenza and Veneto Banca, the amount as at
31D 2017 was approxil 64 billion euro.

Example Medium Bank: Volksbank (Banca Popolare dell'Alto Adige SpA)

-2 Popolare dell Al ne sulland:

1.11  ATTIVITA DI GOVERNO

1.11.1 LIQUIDITA E FUNDING

II “piano strategico” ed il “piano operativo liquidita e funding” dell’anno 2017 si sono basati sullo scadenziario di
tutte le forme di rifinanziamento da investitori istituzionali, sullo sviluppo del portafoglio titoli di proprieta, nonché
sulla pianificazione dei movimenti previsti della clientela, con i nec
dellesercizio e la prima volta anche sulle necessita di capitale di secondo livello.

I piani in parola concorrono alla definizione del fabbisogno di liquidita durante I'anno e conseguentemente guida-

ari adeguamenti di mese in mese nel corso

no le scelte di esecuzione delle operazioni sul mercato. La crescita della raccolta diretta da clientela ha formato
una base solida di rifinanziamento, visto anche che durante I'anno le scadenze, con solo 1 milione di “Schuld-
schein” istituzionali, erano quasi nulle. Nel corso dellesercizio sono stati rimborsati i titoli da cartolarizzazioni col-
locati sul mercato secondo il piano di ammortamento per circa 156 mio. €. Il fabbisogno di liquidita dell'esercizio
(tra cui I'aumento medio del portafoglio titoli di proprieta per circa 90 milioni ed il deflusso relativo al pagamento
delle scadenze fiscali di fine anno) sono stati rifinanziati in parte con il collocamento della tranche B della cartola-
rizzazione Voba Finance n. 6 per complessivi 59,6 milioni, on la partecipazione nel mese di marzo all ultima asta
nell’ambito del programma di TLTRO Il da parte di BCE, portando il totale di rifinanziamento BCE da 800 milioni a
un miliardo e dal collocamento di complessivi 105 milioni di obbligazioni subordinato Tier2

L"ammontare di “titoli eligible” non ancora impegnati a garanzia & rir onte, integrato maggior

mente con acquisti di titoli emessi dallo Stato ltaliano, nonché con altri titoli obbligazionari collateralizzati. Inoltre &
stato attivato ABACO Pool SME per il conferimento di mutui SME nel pool di garanzia presso | Eurosistema.

Il contesto di mercato & rimasto anche nel 2017 complesso. Ii sistema collaudato ed affidabile nella copertura del-
le scadenze e la situazione di solidita di Volksbank hanno assicurato facilita di accesso al mercato interbancario.

Example Small Bank: Banca Sistema SpA

DEBITI VERSO BANCHE (£.000)

Debiti verso banche centraii 192.064 192850 (785) 04%
Debiti verso banche. 325.469 265.276 60.193 227%
Conti corenti e depositi liberi 13.969 20276 (6.307) E11%
Depositi vincolati 311.500 245.000 66.500 271%
Totale 517.533 458.126 59.407 13.0%

1 totale della voce debiti verso banche cresce del 13%  cartolarizzazions COS/COP & per la restante parte crediti
rispetto al 31 dicembre 2016 con un incremento delle  commerciali.

operazioni di raccolta interbancaria che presentano una  La Banca ha inoltre partecipato all'asta di TLTRO Il per
duration media di 2 mesi €123 milioni, avents duationdi quatiro anni e tasso ogg
| rifinanziamenti in BCE hanno come softostante  previsto  40bps, i cui interessi sono stati contabilizzati
@ geranzia prevalentsmente i tioli ABS della  per competenza a partire dal sscondo semestrs 2017.
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B Further Robustness tests
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Table B.1: Dynamic Parallel trends

Table B.1 reports estimates from regression models where interaction terms of TLTRO with calendar years
are tested for different dependent variables. In all models province and time fixed effects are included, except
for the last one when bank instead of province fixed effects are used. The estimation period is 2012-2018.
All regressions include the control variables included in Table 3 and defined in Table 1. All variables are
defined in Table 1. *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3) (4)
GDP Percapita Unr Firm Investment Loan
TLTRO*y2012 -0.006 -0.004 0.000
(-0.854) (-0.770) (0.143)

TLTRO*y2013 0.001 -0.004 -0.001 -0.018
(0.108) (-0.802) (-0.920) (-1.643)

TLTRO*y2014 0.009 -0.007 -0.002* -0.026
(1.292) (-1.443) (-1.760) (-1.384)

TLTRO*y2015 0.001 -0.003 -0.003* -0.022*
(0.148) (-0.634) (-1.804) (-1.955)

TLTRO*y2016 -0.012* -0.004 -0.003 -0.009
(1.794) (-0.628) (-1.297) (-0.759)

TLTRO*y2017 -0.014* -0.010* -0.004** 0.005
(1.792) (-1.782) (-2.410) (0.476)
TLTRO*y2018 -0.002 -0.003* 0.056%**
(-0.290) (-1.664) (4.053)

Observations 770 872 848 2,166

R-squared 0.994 0.931 0.413 0.901

Intercept YES YES YES YES

Controls YES YES YES YES

Province FE YES YES YES NO

Bank FE NO NO NO YES

Year FE YES YES YES YES
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Table B.2: Effects of TLTROs on Loans: Bank-level Results.

Table B.2 reports estimates from a difference-in-differences regression model where the impact of TLTRO
on loans to non banks divided by total assets (Loan) is analyzed. TLTRO is a dummy variable equal to 1
for banks that borrow TLTRO (both TLTRO-I and TLTRO-II), and zero otherwise. Post is a dummy equal
to 1 for years 2014-2018, and 0 otherwise. Commercial is a dummy variable equal to one if the loan to the
total asset value of a bank exceeded the median value of the sample; 0 otherwise. In Panel A we estimate
the baseline model of equation 3. Panel B replicates the tests from panel A but uses a propensity score
matched sample on bank size, total loan, and total debt as described in Section 4.2, Equation 5. Panels C
and D replicate the tests of Panels A and B but use Bank Headquarter*Year FE. All models include bank
and time fixed effects. The estimation period is 2011-2018. All regressions include the control variables
included in Table 3 and defined in Table 1. All variables are defined in Table 1. *, ** and *** indicate
significance at the 10%, 5%, and 1% levels, respectively.

Panel A Panel B
M @) ® @)
Loan Loan Loan Loan
TLTRO*Post (61) 0.002 -0.011 0.003 -0.008
(0.212)  (-1.229)  (0.372)  (-0.952)
TLTRO*Post*Commercial (82) 0.031%** 0.028%**
(4.291) (3.668)
Commercial 0.120%** 0.121%**
(7.360) (7.396)
TLTRO*Commercial -0.055%** -0.052%**
(-3.064) (-2.843)
Observations 2,166 2,166 2,046 2,046
R-squared 0.897 0.928 0.898 0.929
Controls YES YES YES YES
Bank FE YES YES YES YES
Year FE YES YES YES YES
B1+ B2 0.021** 0.019**
t-stat 2.383 2.219
p-val 0.0175 0.0269
Panel C Panel D
(5) (6) (7) (8)
Loan Loan Loan Loan
Post*TLTRO (1) 0.002 -0.010 0.003 -0.008
(0.260)  (-1.557)  (0.451)  (-0.952)
Post*TLTRO*Commercial (52) 0.031 %% 0.027%*
(4.377) (3.667)
Commercial 0.120%** 0.121%**
(15.574) (7.396)
TLTRO*Commercial -0.054*** -0.051%**
(-5.373) (-2.843)
Observations 2,166 2,166 2,046 2,046
R-squared 0.897 0.928 0.898 0.929
Controls YES YES YES YES
BHQ*Year FE YES YES YES YES
B1+ B2 0.020*** 0.019**
t-stat 60 2.950 2.219

p-val 0.003 0.02




Table B.3: Firm size - Firm-level Results.

Table B.3 reports difference-in-differences (DID) regression estimates for the impact of TLTRO on Firm
Investment for all firms (1), Micro firms (2), Small firms (3), and Medium-Large firms (4), on Asset Growth
for all firms (5), Micro firms (6), Small firms (7), and Medium-Large firms (8). TLTRO is the weighted
proportion of TLTRO banks in the local markets. Post is a dummy equal to 1 in 2014-2018, the period
of TLTRO-I and TLTRO-II programs, and 0 otherwise. All models include firm, province and time fixed
effects. All regressions include the control variables included in Table 3. The estimation results are for

2011-2018. *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Firm Investment (1-4) Asset Growth (5-8)
1) (2) ®3) (4) (5) (6) (7) (8)
Population  Micro Small ~ Medium-Large Population  Micro Small Medium-Large

TLTRO 0.003 0.002 0.002 0.026 -0.199%#%F  -0.184  -0.184%*** -0.167

(0.218) (0.031)  (0.091) (1.125) (-4.385) (-0.916)  (-3.133) (-1.483)

Post*TLTRO  -0.059***  -0.079  -0.056** -0.04 -0.066 -0.053 -0.04 -0.196

(-2.990) (-0.840) (-2.199) (-1.505) (-1.067) (-0.176)  (-0.573) (-1.216)

Observations 383,364 30,313 261,084 73,620 388,138 31,297 263,403 74,602
R-squared 0.184 0.337 0.209 0.287 0.312 0.487 0.359 0.307
Controls YES YES YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES YES
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Table B.4: Controlling for Year*Region and Province Fixed Effects - Province level estimates

Table B.4 reports difference-in-differences (DID) regression estimates for the impact of TLTRO on Local Economic Conditions (GDP
Percapita (1), Unemployment (2), and Firm Investment (3)); on Firm Investment for Micro firms (4), Small firms (5), and Medium-Large
firms (6), on Asset Growth for all firms (7), Micro firms (8), Small firms (9), and Medium-Large firms (10), on Firm Population Growth
for all firms (11), Micro firms (12), and Other firms (non micro) (13). TLTRO is the weighted proportion of TLTRO banks in the local
markets. Post is a dummy equal to 1 in 2014-2018, the period of TLTRO-I and TLTRO-II programs, and 0 otherwise. All models include
province and year*region fixed effects. The estimation results are for 2011-2018. *, ** and *** indicate significance at the 10%, 5%, and

1% levels, respectively.

Firm Investment (3-6) Asset Growth
(1) (2) 3) (4) (5) (6) (7)
GDP Percapita Unr Population Micro Small Medium Large Population
TLTRO 0.38 -0.099 -0.018 0.344** 0.038 -0.139 -0.147
-1.536 (-0.527) (-0.250) -2.195 -0.672 (-1.189) (-0.402)
TLTRO*Post -0.447%* 0.206 -0.072% -0.228* -0.109%** 0.032 0.05
(-2.864) -1.332 (-1.694) (-1.714) (-3.561) -0.342 -0.238
Observations 770 872 848 742 848 845 848
R-squared 0.995 0.939 0.449 0.3 0.538 0.304 0.315
Controls YES YES YES YES YES YES YES
Province FE YES YES YES YES YES YES YES
Region*Year FE YES YES YES YES YES YES YES
Asset Growth (7-10) Firm Population Growth (11-13)
®) ) (10) (1) (12) (13)
Micro Small ~ Medium Large Population Micro Other (non micro)
TLTRO 4.706 1.596* -1.253 -0.006 0.397#** -0.790%***
-1.635 -1.799 (-0.927) (-0.076) -3.224 (-2.804)
TLTRO*Post -4.977* -0.944%* 0.415 -0.131%FF%  _0.202%** 0.608%**
(-1.767) (-2.455) -0.569 (-2.721)  (-4.643) -3.626
Observations 742 848 843 660 660 660
R-squared 0.4 0.776 0.39 0.634 0.832 0.791
Controls YES YES YES YES YES YES
Province FE YES YES YES YES YES YES

Region*Year FE YES YES YES YES YES YES




Table B.5: EFD index by industry (SIC code two-digit).

Table B.5 presents EFD scores used in this study for each manufacturing sector (SIC codes 20-39) in Col-
umn 4 and for the sake of comparison, EFD scores of Hsu et al. (2014) for the same sectors but US firms.

€9

Industry Industry SIC code (two-digit) EFD EFD
Extended name Shortened label pre-TLTRO (2011-2013) Hsu et al. (2014)

Food and Beverages Food 20 1.559 1.174
Tobacco Products Tobacco 21 3.971 1.290
Textiles Textiles 22 2.157 1.131
Fabricated textiles Other textiles 23 2.069 1.474
Lumber and Wood Products Wood 24 1.891 1.177
Furniture Furniture 25 1.933 1.241
Paper products Paper 26 2.014 1.104
Printing and Publishing Printing 27 2.095 1.124
Chemicals Chemicals 28 1.906 1.028
Petroleum and coal products Petroleum 29 2.203 1.035
Rubber and Plastic Rubber 30 1.747 1.203
Leather products Leather 31 1.791 1.237
Glass Glass 32 1.941 1.102
Primary Metal products Basic metals 33 1.804 1.203
Fabricated metal industries Fabricated Metals 34 2.015 1.286
Industrial machinery and equipment  Machinery 35 2.143 1.126
Electronic & other electric equipment Electronic 36 2.227 1.168
Transportation equipment Transp. equipment 37 1.829 1.309
Instruments and related equipment Instruments 38 2.041 1.205
Miscellaneous industries Other manufacturing 39 2.101 1.304
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