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Abstract

Among other policies, the ECB implemented in 2014 the Targeted Long Term Refinancing
Operations. We study the extent to which these liquidity injections were passed on via partic-
ipating banks and how those firms who were exposed to such banks reacted, more specifically
small and medium sized enterprises in three Eurozone countries. Using more than 200,000 firm-
bank pairs, we estimate the effect of bank participation in the TLTROs on SMEs investments
and leverage using a difference-in-differences methodology as well as exploiting the 7% alloca-
tion rule for the first TLTRO. We find little to no effect on capital expenditures and employee
spending, while the leverage at SMEs directly exposed to participating banks was reduced in
the case of TLTRO-II.
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1 Introduction

The current Covid-19 crisis has had a strong negative impact on the economy and particularly small

and medium-sized enterprises. Next to significant fiscal measures, most countries and monetary

unions have also implemented large monetary stimulus measures, with the objective of facilitating

access to credit and thus reduce the risk of massive illiquidity problems. The European Central bank

announced in March the introduction of a Pandemic Emergency Purchase Program (PEPP) worth

EUR 750bn initially, which was later substantially extended. This intervention, while extraordinary

due to the unprecedented situation, its size and the attached conditions, is not the first of this sort

implemented by the European Central Bank (ECB). In the aftermath of the 2008/09 global financial

crisis (GFC), the ECB implemented a range of unconventional monetary policy measures aimed at

stabilizing financial markets, stimulating the economic recovery and thus approaching its inflation

target of close to, but below, 2%.

In June 2014, after having already enforced a number of policies aimed at restoring liquidity

to financial markets, the ECB announced the implementation of a program specifically designed to

facilitate the transmission of credit to the real economy, the Targeted Long-Term Refinancing Oper-

ation (TLTRO-I). Follower programs TLTRO-II and TLTRO-II were announced in March 2016 and

March 2019, respectively. These operations targeted specifically lending to the real economy and

provided participating banks with more favourable lending conditions than those available in the

public and interbank markets. The conditions were not only favourable because of the cheap cost

of such funding, but also because they penalized insufficient lending and rewarded lending above

the established benchmark by even charging negative interest. These policies were preceded by the

so-called Very Long Term Refinancing Operations (VLTROs), refinancing operations with a 3-year

maturity which also allowed European commercial banks and financial institutions to borrow funds

from the ECB at favourable rates. As we will discuss, the success of these VLTROs was less than

intended, which induced the ECB to define narrower conditions to achieve its end of channelling

credit to the real economy.
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The range of interventions by the ECB and other central banks across the world has been sub-

ject to ongoing discussion since their adoption, but the available empirical evidence regarding their

effects has thus far not been able to settle the discussion. While many studies have analysed asset

purchase programs and refinancing operations, few papers have looked at the effects of these policies

on so-called “Main Street”, i.e. consumers and corporations. Especially small and medium-sized en-

terprises (SMEs) remain understudied, among other reasons given the lower degree of transparency

of these and the resulting limited available data. A notable exception in this category is Daetz et

al. (2018), who evaluated the transmission of the ECB’s VLTROs to Eurozone corporations.

The TLTROs, as explained, were specifically aimed at channelling credit to the real economy via

the banking sector and were therefore designed to incorporate the appropriate incentives to achieve

this goal. The initial set of eight operations was attractive to banks because it allowed them to

borrow more funds in operations 2-8 if they had lent sufficiently in the first two operations 1. By

meeting a bank specific benchmark, banks could borrow up to three times the surplus in the later

6 operations. Additionally, failing to meet their benchmarks implied early repayment of the funds.

The TLTRO-I thus provided the appropriate incentives to avoid the stick and pursue the carrot. In

the second set of TLTROs, the conditions were made even more attractive. Now, the downside pain

of early repayment was removed and substituted by an additional upside to meeting the relevant

benchmark: negative nominal interest on the funds. The interest rate on the borrowed amount was

determined based on by how much the benchmark was exceeded, and could go as low as -0.40%,

the deposit facility rate that prevailed at the time of allotment of the first TLTRO-II. Thus, the

TLTROs both intended to stimulate corporate and consumer lending and reduced the marginal cost

of capital of banks. Another effect that could be expected from this reduction in marginal cost

of debt is that participating banks decrease their reliance on bond financing, which in turn would

reduce their financing costs in financial markets. This reduction in lending rates by participating

banks is the subject of study of Benetton & Fantino (2018), who find that, in Italy, the same bank

lowered their average rates to the same firm, depending on the intensity of bank/firm competition

in the region.

1A detailed description and example are provided in Section 2
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While plenty of research has studied the ECBs Asset Purchase Programmes, fewer academics

have exclusively focussed on the liquidity injections. The VLTROs and their effects on banks have

been investigated by Carpinelli & Crosignani (2017), who study the credit granted by Italian banks

with differing exposure to the foreign wholesale market. Their analysis reveals that firms most ex-

posed to the liquidity dry-up increased their credit supply relative to less exposed banks. Likewise,

Garćıa-Posada & Marchetti (2015) study the credit granted by Spanish banks, and find that banks

moderately increased their lending to non-financial corporations as a result of the VLTROs, and that

the increase in lending was driven by SMEs. Andrade et al. (2015) perform a similar analysis in

France, and also find higher credit supply that results from the VLTROs. The more recent TLTROs

have also been subject to some research, also mainly from the perspective of banks and their credit

supply. Sugo & Vergote (2020) analyze the determinants of participation in these operations, and

find that the variables that explain this best are the price of the operation, the amount of collateral

available at the bank level and the composition of the collateral posted. Importantly, these three

factors were among the ones that were different from the VLTROs. Afonso & Sousa-Leite (2019)

focus on the credit provided by banks before and after the implementation of the TLTROs across

Europe and Portugal specifically, and find that in the former case a higher TLTRO uptake was

positively associated with credit granted to the real economy, while no significant effect is found in

the Portuguese case. Lastly, Laine (2019) studies the second TLTRO-II and estimates a cumulative

increase in bank lending of ca. 30%. While these studies find that credit granted to NFCs increased,

they analyse the policy from the perspective of banks, rather than firms.

This thesis follows a similar approach to that in Daetz et al. (2018) and attempts to narrow the

gap regarding the transmission of TLTRO funds to corporations whose banks were directly affected

by the TLTROs. In doing so, we focus on private, small and medium-sized enterprises (SMEs) in

three countries: Spain, Portugal and France. The reason for the focus on these companies and

countries is twofold: 1) SMEs constitute the backbone of most European economies and 2) Spain

and Portugal belong to the group of most heavily hit countries during the GFC and the sovereign

debt crisis of the early 2010s. In fact, SMEs in Europe constitute 99% of all registered businesses,
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generate over 50% of GDP and employs more than 100 million people in the region2. Spain and

Portugal also experienced above average increases in unemployment and decreases in GDP and to-

gether with France they provide an interesting trio of countries to examine the impact of the ECBs

liquidity interventions.

To answer the research question of how SMEs reacted to the TLTRO injections, we study a

panel of some 200,000 firm-bank pairs spanning the period 2012-2018 together with a panel of

28,000 bank-year observations. We first analyse the main characteristics of participating banks and

then focus on those that increased or decreased the likelihood of participation in these operations,

which help in understanding the transmission of these funds to the real economy. This analysis

we implement using both probit and logit models. Our results suggest that larger, less profitable

and more risky banks were more likely to participate in these operations. We next study whether

SMEs altered their investments, as measured by their capital expenditures and their spending on

employees, and/or their capital structure, which we analyse using the long-term debt and net debt to

assets ratios. To evaluate the reaction of these variables, we estimate first a simple indicator model

where the variable of interest is the associated bank’s participation in the first or second TLTRO.

We then explore the amount taken up by that bank to see if there was a notable impact on the

intensive margin as well. Using the extensive measure of participation, we find little to no effect

of TLTRO-I on investments and an ambiguous effect on leverage, depending on the specification

used. The second TLTRO indicator had a negative but insignificant effect on investments, and is

moderately but significantly associated with lower leverage. The intensive measure on the other

hand had a positive yet significant impact on investments in the first operation but a negative effect

in the second. Higher TLTRO-I participation is found to be linked to higher leverage for affected

firms, whereas the relation has a negative sign in TLTRO-II.

The two main difficulties in identifying the causal effect of the policy are the simultaneity of

credit demand and credit supply as well as the endogeneity of participation in the TLTROs. A

frequently used methodology to circumvent the first problem is to exploit the lender and borrower

2

https://ec.europa.eu/growth/smes˙enff
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heterogeneity of firms and banks, respectively. Unfortunately, the data employed does not allow for

such a methodology and thus prevents us from conjecturing any causal effects. The second challenge,

however, we attempt to resolve by exploiting a rule relating to the first two tenders of TLTRO-I,

which capped the uptake at 7% of net loans in the period leading up to March 2014, and use this

rule to estimate a 2-Stage-Least Squares framework. Using this approach, we find an insignificant

increase in capital expenditures and employee expenditures, while the leverage variables increase

significantly. We also estimate a Difference-in-Differences model using firm and year fixed effects,

and find a small and insignificant decrease in investments for both the first and second set of TL-

TROs. The effect on leverage is negative and significant in the two TLTRO cases independently of

the leverage metric employed. We are aware of the identification challenges and the range of other

ECB policies that might have affected the transmission of monetary policy and discuss these as well

as other shortcomings of the analysis.

The paper is structured as follows. Section 2 provides an overview of the policies implemented

during the studied period and a detailed explanation of the workings of the TLTROs. Section 3

discusses the transmission mechanism of monetary policy and its effects on banks and firms, while

Section 4 describes the data used. Section 5 explains the methodology employed. Section 6 contains

the results, while Section 7 presents a number of robustness test and discusses the limitations of the

methodology. Section 8 concludes.

2 Background and Institutional Framework

As mentioned above, the ECB did not wait for too long following the market crash to take action

and try to mitigate the downturn. On October 8, 2008, the ECB announced that it would introduce

the Fixed Rate Full Allotment (FRFA) procedure, effectively allowing commercial banks to borrow

unlimited amounts of funds from the ECB within the traditional weekly Main Refinancing Opera-

tions (MROs). Within a week, the FRFA procedure had been expanded to Longer Term Refinancing

Operations (3-month lending facilities) and swaps. In May 2009, the ECB introduced its first major

asset purchase plan, the Covered Bond Purchase Programme. Under this program, the central bank
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was to buy EUR 60bn worth of covered bonds issued in the Euro area. In order to be eligible,

these bonds had to qualify as collateral for Eurosystem credit operations and be of investment grade

quality (ECB 2009). At the same time, the LTRO facilities were extended to mature after twelve,

rather than three months.

In response to the sovereign debt crisis faced by several European countries, the ECB introduced

the Securities Market Program (SMP) in May 2010. This program was aimed at ”adress(ing) the

malfunctioning of securities markets and restor(ing) an appropriate monetary transmission mech-

anism” (ECB/2010/5) and would include only sovereign bonds of the weakest Eurozone members

(Greece, Italy, Ireland, Portugal and Spain). The liquidity injected into the market was to reab-

sorbed, however. While the programme was unofficially temporarily put on hold between January

2011 and August 2011, it formally came to an end in September 2012, the sovereign bonds being

held until maturity by the ECB. As of December 31, 2019, the outstanding nominal amount of SMP

holdings was EUR 48.5bn, compared to EUR 218bn at the end of 2012. The official end to the SMP

was accompanied by the beginning of a new, more specific sovereign bond purchase programme, the

Outright Monetary Transactions (OMT). This new programme limited the maturity of bonds to

three years, included a range of conditions imposed on issuing countries, and implied that the ECB

forwent its seniority status. While the OMT was announced and its technical features explained in

detail, its actual implementation and use never materialized. Many economists and market partici-

pants closely associate the OMT and its potentiality with Draghi’s well-known ”Whatever it takes”

sentence, arguing that perhaps the ECB never intended to implement the programme but appease

markets.

In December 2011 and February 2012, the ECB introduced LTRO I and LTRO II, respectively.

These operations are collectively often referred to as Very Long Term Refinancing Operations (VL-

TROs), since the duration of these operations was up to three years, as opposed to the previous

one-year operations. These operations, while not being targeted to the same degree as the TLTROs

studied in this paper, served as a precursor and provided a reference for the implementation of TL-

TROs. They were designed as ”credit support measures to support bank lending and liquidity in the
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Euro area money market” (ECB/2012/08). The VLTROs effectively provided applicant banks with

unlimited funding so long as they pledged sufficient collateral. Together, the two operations injected

EUR 1,019bn to 800 banks, with Spanish and Italian banks taking up more than 60% of these funds.

As a number of researchers have shown, the design of these policies was far from successful in its

objective of stimulating bank lending and rather led to banks purchasing government bonds (see

Carpinelli & Crosignani, 2017, or Crosignani et al., 2019).

2.1 The Targeted Long-Term Refinancing Operations

In June 2014, the ECB announced the introduction of a first set of TLTROs with the goal to “en-

hance the functioning of the monetary policy transmission mechanism by supporting bank lending

to the real economy” 3. These operations were to be carried out in eight quarterly allotments and

would later be jointly referred to as TLTRO-I. The first of these operations was settled in Septem-

ber 2014 and all operations would mature in September 2018, irrespective of their initial settlement

date. Borrowing entities could apply for these funds either individually or as a group. To qualify

as a TLTRO group, a close link between the member institutions had to be proven and each of

the participating entities had to hold the required reserves with the Eurosystem (ECB, 2014). The

borrowing terms and conditions for these auctions differed between the first two and the subsequent

six, the latter six including an additional allowance of three times the excess net lending as stipulated

by the banks’ individual benchmark.

As indicated above, the borrowing limit faced by each borrowing MFI (individual or group) was

determined based on the amount of outstanding loans and net lending to Euro area non-financial

corporations (NFCs) granted by the entity, where loans for household purchases would be excluded.

With the purpose of establishing an unbiased point of departure and reducing the effects of rumours

preceding the announcement, the eligible lending for the first two operations was determined based

on the net lending amount in the twelve months leading to April 2014. Thus, the initial allowance

(IA) was calculated as 7% of outstanding loans. To measure each bank’s performance/adherence, a

specific benchmark was calculated. For banks with positive or zero average eligible net lending in

3https://www.ecb.europa.eu/press/pr/date/2014/html/pr1407032.en.html

8



the twelve months leading to April 2014, the benchmark for the following six TLTRO-I operations

was set at zero. On the other hand, if a bank’s average net lending in April 2014 was negative, the

benchmark would be calculated as

BEk = N̄L× nk (1)

where nk is the number of months elapsed between April 2014 and the reference month for the

allotment of each operation. This, however, only applied to the allotment reference months up to

April 2015; from then on, the benchmark amount of eligible lending would remain unchanged at the

April 2015 level. For the six operations from March 2015 to June 2016, an additional allowance AAk

was defined as

AAk = 3× CNLk −BEk (2)

where CNLk is the cumulative net lending during the months elapsed between the operation’s

allotment reference month and May 2014. At the same time, the take-up per operation for the

third operation was limited to the additional allowance for that period, whereas the uptake for the

remaining five operations was capped at

Ck ≤ max{0, AAk −
∑

Cj}. (3)

Example 1 shows a simplified case of a bank with positive net lending.
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Example 1.a: Assume a bank has positive net lending N̄L = 200 in April 2014 and thus

a benchmark net lending BEk = 200 for all 8 operations. Its total net lending CNLk in

the months from May 2014 until January 2015 amounts to 250, such that its additional

allowance for the third operation is AA3 = 3 × (250 − 200) = 150. Further, assume the

bank borrows C3 = 50 in operation 3. The allotment reference month for operation 4 is

April 2015 (settlement in June 2015). If the bank increased its net lending in February,

March and April 2015 in total by 100, its additional allowance for this operation is

AA4 = 3× ((250 + 100)− 200) = 450. However, the uptake in this operation is constrained

by equation (3) above, such that it can only take up C4 ≤ max{0, 450 − 50 = 400}.

The bank exhausts its permitted amount and borrows C4 = 400 and further increases

its total net lending by 200 in May, June and July 2015. If we assume a cumulative net

lending of 350 at the end of April 2015, its additional allowance for operation 5 is therefore

AA5 = 3 × ((350 + 200) − 200) = 1050, and the corresponding limit for this operation

amounts to C5 ≤ max{0, 1050− (50 + 400)} = 600.

To align the intended goal with borrowing bank’s lending behaviour, the conditions also included

the mandatory early repayment of the borrowed amount in case the entities did not meet the stipu-

lated benchmark level of lending. Thus, banks were required to pay back in September 2016 the full

amount borrowed until April 2016, the allotment reference month for the last operation. Addition-

ally, if the bank had exceeded the benchmark lending but its total amount borrowed in operations

3-8 was larger than the additional allowance for the last operation, the bank had a mandatory re-

payment of MR =
∑8

j=3 Cj −AA8 from the last six TLTROs.
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Example 1.b: The bank has met its benchmark lending level BE8 and its total accumulated

net lending from May 2014 until April 2018 is CNL8 = 500 ≥ BE8 = 200. In operations 3,

4, 5, 6 and 7 it borrowed in total 1,110, whereas its additional allowance only amounts to

AA8 = 3× (500− 200) = 900. This implies that, in September 2016, the bank has to repay

MR = 1, 110− 900 = 210.

Furthermore, the interest rate on the first two operations were fixed at the prevailing MRO rate

prevailing at the time of the tender announcement plus a 10bp spread, whereas the interest rate for

the subsequent six operations were exempt of such spread.

In March 2016, the ECB announced the implementation of a second TLTRO programme. This

programme consisted of four, rather than eight, operations that would take place quarterly. All

operations were to mature four years after the settlement date, irrespective of the operation. De-

spite having the same objective and similar conditions to the first TLTROs, the second programme

mainly differed in terms of the interest rate charged on each operation. While in the first operation

the interest rate was fixed for the whole duration of each operation, under TLTRO-II, in case the

borrowing MFI met or exceeded its benchmark net lending, the interest rate charged would be linked

to the interest rate on the deposit facility prevailing at the time of the allotment of each TLTRO-II

(ECB, 2016). For banks who failed to meet their benchmark, the interest charged would correspond

to the prevailing MRO rate at the time of tender. The ECB set the interest rate on deposit facilities

at -0.10% and thus ventured into negative interest rates territory in June 2014. By March 2016, this

rate had been further lowered to -0.40%, such that banks borrowing from the TLTRO-II operations

could effectively be paid for extending these funds to the real economy.
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3 The Transmission of Monetary Policy

To understand the mechanics behind and incentives for the ECB to implement the TLTROs, an

explanation of the different channels through which monetary policy affects both commercial banks

and firms is needed. This section discusses the most relevant theoretical mechanisms. Excluding the

central bank itself, there are two main players in the monetary policy transmission game: banks and

other financial intermediaries and consumers and/or companies. Generally, financial intermediaries

obtains funds from depositors, equity holders, bond holders, the interbank market and central banks.

Banks in turn give out credit to firms and households (and other commercial banks), so they play the

role of borrower and lender at the same time. In the context of our analysis, we analyze first banks’

role as borrowers when they take on TLTRO funds and subsequently as lenders when they give out

credit to firms and households. We will thus first analyse the (alternative) funding options of banks

and how these in turn influence their lending behaviour, as well as through what mechanisms the

TLTROs affected banks’ asset and liabilities mix. Next, we will review the capital structure of firms,

their motivation for different sources of finance and then the channels through which their capital

structure might have been affected by the TLTROs. While the literature (both theoretical and em-

pirical) on the transmission mechanisms of monetary policy is very extensive, we will focus on the

most relevant theories and findings, particularly on the effects on small and medium-sized enterprises.

3.1 The Capital Structure of Banks

The role of banks as financial intermediaries varies considerably across regions and countries, but the

main operational model of a bank can be summarized as “borrow short and lend long”. This means

that a commercial bank will traditionally borrow funds from its creditors on a shorter maturity than

that of the credit it provides itself, and will net a profit by charging higher interest rates on the

loans it gives out than the rate it pays on the funds it obtains from its creditors4. The difference

between the average rate it must pay on the funds it borrows and the average rate it demands from

4It is well known that banks have very high leverage levels (between 80 and 90%), as opposed to the much lower
leverage ratios observed in corporations (between 20 and 30%). For a recent theoretical model on why this is so we
recommend Gornall & Strebulaev, 2018
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its borrowers is defined as the net interest margin (NIM). But how do banks borrow and how are

banks’ balance sheets affected by monetary policy? Furthermore, do banks and financial intermedi-

aries exclusively react to central bank policy or do central banks adapt to whatever is happening in

financial markets? In general, the discussion whether the policy rates set by central banks lead or

follow the state of the economy is of the “chicken and egg” type. However, in the context of the GFC

and the policies implemented by the ECB, it is widely agreed on the conclusion that the policies

implemented were a reaction to the unfavourable market conditions and was aimed at reversing

these or at least mitigate their adverse impact by providing liquidity to constrained intermediaries.

The common approach in the macro literature to analysing the relation between central bank

policy and the real economy has been since the 1980s (pioneered by Sims, 1980) to assume that

economic agents take some time (usually one quarter) to adjust to changes in interest rates and thus

indicators of real economic activity take “one period” to adjust. This feature is widely accepted

and provides the justification for the statistical decomposition that in turn allows macro economists

to identify exogenous shocks to monetary policy and their effect on output and aggregate borrow-

ing. One of the most prominent works linking the change in the central bank’s interest rate with

the lending and borrowing behaviour of banks was Bernanke and Blinder (1992), who study the

reaction of bank loans to changes in the federal funds rate in a VAR model spanning the period

1959 to 1978. One of their findings is that a tighter monetary policy, i.e. a positive innovation in

the interest rate, reduces the volume of deposits. The reason for this is that in setting the interest

rate, the central bank determines the level of reserves, implying that reserves are supplied elastically.

Turning to the effect of TLTROs, the consequence of higher TLTRO take-up is that to a large

extent, participating banks will replace bond finance, deposit or interbank lending with central bank

borrowing. Andreeva & Garcia-Posada (2019) present a Monti-Klein model with imperfect com-

petition with two banks, a risky and a safe one. To fund the risky bank, depositors will require a

premium, which reflects the probability of default of that bank. This premium translates into higher

marginal funding costs for the risky bank. Given the existence of this premium and the higher fund-

ing costs, loan supply by the risky bank will decrease, resulting in a lower overall supply of credit.
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They analyse this in the context of TLTRO, and predict a higher supply of loans by the safe bank.

Likewise, given the lower marginal cost of funding of the risky bank, it will supply a higher amount

of loans for any given loan supply by the safe bank. While the supply of loans by the risky bank

always increases after the TLTRO, the supply by the safe bank depends on a number of parameters

and thus is less clear.

Another mechanism through which a central bank can influence bank lending is the signalling

channel. In announcing an expansionary monetary policy and adhering to it, the central bank can

stimulate economic activity and credit supply. This is precisely what the ECB engaged in when it

introduced the TLTROs, as it was committing to holding a large amount of loans on its balance

sheet. Market participants, including banks, are subsequently more willing to engage in borrowing

and lending, which should have a positive effect on the amount of credit supplied. However, there

is also the downside to this, namely moral hazard on behalf of banks. In knowing that the central

bank can act as the lender of last resort and step in if overall or bank-specific conditions considerably

deteriorate, banks might have an incentive to behave recklessly. Gornall & Strebulaev (2018) show

how this can be the case when a sufficient fraction of deposits are insured or when bailouts are a

possibility. Van Dijk & Dubovik (2018) investigate the signalling channel in the context of both

the APP and the TLTRO, and find that this channel is not very effective. With regard to the

positive windfall from the APP and the capital relief it could potentially provide to banks holding

the targeted sovereign securities, they also cannot find statistical significance.

3.2 The Capital Structure of Firms

The determinants of firms’ capital structure have been at the core of corporate finance research since

the field could be defined as such. The seminal Modigliani & Miller (1960) paper had an immense

impact and continues to be the foundational work of corporate capital structure. The simple, yet

powerful implication of their work is that, under a range of (admittedly restrictive) assumptions, the

capital structure and financing mix of a company is irrelevant for its valuation. Empirical observation

of the breach of many of these assumptions however has invalidated this conclusion, and the many

frictions faced by firms imply that different sources of finance provide different benefits and come at
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different costs. Depending on many firm characteristics such as size, profitability, existing capital

structure or geographic location, a firm might have differential access to each source of capital. While

raising capital from existing equity holders is the most intuitive option and common to all firms, ac-

cess to debt varies starkly from firm to firm. For example, it has been widely documented that small

and medium-sized firms are the most constrained in their financing options (Fazzari et al. 1998,

Casey & O’Toole 2014). Indeed, when for any reason bank liquidity is constrained and lending is

reduced, small and medium-sized firms often turn to trade finance. This is however a consequence of

the shortage in bank debt, and several theoretical papers show that whenever banks fare well and are

able to lend out to firms, SMEs prefer bank to other types of finance (Petersen & Rajan, 1994, 1995).

The two reasons most prominent for this are adverse selection and moral hazard. Holmström and

Tirole (1997) present a moral hazard model in which they analyze how a firm’s net worth determines

its choice of financing. The key contribution of their paper is that they account not only for the

balance sheet channel of firms (their net worth), but also for the equally important bank lending

channel, i.e. how capital-constrained the firm’s lenders are. They argue that firms with ample net

worth will be able to finance their investments using their own means, whereas firms with lower net

worth will have to turn to external finance. Since the latter’s net worth will not be able to cover

the required collateral, financial intermediaries will lower the collateral requirement and substitute

it with more intensive monitoring. They study three types of capital tightening and find that they

all hit more poorly capitalized and smaller firms strongest. Alternatively, Stiglitz and Weiss (1981)

present a model where it is adverse selection that leads to credit rationing. In their model they argue

that one of the main tools a financial intermediary can use to mitigate the imperfect information

is the interest rate. The interest rate offered to borrowers thus serves as a screening device, where

more risky borrowers who themselves believe they are less likely to repay the loan will self-select

into the higher-risk category. Using the interest rate on loans and/or the amounts of collateral and

equity required by borrowing firms, the banks can affect the behaviour as well as the distribution of

its borrowers. Naturally, requiring external finance gives rise to an additional premium which affects

firms with the highest degree of information asymmetry most. Referring again to the alternative of

trade credit, when bank lending is constrained suppliers are often better positioned to afford financ-
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ing given the lower degree of information asymmetry and moral hazard (Burkhart & Ellingsen, 2004).

The effects of banks’ borrowing conditions on their customers’ financing behaviour has been

studied in a number of settings, mostly in the context of negative shocks to bank credit conditions.

As explained above, the marginal borrowing of commercial banks happens in the highly liquid

interbank market. This short-term, unsecured lending market dried up in the wake of the GFC, as

banks were uncertain about the creditworthiness of their peers. The higher cost of borrowing thus

faced by banks potentially affected the loans provided to firms. Cignano et al. (2016) study the

effect of this shortage in liquidity in the interbank market on banks’ lending toward their borrowing

firms. In an event study focused on the Italian banking system, they study the changes in bank

credit across banks with different levels of exposure to the interbank lending market and find that

more highly interbank market dependent banks reduced their borrowing to firms significantly more

than less dependent banks. These effects are also found by Iyer et al. (2014), who study the same

unexpected liquidity dry-up in the interbank market but focus on Portuguese banks and firms. They

also show that it is smaller, more financially constrained firms that suffer the most of such adverse

liquidity shocks, as their access to alternative sources of finance is limited. In terms of capital

expenditures, one channel which might explain the amount invested in hard assets by firms is the

net worth channel. The negative effect of a downward economic shock on constrained borrowers has

been frequently analysed (see Iacovello (2005) or Kiyotaki & Moore (1997)). By reducing the value

of borrowers assets, the collateral against which they can now borrow funds to subsequently invest

also decreases in value.

4 Data

As mentioned in the introduction, this study makes use of data from a range of sources, three of

them belonging to the Bureau van Dijk family and the rest stemming from Bloomberg and several

public databases. The ultimate goal of the data gathering process is to have on the one hand a

data set of bank-year observations with the corresponding bank-level (and aggregate country-level)

take-up of TLTRO funds and on the other hand a comprehensive data set of matched firm-bank-
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year observations, the latter including firm-level fundamentals, their related banks’ TLTRO take-up,

some relevant bank-level fundamentals and additional macro variables on a national level.

4.1 Bank data

The individual bank-level data is gathered from BvD’s BankFocus database, which contains infor-

mation on fundamentals for 16,000 banks in EMEA. As explained earlier, only Euro area banks

could apply for the TLTRO funds, so we download all data for banks in the euro area for the period

2008-2018. This yields 39,388 bank-year observations and 6733 unique banks. The bank-level and

country-level TLTRO data is obtained from Bloomberg, both for TLTRO-I and TLTRO-II 5. This

data includes the maturity, sign date and size of the facility, as well as the name and country of the

lead bank involved in the transaction6. As explained earlier, a bank consortium was allowed to apply

for TLTRO funds under a set of rules and conditions. The data obtained from Bloomberg does not

indicate whether the operation concerned a single bank or a group of them, the lead bank being

listed as the borrower in the database. This means that the obtained data might not accurately

represent the set of banks obtaining TLTRO funds directly. We address how this potential bias

might affect our results in section 6.

With this data we construct a bank-year panel of banks that participated in either of the two

operations and generate dummy variables for each operation, which take the value of 1 beginning in

the year where the funds were taken up. The fact that the data on banks fundamentals is only of

annual frequency means that we have to add the TLTRO amounts taken up by each bank (group)

in a given year. Unfortunately, this implies we loose valuable insights into the specific aspects of

each tender, such as remaining time to maturity or size. However, aggregating the take-up amounts

per year should not prevent us from analysing the relation between funds added to banks’ balance

sheets and the credit they in turn passed on to firms and consumers in that and subsequent years.

5We are thankful to Daniel Streitz, who provided the Bloomberg data for the second TLTRO programme as well
as the firm-bank relations dating back to 2012

6For Credit Mutuel Arkea SA, HSBC Bank plc, Raiffeisenlandesbank Niederösterreich-Wien AG, Slovenska izvozna
in razvojna banka DD and Société Générale SA Bloomberg only reports that they participated in the first TLTRO
programme, but does not disclose the sums taken up
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This annual bank-TLTRO data we then merge with the bank-year fundamentals obtained from

BankFocus to obtain the main bank data set. This panel is first used to investigate the determinants

of bank-level TLTRO take-up. The bank fundamentals include mostly balance sheet items such as

fixed and total assets, short and long-term funds, non-performing loans (NPLs), intangibles or cash

at central banks, but also operating profit and net interest income. The total sample consists of

28,623 bank-year observations, with 4,994 unique banks. The sample at this stage represents an

unbalanced split of countries, with Germany, Austria, Italy, France and Spain representing roughly

34%, 25%, 15%, 8% and 2% of all bank-year observations. As a first step, we remove observations

where NPLs, fixed assets and operating profit are missing. This leaves a sample of 15,9k observations,

with 3,331 unique banks. Then we append a range of country-specific macro-financial variables, to

account for country-specific effects that might influence the banks’ uptake decision. These data we

obtain form the World Bank and the OECD databases.

4.2 Firms and their bank relations

The next step in the generation of the main data set, and the underlying key to the whole analysis

in this thesis, is to match the non-financial companies with their banks. We do this using data from

the Amadeus database, where the BANKERS data set contains information on the main bank(s)

associated with each firm in the sample 7. This data is collected from national databases and is

self-reported, an issue which is addressed in section 6. By merging these two, we obtain a panel of

banks that includes bank PL and balance sheet items, their TLTRO-I and TLTRO-II uptake per

year and all firms associated with each bank. Naturally, many firms, especially larger ones, report

several banking relations. As we will see later, we exploit this fact to conduct a robustness anal-

ysis using firms with more than one bank association. We also extract the fundamental firm-level

variables from the Amadeus database. These include the firm’s fixed assets, total assets, long-term

and short-term debt, number of employees, revenues and EBIT, cost of employees and other. The

7These relations are generally overwritten, such that the latest available data only includes surviving firms and
banks.
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variables used throughout the analysis are listed and described in the Appendix.

The firm-bank relationships in the BANKERS data set is heterogeneous and often contains in-

correctly spelt or unintelligible banker names. We therefore first match the self-reported banker

names with the banks from the BankFocus sample. A large majority of self-reported banks do not

match the existing BankFocus banks and are not reported as names of legal entities, but often as

colloquial or abbreviated versions of the legal name, mostly also specifying the local or regional

branch of the bank. To work with a sample as large and representative as possible, we manually

match the non-overlapping bank names. Many of the reported banks have either been dissolved

or acquired by competing banks, so that we aggregate them and assign these banks the new name

of the absorbing entity. An example hereof is the French Banque Sanpaolo, which the modern-day

Intesa Sanpaolo bank sold to the Caisse d’Épargne group in 2003, resulting in the rebranding later

in 2005 into Banque Palatine 8 ). This step, while tedious, allows us to circumvent to a large extent

the survivorship bias that would have otherwise been present. Additionally, it seems reasonable that

a given firm has a relation with the bank that recently acquired its main bank. This modification is

not applied in hindsight, i.e. if firm 1’s main bank was bank A, and bank A was acquired by bank B

in 2016, the bank used until 2016 was bank A and for the remaining years it was bank B. We thus

obtain a matched data set of 194k firm-bank pairs. We then append the firm fundamentals from

the Amadeus database.

As indicated, the resulting data set contains observations where the same firm has more than one

bank connection and where the same bank has many firm observations. Since we are investigating

not only how firms changed their financing/investment decision, but also what drove banks in the

first place to borrow TLTRO funds, we can exploit this two-sided duplicity in the firm-bank rela-

tions. We therefore generate a variable that counts the number of banker relations reported per firm.

This information is then used as a measure of differential access to funding, where a higher number

of self-reported banks indicates a lower degree of financing constraints. Firms with more reported

banks can be expected to have had a higher likelihood of accessing TLTRO funds, a hypothesis that

8https://www.palatine.fr/nous-sommes/identite/histoire.html
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we test in Section 7.

For the main analysis we need a panel of unique firm-bank relations, so we must retain only one

bank. Since only the qualitative information of the existence of these relations is available, rather

than more useful quantitative information such as total loan amounts outstanding, we decide to keep

the bank with the highest total assets. This is based on the assumption that a firm has a stronger

relation with the largest of several banks. As shown in below, larger banks took more TLTRO funds

in relative terms and were more likely to participate in these transactions. This is also supportive of

the decision to keep the largest bank in terms of assets as the main bank, as it means the likelihood

of a firm accessing TLTRO funds is higher.

Table 1: Average by TLTRO-I Participation

Did Participate Did Not Participate Difference
Mean SD Mean SD Diff t

Bank Size 18.06 1.43 13.63 2.23 -4.43∗∗∗ (-68.41)
Gross loans 0.65 0.15 0.57 0.24 -0.07∗∗∗ (-10.74)
NPL 0.13 0.12 0.07 0.09 -0.06∗∗∗ (-10.78)
Cash at central bank 0.04 0.04 0.03 0.07 -0.01∗∗ (-2.83)
Consumer loans 0.19 0.14 0.24 0.27 0.06∗∗∗ (5.81)
Corporate Loans 0.24 0.26 0.34 0.34 0.11∗∗∗ (5.78)
LT Funds 0.12 0.09 0.08 0.14 -0.04∗∗∗ (-10.31)
Equity ratio 0.08 0.04 0.13 0.14 0.05∗∗∗ (25.59)
Net Interest Income 0.02 0.01 0.05 0.17 0.03∗∗∗ (26.51)
Interbank Liabilities 0.06 0.09 0.06 0.20 0.01 (1.47)
Government Securities 0.11 0.06 0.07 0.10 -0.04∗∗∗ (-9.98)

Observations 513 26,188 26,701

Tables 1 and 2 show some summary statistics of the bank sample and the differences between

the treated and non-treated banks. On average and for any given year, participating banks were

significantly larger than non-participating ones, had a larger loan book as a fraction of total assets

and were less strongly capitalized. The still limited but emerging literature on the TLTRO opera-

tions does not yield concurring evidence on who the main recipients of TLTRO funds were. Sugo

& Vergote (2020) show that in their sample, it was not mainly weak banks who ended up with this

cheap money, as measured by the Tier-1 capital ratio. Our sample shows a different picture, where
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TLTRO recipients had on average 5% lower equity on their balance sheet. Other variables such as

Operating Profit, Net Interest Income or the fraction of NPLs are also in line with the observation

that it was rather impaired banks who headed the call for central bank money at below-market

rates. In our main analysis, we use the level of non-performing loans to assign banks to above or

below median and evaluate the effect of belonging to each category on the investment and financing

decisions by firms.

Table 2: Average by TLTRO-II Participation

Did Participate Did Not Participate Difference
Mean SD Mean SD Diff t

Bank Size 18.10 1.65 13.65 2.25 -4.45∗∗∗ (-51.34)
Gross loans 0.63 0.17 0.57 0.24 -0.06∗∗∗ (-6.12)
NPL 0.10 0.10 0.07 0.09 -0.02∗∗∗ (-4.57)
Cash at central bank 0.03 0.03 0.03 0.07 -0.00 (-1.20)
Consumer loans 0.23 0.19 0.24 0.27 0.01 (1.00)
Corporate Loans 0.27 0.29 0.34 0.34 0.07∗∗ (2.96)
LT Funds 0.14 0.10 0.08 0.14 -0.06∗∗∗ (-10.81)
Equity ratio 0.07 0.03 0.13 0.14 0.05∗∗∗ (32.84)
Net Interest Income 0.02 0.01 0.05 0.17 0.03∗∗∗ (25.51)
Interbank Liabilities 0.05 0.05 0.06 0.20 0.02∗∗∗ (5.03)
Government Securities 0.12 0.09 0.07 0.10 -0.05∗∗∗ (-7.21)

Observations 371 26,330 26,701

Figure 1: Average Lending by TLTRO Participation

(a) Household Lending by TLTRO-I Participation (b) Household Lending by TLTRO-II Participation

Figure 1 above also investigates the difference in consumer and corporate lending between the

two types of banks. As the left sub-figure shows, banks that participated in the first set of operations

21



did not suffer a significant reduction in household lending, and only experienced a mild downward

correction after 2014, as compared to the continued decline in lending by non-participating banks.

The lending pattern of participating banks and their non-participating counterparts is very similar

in the second TLTRO, the main difference being that banks that participated in the second pro-

gramme reached a slightly higher level at 38.7% of gross loans in 2014 and 40.0% in 2018 against

the 36.7% in 2014 and 42.4% in 2018 by banks that participated in the first programme.

Table 3: Firm Averages by TLTRO-I Participation

Exposed Non-Exposed Difference
Mean SD Mean SD Diff t

CapEx 0.01 0.08 0.01 0.09 -0.00 (-0.22)
Costs of Employees 0.05 0.09 0.06 0.10 -0.01∗∗∗ (-20.98)
Size 13.80 1.31 14.00 1.25 -0.19∗∗∗ (-53.95)
Cash 0.13 0.16 0.11 0.14 0.02∗∗∗ (45.31)
EBIT margin 0.00 0.22 0.00 0.25 -0.00 (-0.20)
LT Debt 0.16 0.22 0.19 0.22 -0.03∗∗∗ (-47.10)
Net Debt 0.50 0.43 0.49 0.40 0.01∗∗∗ (9.76)
Number of employees 16.65 25.40 15.91 23.71 0.74∗∗∗ (10.57)

Observations 166,165 590,897 757,062

If we compare the exposed and non-exposed groups of firms in our sample, find that in the case

of the first TLTRO, both groups roughly invested the same in fixed assets, while employee spending

is slightly but statistically significantly smaller for exposed firms. In this TLTRO case, non-exposed

firms are slightly larger than exposed ones, while they also hold more cash on average. Looking at

the two debt definitions in Table 3, we find that exposed firms had lower long term but slightly lower

net debt than firms not associated with TLTRO participating banks. Also, exposed firms employed

on average one more person that their non-exposed counterparts. Interestingly, if we look at the

two groups in the TLTRO-II case, we find exactly the same pattern, the only difference being that

the minuscule difference in profit is significant.

5 Empirical Design

The approach taken in this analysis to first look at the decision by commercial banks to take up

TLTRO funds and then to compare the financing and investing behaviour of firms depending on
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Table 4: Firm Averages by TLTRO-II Participation

Exposed Non-Exposed Difference
Mean SD Mean SD Diff t

CapEx 0.01 0.09 0.01 0.09 -0.00 (-1.33)
Costs of employees 0.05 0.09 0.06 0.11 -0.01∗∗∗ (-45.55)
Log(Total Assets) 13.91 1.30 14.03 1.20 -0.12∗∗∗ (-38.93)
Cash 0.12 0.15 0.11 0.13 0.02∗∗∗ (48.95)
EBIT margin 0.00 0.24 0.00 0.25 -0.00∗∗∗ (-4.25)
LT debt 0.17 0.21 0.20 0.22 -0.03∗∗∗ (-59.68)
Net Debt 0.49 0.42 0.49 0.39 0.01∗∗∗ (6.16)
Number of employees 16.68 25.03 14.97 22.27 1.71∗∗∗ (30.65)

Observations 486,841 270,221 757,062

whether they had a relationship with participating banks or not. In the first part of the analysis,

and building on the descriptive statistics on participating and non-participating banks above, we

evaluate the uptake decision using several binary outcome models. This allows us to qualify the

descriptive findings and to more accurately establish the balance sheet and macroeconomic variables

that make TLTRO participation more or less likely. While the analysis sheds some light on TLTRO

take-up, it does not attempt to establish a causal link between the explanatory variables and par-

ticipation. Such a comprehensive analysis requires richer, more granular and frequent data and is

thus beyond our scope. For a thorough analysis of this we refer to Sugo & Vergote (2020), who,

in the same spirit as this section, study the first two TLTRO operations. Their analysis finds that

the three main determinants of both bank participation and quantity uptake are (1) the price of the

operation, (2) the amount of available collateral by the applying bank (or bank group) and (3) the

composition of the collateral posted.

5.1 TLTRO take-up determination

In any binary response model a number of specifications is possible. The simplest of these is the lin-

ear probability model (LPM), which specifies a linear relationship between the explanatory variables

and the outcome variable - participation or non-participation in our case. This model is estimated

the conventional ordinary least squares (OLS) approach. While this method is very straightforward,

it poses several problems, the main one being that it allows for the response variable, i.e. the pre-
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dicted probability of success, to be larger than one or smaller than zero (Wooldridge, 2013). Under

a given set of values for the explanatory variables, such an outcome might be overly likely and thus

invalidate any inference made from the model coefficients.

The linear relation between the dependent and independent variable poses another problem. In

our application, an LPM would yield that an increase in non-performing loans from zero to one

percent of total loans would have the same marginal effect as an increase in NPLs from 50 to 51

percent of all loans. Economic intuition, however, tells us that such dynamics are rather improbable.

Alternatively, there are two main methods to specify non-linear relationships between explanatory

and outcome variables, the probit and the logit models. These models are of the form

P (y = 1|x) = G(β0 + β1x1 + β2x2 + ...βkxk) = G(β0 + xβ), (4)

where the function G can only take on values between zero and one and xβ represents the vector

of regressors. The most common functions used for G are the logistic function and the standard

normal cumulative distribution function (cdf), their application resulting in the logit and probit

models, respectively. The logit and probit models can be determined from the underlying latent

variable models. These unobserved models have the form

y∗ = β0 + xβ + e,

where e is symmetrically distributed around zero and the dependent variable y∗ is related to the

actually relevant success variable y in such a way that if y∗ > 0, y = 1 , and if y∗ ≤ 0, y = 0.

The interpretation of the estimated coefficients is that an increase in x1 will lead to a change in

the response probability of β1, all other factors remaining constant. Since the latent variable model

generally doesn’t have a clear unit of measurement, the numerical interpretation of the β is not

particularly useful, but the symbol of the coefficient indicates the direction of the effect. To evaluate

the magnitude of the marginal effect of an increase in the relevant independent variable, we must

turn to the partial derivative of the model. Thus, the partial effect of variable xj is determined as

24



∂p(x)

∂xj
= g(β0 + xβ)βj ,

where g(z) ≡ dG
dz (z), i.e. the probability density function. Since the model is non-linear, we estimate

is using Maximum Likelihood Estimation (MLE).

We then consider the pseude R-squared to evaluate the performance of our model. There exist

several measures for this statistic, but we will use the one presented by McFadden (1974). The way

to compute this statistic is pseudo R-squared = 1−Lur/L0, where Lur is the log-likelihood function

for the unrestricted model, i.e. the model we estimate, and L0 is the log-likelihood function of a

model with only an intercept. The log-likelihood of the estimated model should be less negative

than that of the model with only an intercept. This implies that if the model has no explanatory

power, the two log-likelihoods will be equal, giving a pseudo R-squared of zero. This has the same

interpretation as the conventional R-squared. The use of this pseudo R-squared metric is also con-

venient, as the default pseudo R-squared reported by the software Stata is also calculated in this way.

In terms of our application, the binary probit model estimated to determine the take-up of

TLTRO funds has the general form

P (TLTRO Participationa,t = 1|x,y, z) = Φ(αa + xt−1βa + ytγa + ztδa + εa), (5)

where xt−1 is the vector of bank-specific control variables, which we lag by one period to avoid si-

multaneity, yt represents the vector of variables relating to borrower characteristics and zt includes

the set of macro control variables. The unobserved bank-specific effect is captured by the error term

ε, while the subscript a identifies the first or second set of operations. The reason for including

bank-specific characteristics is straight-forward, particularly if we consider the descriptive statistics

discussed earlier. We include the bank’s size, its equity ratio, net interest income, gross loans, non-

performing loans, cash holdings at central banks as well as the ratio of inter-bank liabilities to assets.

This allows us to capture characteristics such as the dependence on the inter-bank lending market,

the available amount of postable collateral, profitability or balance-sheet health and robustness.
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Lastly, the macroeconomic conditions in each of the countries considered is also expected to have

played a role in determining bank’s uptake decision. As we saw earlier, Spain and Italy took up 60%

of the first round of TLTRO operations, so we can expect there to be macroeconomic conditions that

influence the take-up decision. The macroeconomic controls included are the debt-to-GDP ratio, as

a measure of sovereign risk, the country’s unemployment rate, the capital tax rate and a dummy

indicator that is equal to one if the borrowing bank is incorporated in one of the more sovereign debt

crisis afflicted countries (Greece, Italy, Ireland, Portugal and Spain). Logically, since the estimation

of these models requires variation in the outcome variable, we only use the bank-year observations

between 2014 and 2017, the first two years corresponding to TLTRO-I and the last two years to

TLTRO-II. The models estimated are both the probit and logit, and we use Hubert-White robust

standard errors throughout9.

5.2 Firms Capex, wages, debt

As explained above, the main analysis is performed on a panel data set that spans seven years,

757,000 observations and nearly 200,000 unique firms. A common feature of panel data sets, es-

pecially when the unit of analysis are individuals, firms or banks, is that each observation has

some idiosyncratic characteristics that do not vary over the time span analysed. As explained by

Wooldridge (2013), estimating such models using standard OLS will lead to inconsistent estimates

if the unobserved fixed effect is correlated with the error term, thus invalidating any inference. We

therefore include firm fixed effects in our analysis. This allows us to control for both observed and

unobserved firm heterogeneity in terms of risk and loan demand, which intuitively play an impor-

tant role in determining investments and borrowing decisions. These fixed effects also capture more

tangible variables such as the firm’s industry or its ownership structure (as long as the shareholding

structure did not change during the reference period). These characteristics can also play an im-

portant role in determining the levels of investment or its compensation levels in one firm compared

to another. It is easy to imagine how a family-owned company would be ex-ante more willing to

invest in its employees than a firm owned by a private equity fund which is more focused on steady

9In the Appendix we also report the marginal effects of each of the two non-linear models
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cash-flow generation 10. In addition, we also include year fixed effects in the regression to account

for time-varying shocks over our sample time window.

5.2.1 TLTRO Participation - The Extensive and Intensive Margins

We start the analysis with a simple method to estimate the effect we are interested in that uses a

dummy variable which jumps to a value of 1 in the year of the bank’s TLTRO Uptake and moves

back to 0 in the following years. This allows us to find any short term correlation between the

policy and its transmission to companies. Since bank’s benchmark for determining their rates was

based on their lending in the preceding months, it seems like the policy was designed to promote the

transmission of credit within the same period the funds were taken. However, since our data is only

available annually, we are not able to distinguish between funds taken at the beginning of the year

-e.g. TLTRO-I.3, posted in March 2015- from those at the end of the year - e.g. TLTRO-I.6, which

occurred in December 2015. We therefore include not only the indicator for take-up in the same

year, but also the one-period lagged variable. This allows us on the one hand to mitigate this data

shortcoming and on the other to partially capture the short-to-mid-term effect of participation. As

explained above, a firm’s investment or borrowing decision is generally dependent on a large number

of variables. Undoubtedly, many of these factors come from firms’ investment opportunities, existing

leverage, profit and other characteristics. We try to capture the most relevant aspects by including

the firm’s Size, measured by the log of total assets, its profit, measured by the EBIT margin, and

its balance sheet cash and cash equivalents (Cash). In the case of our two investment variables,

Capital Expenditures and Cost of employees, we also include a leverage variable as a control. In the

capital expenditures case, the debt metric used is Long-Term Debt, whereas in the employee costs

specification it is Short-Term Debt that we use. We include this additional control as a firms capital

deployment is likely dependent on the debt it took up, with the maturity of the debt matching

the investment time horizon. Capital expenditures are often financed using specific project finance,

whereas a firm might take up short term financing to finance the expansion of its personnel. As

10In fact, family-owned SMEs have a harder time in attracting and retaining non-family executives (Carlson, Upton
and Seaman, 2006), which might force them to pay higher wages to more senior employees. Likewise, private equity
owned firms generally pay higher than average compensation to management (CEO Senior Executive Compensation
Report for Private Companies, 2018)
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is common practice in regressions on corporate characteristics, all these firm control variables are

lagged to avoid the problem of simultaneity.

Additionally, a firm’s investment or borrowing decision can also be strongly influenced by factors

that are beyond its direct control, such as the general macroeconomic environment. For example,

the tax rate and the resulting tax shield of debt is a very likely relevant factor influencing the

decision to take up additional external finance and a well-known and extensively studied factor. We

therefore include the country’s Corporate Tax Rate as a control. We also try to capture the degree to

which the government participates in and tries to stimulate the national economy by including the

ratio of Government Expenditures to GDP. Likewise, as a directly influencing factor in the employee

expenses regressions and as a more general proxy for the health of the economy in the capital

expenditures regressions, we include the country’s Unemployment rate. As a measure of a country’s

riskiness, we use the national Debt-to-GDP ratio. Lastly, as a catch-all control variable for any

omitted macroeconomic variables, we include the Business Confidence Index (BCI ). This variable is

particularly useful as it captures the expectations of decision makers and specific information that

might not be evident to the outside observer. While these two sets of controls theoretically cover a

large number of influential factors, they do not capture bank-specific characteristics that might be

less dependent on either firms’ creditworthiness nor macroeconomic conditions but equally affect the

ability of firms to take up debt. We therefore include the lender’s levels of Cash at Central Banks,

its Net Interest Income and its holdings of Government Securities as bank controls to capture many

of these factors and isolate the effect of the policy. The set of equations we estimate in the first

stage of the analysis are thus

ij,t = αi + βiIj,p,a,T +Xj,t−1γi + Yj,tδi +Zj,tφ1 + ui,t (6)

lj,t = αl + βlIj,p,a,T +Xj,t−1γl + Yj,tδl +Zj,tφl + ul,t, (7)

where equation (1) and (2) represents the investment and leverage regressions, respectively. ij,t

stands for the investment variables Capital Expenditures and Cost of Employees at firm j, while

lj,t represents the two leverage variables considered. Our variable of interest, Ij,p,a,T , is the indi-
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cator that takes on the value of 1 if firm j’s bank participated or not (subscript p) in operation a

(TLTRO-I or TLTRO-II) at time T = {t, t − 1}. The control matrix Xj,t−1 represents the firm

control variables that were described above, while Yj,t and Zj,t capture the macroeconomic and

bank controls, respectively. To investigate the hetergeneity in bank health and its effect on firms,

the latter also includes an interaction between the TLTRO indicator and an indicator that takes on

the value of 1 if the associated bank had a share of non-performing loans above the median, Lastly,

the error terms ui,t and ul,t capture any additional, omitted factors.

While the above setup allows us to observe the marginal impact of the firm’s bank’s participation

in one set of TLTROs or the other, is does not allow us to investigate the depth of the effect of these

ECB operations. This we try do by looking at the actual euro-amount of banks’ take-up. Scaling the

annual TLTRO take-up by the bank’s assets, we are able to investigate not just the effect of whether

a bank participated or not in any given year in a TLTRO, but the intensive effect of participation. As

the policy’s objective from the outset was to provide as much capital to banks as needed so that they

could pass it on to their customers, we would expect banks that participated more heavily in these

operations to in turn extend more credit to their borrowers. It therefore seems reasonable to expect

those firms which were most heavily exposed to more intensively borrowing banks to increase their

bank lending and/or investments compared to firms whose main lenders participated less intensively

or not at all in the TLTROs. The equations we estimate in this case are analogous to (6) and (7),

but we substitute the dummy indicator variable for the actual, scaled take-up amount:

ij,t = αi + βiTLTRO Uptakea,T +Xt−1γi + Ytδi +Ztφ1 + ui,t (8)

lj,t = αl + βlTLTRO Uptakea,T +Xt−1γl + Ytδl +Ztφl + ul,t, (9)

The underlying reasoning in terms of control variables is the same, and we include both the con-

temporaneous and one-period lagged TLTRO Uptake. Again, this allows us to capture both the

immediate and shortly delayed effect.
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5.2.2 Differences-in-differences

One of the main tools for conducting policy analysis is Difference-in-Differences (DiD) estimation.

Its most useful and insightful application is in natural experiments (e.g. an earthquake) or quasi-

experiments (e.g. a policy that only affects one group of subjects). These subjects in such studies

are divided in two groups, the treated and the control group. In a lab-like experiment, the subjects

are randomly assigned to either control or treatment group. In a Difference-in-Differences model, it

is the (implementation of the) policy itself that assigns individuals or firms to one of the two groups.

To meaningfully carry out the analysis, we need to take into account the differences between the

two groups before the policy or event took place. This is resolved by obtaining data on the same

subjects of each group in at least two points in time: one before and one after the experiment took

place. This implies the data set can be broken down in the four categories that allow for statistically

valid inference: treated subjects before the policy implementation, treated subjects after the policy

implementation, control subjects before the policy implementation and control subjects after the

policy implementation. The use of differences-in-differences estimation also has the advantage of

circumventing an omitted variable bias, as it differences away the effects of variables that equally

affect both groups of subjects. In our application, these might include the introduction of the Basel

III regulation or the ECBs Single Supervisory Mechanism, which might have affected the two types

of banks and thus their borrowers in a similar way.

The goal of this analysis is to determine the effect of the TLTROs on firms that were exposed to

it (through their bank’s uptake). That is, we want to find the differential effect of the operations on

affected (treated) and non-affected (control) firms. The general regression equation that captures

the differences-in-differences effect is: y = β0 + γ0 ∗ BEFORE + β1 ∗ TREATED + γ1 ∗ AFTER ×

TREATED + controls + error. In such a model, the coefficient γ1 on the interaction between the

TREATED and AFTER dummy variables is the differences-in-differences estimator. This is the

coefficient of interest, as it measures the (average) treatment effect of the policy. In our application,

the two equations of interest in our model are

yi,t = αi + βi1j,p,a,T +Xt−1γi + Ytδi +Ztφ1 + ui,t (10)
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lj,t = αl + βl1j,p,a,T +Xj,t−1γl + Yj,tδl +Zj,tφl + ul,t, (11)

where the variable of interest is again 1j,p,a,T and its coefficients βi and βl. The model is struc-

turally equivalent to equations (6) and (7), only that now the dummy variable 1j,p,a,T takes on the

value of 1 in the year when the bank participated in the operation and remains at that level in

the following years (and also takes on the value of 0 throughout the whole sample period for those

firms whose banks did not participate in the operation). Likewise, the control variables include

the above-mentioned indicator of bank’s health as measured by its above or below median share of

NPLs. This allows us to capture the desired effect by splitting the firm-year observations into the

four groups discussed above.

The identifying assumption to establish a causal relationship between the TLTRO uptake and

firms’ behaviour -next to accounting for all necessary explanatory variables- is the parallel trends

assumption. It requires that in order to be able to attribute the response of the dependent variable

to the policy in question, subjects in the control and treatment group have experienced similar

developments in the response variable. In our case, if the treatment group’s investment ratio had

been increasing up until 2016 and continued to do so whereas the control group’s investment had

stalled or decreased until 2016 and decreased thereafter, attributing an increase in investments by

the treated firms from 2016 onward exclusively to TLTRO-II would be a mistake. Figures 2 and

3 depict the average rates of capital expenditures, expenditures on employees, long-term debt and

net debt for the treated and control groups for both TLTRO programmes. Given the annual nature

of the data used and the four-year time span from the first to the last TLTRO tender, performing

such a trend analysis does not allow for strong conclusions and makes the validation of the parallel

trends assumption difficult.
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Figure 2: Parallel Trends TLTRO-I

(a) Capital Expenditures per Group (b) Costs of Employees per Group

(c) Long-Term Debt per Group (d) Net Debt per Group
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Figure 3: Parallel Trends TLTRO-II

(a) Capital Expenditures per Group (b) Costs of Employees per Group

(c) Long-Term Debt per Group (d) Net Debt per Group

Panels (a) in Figures 2 and 3 show that while capital expenditures decreased from 2012 to 2013,

the control group already saw an increase or stagnation in 2014 both in the TLTRO-I and TLTRO-II

case, while the treated group kept reducing their Capex ratio. The investment levels remained very

similar from 2015 onwards in the case of TLTRO-II, while non-affected firms’ outpaced affected firms’

investment rate in 2015 but then fell and remained behind exposed firms’ investment ratio. Looking

at panels (b) in the two graphs, we observe that spending on employees until 2014 was even slightly

negatively correlated for the two groups and in both cases of TLTRO programmes. Most strikingly,

the dynamics of long-term debt significantly differed between the two groups when looking at the

first programme (Figure 2(a)). Net debt, on the other hand, shows rather parallel trends in both

TLTRO cases. In panel (d) of Figure 2 we observe similar trends until 2014 and a sharper decline in

Net Debt for the non-exposed group, whereas the Net Debt panel in Figure 3 shows a slower decline

for non-exposed groups. This appears to indicate that the first TLTRO programme was successful
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at slowing the pace of bank lending contraction, whereas the second one was not. This graphical

inspection indicates that the parallel trends assumption is at best only partially met, which we will

come back to discuss in Sections 6 and 7.

5.2.3 Two Stage Least Squares Estimation

As we have discussed, there is range of factors affecting not only the investment or leverage deci-

sions of firms, but also -and equally important- a number of factors determining whether a bank

participates in the TLTRO programme or not. Thus, neither the simple regression analysis using

the jump variables nor the Difference-in-Differences models are able to fully isolate the effect of

either set of liquidity injections. However, the take-up rule explained earlier that applied to the first

two operations of TLTRO-I can be used to circumvent this issue. Zooming in on the first TLTRO-I

programme, we estimate a Two Stage Least Squares (2SLS) Model, where we first regress the actual

TLTRO take-up on the lending borrowing limit determined by the exogenous 7% rule, and then use

this predicted take-up as an explanatory variable in the investments and leverage regressions.

In the standard instrumental variable (IV) model, the explanatory variable of interest is corre-

lated with the error term, which causes all estimated coefficients, not just the coefficient of interest,

to be inconsistent. To avoid this problem, a third variable which must satisfy two conditions is

required: (1) it needs to be uncorrelated with the error term in the structural model (equations

(12) and (13) below) and (2) it needs to have some correlation with the endogenous variable. The

first condition is the requirement that the instrument is exogenous, while the second one implies

that the instrument must be sufficiently relevant. In practical terms, the first condition is more of

an assumption, as we can never fully test this. However, in the case of the 7% rule used, we can

be reasonably confident that it was not ex-ante correlated with banks’ borrowing behaviour in the

12 months leading to April 2014. The estimation is then broken down into two parts, where the

endogenous variable is regressed on the exogenous instrumental variable first -this is the reduced

form regression- and the estimated values for the endogenous variable from this reduced form re-

gression are used in the main regression -the structural regression- next. The more general case of

2SLS proceeds in the same way, the main difference being that the reduced form regression includes
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several rather than only one exogenous regressors.

In our application, we use the IV/2SLS method to mitigate the endogeneity of banks participation

in the TLTROs of 2014. The structural models for our investment and leverage regressions are then

if,t = αi + βi ̂TLTRO Uptakej,T +Xt−1γi + Ytδi +Ztφ1 + ui,t (12)

lf,t = αl + βl ̂(TLTRO Uptake)j,T +Xt−1γl + Ytδl +Ztφl + ul,t, (13)

and the control matrices and dependent variables are the same as above. However, our variable

of interest, TLTRO Uptake, is no longer taken at face value but estimated using the 7% rule we

explained. This variable we estimate according to the following reduced form equation:

TLTRO Uptakej,2014 = β0 + β1Rulej,2013 +Xj,2013 + εj , (14)

where the index j identifies the bank and Xj,2013 is a set of bank fundamentals used to better predict

the variable of interest. The exact definition of our Rule variable is can be found in Table X in the

Appendix. We estimate equation (14) both with and without the control set. The estimation that

includes bank controls emulates the reduced form regression used in Benetton and Fantino, 2018.

As we shall see in the estimation results, including these bank controls is not of much value in our

application.

An important aspect to be mentioned is that this two-stage approach is not a ”pure” 2SLS

estimation, where an exogenous firm variable would be used as an instrument, since the first-stage

regression where we predict the TLTRO amount using the exogenous rule is estimated using the

bank data panel. This arises because we only have one bank for each firm-year observation in our

main firm data set, but this of course includes banks that have many firms associated to them. This

means the two steps have to be carried out across different data sets: the first is the bank-year data

set used for the analysis of the determinants of TLTRO Uptake in Sub-Section 5.1, while the second

is our main firm-year data set. We address this issue in Section 7 as well, but it is worth noting that
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this adds a layer of imprecision to our estimates.

6 Results

6.1 Determinants of TLTRO Uptake

A frequently made argument in the financial press and academia is that offering below-market

rates for commercial banks will attract those banks who in the first place were less well positioned

operationally and who therefore had high external finance premia, as suggested by Bernanke &

Gertler (1995). Additionally, participating banks can have the incentive to engage in liquidity

transformation by pledging non high quality liquid assets at the central bank in exchange for high

quality central bank reserves. Table 3 below shows the results of the Logit and Probit models

described in equation (5), which allow us to shed some light on the characteristics that contributed

to participation in these liquidity injections. In columns (1), (2), (4) and (5), where we estimate

the model without macroeconomic controls, we observe results that are in line with those presented

in Tables 1 and 2. The larger the bank, as measured by total assets, the more likely it is to

participate in the first family of TLTROs. In columns (1) and (3), where we use a smaller set of

bank controls, the equity ratio is negatively associated with the likelihood of participation, which

agrees with the significant difference in average equity ratios between the two groups discussed

earlier. However, when we expand the control set with non-performing loans, the cash holdings

at central banks and dependence on interbank markets, this negative correlation disappears. The

positive coefficient on the equity ratio remains as we include macro variables, but in neither case

is statistically significant. The inclusion of NPLs as a control and its coefficient of high statistical

significance strongly indicates that this variable was a main driver of participation in the first TLTRO

programme, providing support to the argument above. This effect and its significance largely remain

after the addition of macroeconomic controls in columns (3) and (6). Interestingly, both functional

forms of the model indicate that higher dependence on inter-bank funding markets reduces the

likelihood of participating in the operations. This indicates that the two sources of funding, central

bank liquidity and interbank short-term loans, are in competition, and the use of the shorter term

interbank funds disincentivise TLTRO participation. The negative and significant coefficients on
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the Net Interest Income variable shows that the more profitable a bank is in its operations, the less

likely it is to participate in the ECBs market intervention. This supports the argument that less

profitable banks that were most in need of cheaper funds participated in the operation. Along these

lines, banks incorporated in any of the GIIPS countries were more likely to participate, but this

effect is not significant. Overall, these results appear to endorse the argument that more risky banks

were especially attracted to these funds.

Table 5: Binary Outcome Regressions: TLTRO-I Uptake

Logit Probit

(1) (2) (3) (4) (5) (6)

Bank Size 1.6953∗∗∗ 1.7008∗∗∗ 1.7562∗∗∗ 0.9176∗∗∗ 0.9027∗∗∗ 0.9551∗∗∗

(0.2366) (0.2350) (0.3013) (0.1448) (0.1423) (0.1870)
Equity Ratio -4.3084 2.3459 1.6495 -2.1254 1.2919 0.8951

(7.3497) (4.1820) (4.4941) (3.2662) (2.2010) (2.4840)
Net Interest Income -18.7514+ -29.1450∗ -23.7362+ -9.5766+ -14.7868+ -12.6567+

(9.8077) (14.2221) (13.2790) (5.3534) (7.7301) (7.4111)
Gross Loans 3.9630∗∗ 1.6670 0.5572 2.1686∗∗ 0.8732 0.3174

(1.2964) (1.2637) (1.2228) (0.7125) (0.6743) (0.6662)
NPL 12.6092∗∗∗ 5.9157+ 6.7745∗∗∗ 3.3053+

(2.3378) (3.2999) (1.2887) (1.7837)
Cash at Central Bank -3.8762 7.1430 -2.0309 3.9636

(7.8394) (7.1132) (4.1620) (3.7956)
Interbank Liabilities -0.9646 -3.9794+ -0.5179 -2.1422+

(1.0564) (2.4019) (0.5864) (1.2237)
GIIPS 1.1449 0.6083

(0.9866) (0.5379)
Sovereign Debt 0.0021 0.0008

(0.0157) (0.0085)
Unemployment 0.2812∗ 0.1541∗

(0.1092) (0.0614)
Capital Tax -4.1251 -2.2359

(2.7263) (1.4713)

Observations 8,016 4,950 4,875 8,016 4,950 4,875
No. of banks 4,165 2,650 2,603 4,165 2,650 2,603
p-value of regression 0.0000 0.0000 0.0000 0.0000 0.0000 0.0007
Pseudo R-Squared 0.5135 0.6196 0.6623 0.5110 0.6185 0.6607
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

In the case of the first set of TLTROs, at the average Total Assets of EUR 1.1 million (corre-

sponding to the samples in columns (3) and (6)), an increase by EUR 1,000 in Total Assets would
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increase the probability of participating in the operation by 0.09%. At an average Net Interest

Income of 3.3% of the gross loan book, a 1% increase would reduce the likelihood of participation

by 0.7%. Likewise, at the average NPL / Gross Loans ratio of 6.6%, a 1% increase in NPL would

increase the probability of participation by 0.17%. While these marginal effects are less significant

than the coefficients in the latent variable models (see Table X in the Appendix), they support the

view that less profitable and more impaired banks were drawn to the liquidity injections.

If we look at the second set of TLTROs instead, we observe a similar picture. Again, bank size

is the main factor explaining the decision to participate or not. When the model is expanded to

include the additional variables NPL, Cash at Central Bank and Interbank Liabilities, we find that

the ill-performing loans variable strongly increases the likelihood of participation. Contrary to the

results in Table 5, we find that the inclusion of macroeconomic variables removes the significance

of non-performing loans and makes the coefficient slightly negative. Similar to what we observed in

the first TLTRO case, the Interbank Liabilities variable has a significant negative coefficient, which

supports the view that both sources of funds act as substitutes. While the coefficient on the net

interest income is negative across all models as before, the effect is not significant in the second

TLTRO case. Again, belonging to any of the most affected countries during the sovereign debt crisis

significantly increases the change of participation in the TLTROs.

In terms of the marginal impact of these variables, the effects are also less significant than the

coefficients in the latent variable model at the bottom of page 24. At the average Total Assets of

EUR 1.2 million (corresponding to the samples in columns (3) and (6) in Table 6), an increase by

EUR 1,000 in Total Assets would increase the probability of participating in the operation by 0.12%.

Focusing on the significant GIIPS coefficient in column (3) in Table 6, we see that belonging to one

of these five countries significantly increases the likelihood of participation in the second TLTRO by

0.17%.
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Table 6: Binary Outcome Regressions: TLTRO-II Uptake

Logit Probit

(1) (2) (3) (4) (5) (6)

Bank Size 2.1159∗∗∗ 2.0981∗∗∗ 1.9903∗∗∗ 1.0490∗∗∗ 1.1064∗∗∗ 1.1006∗∗∗

(0.4954) (0.3506) (0.3585) (0.1859) (0.1910) (0.2295)
Equity Ratio -2.6951 1.9811 0.7082 -1.3647 1.4524 0.6712

(6.8519) (5.9858) (7.5463) (2.6926) (3.1022) (3.5462)
Net Interest Income -15.4426 -5.4517 -0.7584 -8.3089 -3.1949 -0.3083

(11.3923) (9.1436) (7.7860) (5.7135) (5.3258) (3.9269)
Gross Loans 5.2895∗ 2.7080 2.3297 2.7616∗∗ 1.4663 1.3178

(2.1180) (1.9607) (1.8265) (1.0163) (1.0584) (1.0374)
NPL 10.6822∗∗ -0.0949 5.5558∗∗ -0.0406

(3.3056) (3.6014) (1.7441) (2.0210)
Cash at Central Bank -17.8204+ -14.5736 -9.5814+ -7.8250

(10.7313) (12.3418) (5.8145) (6.7127)
Interbank Liabilities -3.9640 -6.7905+ -1.9409 -3.7548+

(3.6248) (3.7947) (1.6074) (2.2662)
GIIPS 2.9094∗ 1.5675+

(1.4754) (0.8354)
Sovereign Debt -0.0191 -0.0102

(0.0203) (0.0114)
Unemployment 0.2424 0.1365

(0.1684) (0.0927)
Capital Tax -5.1142+ -2.8475+

(2.6900) (1.4617)

Observations 7,836 4,722 4,636 7,836 4,722 4,636
No. of banks 4,156 2,661 2,612 4,156 2,661 2,612
p-value of regression 0.0003 0.0000 0.0001 0.0000 0.0000 0.0042
Pseudo R-Squared 0.4868 0.5795 0.6129 0.4835 0.5775 0.6107
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

6.2 How do Firms Use TLTRO Funds?

6.2.1 TLTRO Participation - The Extensive Margin

The first set of regressions attempts to determine the one-off effect of its bank’s TLTRO participa-

tion on a firm’s decisions. In this analysis, the variables of interest for the first TLTRO operations

are Ij,p,a,T (see equations (6) and (7)), which jumps to a value of 1 only in the year in which the

bank participated in the operations. The results in this section show the effects of TLTRO exposure

on the extensive margin for both programmes. Table 7 shows the results for the two corporate in-
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vestment variables CapEx and Cost of Employees (CoE). As columns 1-8 show, the fact that a firm’s

main bank participated or not in the programme does not significantly affect the firm’s investment

behaviour. Both the contemporaneous and lagged effects are not only statistically insignificant,

but also economically very small. However, it is interesting so note that while the effect on the

contemporaneous TLTRO variable is positive, it always reverses in sign if we consider the lagged

variable. This is the case for all four specifications of the CapEx regression, independent of whether

bank control variables are included or not. As we can see in column (1), when we interact the High

NPL variable with the TLTRO dummy, we observe a positive but insignificant coefficient. When

the lagged variables are considered, however, the coefficient on the interaction variable becomes

significant and implies that, on average, if a bank was above median risky and participated in the

operation, its borrowers would increase their investment by 0.18 percentage points. When bank

controls are included, the lagged effect of participation becomes slightly negative and the positive

and significant impact from the interaction also disappears, implying a slight reduction of Capital

Expenditures of 0.04%.

The effect of banks’ TLTRO participation is also hard to observe if we look at the Costs of

Employees, our proxy for employee compensation. In this case, all coefficients on the participa-

tion dummy are slightly negative if the contemporaneous version and reverse in sign in the lagged

form. Interestingly, the interaction between High NPL and the TLTRO-I indicator has a negative

effect across all specifications, but is only significant in the case without other bank controls and

in the contemporaneous specification (column (5)). While the Cost of Employees regressions show

a respectable R-Squared, the Capital Expenditures regressions only have an adjusted R-Squared of

13.4%.
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Table 7: CapEx, Cost of Employees and Bank-level TLTRO-I Uptake

Capital Expenditure Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-I dummy 0.0005 0.0013 0.0004 0.0005
(0.0007) (0.0014) (0.0004) (0.0006)

TLTRO-I dummy -0.0002 -0.0001 -0.0004 -0.0005
(lagged) (0.0007) (0.0014) (0.0003) (0.0005)
TLTRO-I dummy 0.0009 0.0004 -0.0010∗ -0.0005
× High NPL (0.0008) (0.0015) (0.0005) (0.0008)
TLTRO-I dummy 0.0018∗ -0.0004 -0.0002 -0.0009
(lagged) × High NPL (0.0007) (0.0013) (0.0004) (0.0007)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 381,353 381,353 139,012 139,012 381,353 381,353 139,012 139,012
Number of Firms 99,638 99,638 46,317 46,317 99,638 99,638 46,317 46,317
R-Squared (Overall) 0.360 0.360 0.422 0.422 0.827 0.827 0.850 0.850
Adj. R-Squared 0.134 0.134 0.134 0.134 0.765 0.765 0.775 0.775

Firm control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

In the same fashion, we analyze the effect of the second set of TLTROs on investments and

employee compensation. Capital Expenditures also show little variation following their borrower’s

participation in the operation, but the effect attributable to contemporaneous and delayed dummies

is consistently negative, both for Capital Expenditures and Cost of Employees. The interaction vari-

able using the risky bank metric has an ambiguous effect on Capital Expenditures. The specifications

without bank controls report a slightly positive effect both contemporaneously and one year after

participation, but the contemporaneous effect reverses sign once other bank variables are accounted

for and the effect on the lagged variable increases to 0.23%. However, none of these coefficients are

significant. When looking at columns (5)-(8), we see a positive effect if no additional bank controls

are included, the effect on the lagged interaction amounting to 0.15% higher spending on employees.

As we saw with Capital Expenditures in the first TLTRO, as soon as the bank variables are added

this effect disappears.
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Table 8: CapEx, Cost of Employees and Bank-level TLTRO-II Uptake

Capital Expenditure Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-II dummy -0.0011 -0.0004 -0.0003 -0.0009
(0.0008) (0.0017) (0.0004) (0.0009)

TLTRO-II dummy -0.0009 -0.0003 -0.0007 -0.0012
(lagged) (0.0009) (0.0014) (0.0005) (0.0008)
TLTRO-II dummy 0.0018 -0.0012 0.0002 0.0007
× High NPL (0.0011) (0.0019) (0.0006) (0.0011)
TLTRO-II dummy 0.0004 0.0023 0.0015∗ -0.0004
(lagged) × High NPL (0.0011) (0.0020) (0.0006) (0.0011)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 381,353 381,353 139,012 139,012 381,353 381,353 139,012 139,012
Number of Firms 99,638 99,638 46,317 46,317 99,638 99,638 46,317 46,317
R-Squared (Overall) 0.360 0.360 0.422 0.423 0.827 0.827 0.850 0.850
Adj. R-Squared 0.134 0.134 0.134 0.134 0.765 0.765 0.775 0.775

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

If we look at the use of debt instead, we also find mixed results. Participating in the first TLTRO

had a positive moderate impact of 0.12 percentage points on long term debt, but this effect disap-

pears as soon as bank controls are included. The delayed effect is negative however both when bank

controls are included and when they are not. There also does not appear to be a differential effect

of a bank’s risk, as measured by the High NPL interaction. While the direction of the effect is con-

temporaneously positive and negative when the variable is lagged, all coefficients are insignificant.

In terms of Net Debt, bank participation does seem to have increased leverage, the coefficient in the

regressions without bank controls being significant and implying a 0.29 percentage point higher Net

Debt to Total Assets ratio. The contemporaneous and lagged variable measuring differential bank

risk shows negative coefficients throughout columns (5)-(8), implying that firms borrowing from

riskier banks that participated on average reduced their leverage by 0.07-0.31 percentage points, the

reduction on the lagged interaction being significant at the 5% level.

This result may be counter-intuitive if we consider the graphical evidence from Figure 2, where

we saw a sharper decrease in Net Debt by non-participating banks. It is also at odds with the evi-

dence presented by (Benetton & Fantino, 2018), who not only find a significant decrease in lending
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rates but also an increase in the amount of loans supplied after the TLTROs by participating banks

in Italy. As is explained in more detail in Section 7, this outcome might be the result of our specific

data set rather than a general observation. However, it is equally possible that the additional funds

available to banks were extended to larger, less risky firms in the form of syndicated loans. This

would be one of the implications posited by asymmetric information models such as Holmström and

Tirole, 1997. In the reverse direction, smaller firms with more need for a strong credit provider

might have interpreted their banks participation in the operations as an adverse sign, as discussed

earlier.

Table 9: Debt and Bank-level TLTRO-I Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-I dummy 0.0012 -0.0002 0.0029∗ 0.0009
(0.0008) (0.0014) (0.0013) (0.0024)

TLTRO-I dummy -0.0013 -0.0009 -0.0020 -0.0011
(lagged) (0.0007) (0.0008) (0.0011) (0.0013)
TLTRO-I dummy 0.0005 0.0006 -0.0024 -0.0025
× High NPL (0.0011) (0.0011) (0.0016) (0.0018)
TLTRO-I dummy -0.0004 -0.0010 -0.0007 -0.0031∗

(lagged) × High NPL (0.0007) (0.0010) (0.0012) (0.0015)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 281,944 281,944 235,401 235,401 281,944 281,944 235,401 235,401
Number of Firms 77,855 77,855 70,398 70,398 77,855 77,855 70,398 70,398
R-Squared (Overall) 0.895 0.895 0.898 0.898 0.921 0.921 0.923 0.923
Adj. R-Squared 0.854 0.854 0.854 0.854 0.891 0.891 0.890 0.890

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

If we look at the second set of TLTROs, we again always observe a negative coefficient across

specifications for both LT Debt and Net Debt. In both leverage regressions, the lagged participation

indicator has a significant negative impact, three out of four coefficients being significant at least at

the 5% level when additional bank controls are excluded. In the case of Net Debt and the lagged

effects, this reduction is partly mitigated if the lending bank was a High NPL bank, as columns (6)

and (8) show. These results are in line with Figure 3 in the case of both leverage variables.
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Table 10: Debt and Bank-level TLTRO-II Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-II dummy -0.0016 -0.0007 -0.0025∗ -0.0013
(0.0008) (0.0009) (0.0013) (0.0014)

TLTRO-II dummy -0.0027∗ -0.0011 -0.0072∗∗∗ -0.0037
(lagged) (0.0012) (0.0013) (0.0018) (0.0020)
TLTRO-II dummy 0.0003 -0.0005 0.0022 0.0010
× High NPL (0.0010) (0.0010) (0.0015) (0.0017)
TLTRO-II dummy 0.0012 0.0002 0.0054∗∗ 0.0030
(lagged) × High NPL (0.0013) (0.0013) (0.0020) (0.0020)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 281,944 281,944 235,401 235,401 281,944 281,944 235,401 235,401
Number of Firms 77,855 77,855 70,398 70,398 77,855 77,855 70,398 70,398
R-Squared (Overall) 0.895 0.895 0.898 0.898 0.921 0.921 0.923 0.923
Adj. R-Squared 0.854 0.854 0.854 0.854 0.891 0.891 0.890 0.890

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

6.2.2 TLTRO Participation - The Intensive Margin

As have just seen, the mere fact that a bank participated in either the first or the second TLTRO

programmes did not have a strong or at least mixed effect on that bank’s borrowers and its invest-

ment or its leverage. We thus turn to analyze whether the amount borrowed itself rather than the

mere fact of participating, i.e. the intensity with which banks participated in the operations, played

a role (equations 8 and 9). As the conditions of the programmes clearly provided the incentive to

pass on these funds (and penalised participating banks for failing to sufficiently do so), we expect

banks with a higher take-up, as measured by the ratio of TLTRO funds to total assets, to have

lent out more to its clients, which in turn could have invested that money in the form of capital

expenditures or increasing their employees compensation.

The results in Table 11, which reports on the first TLTRO programme, give an unclear answer

to this question. In the specification that only includes firm and macroeconomic controls (columns

1 and 2), capital expenditures seem to react positively to a higher degree of TLTRO-I take-up both

within the same period and one year after the take-up, this increase ranging from 1.55 to 3.65

percentage points. Such an effect would support the argument that firms were in need of capital
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to finance their investments that previously was not accessible to them. By accessing the cheap

TLTRO funds, banks were able to extend the credit to firms that so much they needed. However,

we cannot reach such categorical conclusions, as neither of the two coefficients is significant, and the

lagged variable in column (4) suggests that the effect was in the opposite direction.

Table 11: Capital Expenditures, Cost of Employees and the Intensity of TLTRO-I Uptake

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-I Amount 0.0365 0.0050 0.0121 0.0238
(0.0233) (0.0376) (0.0129) (0.0194)

TLTRO-I Amount 0.0155 -0.0352 -0.0050 0.0184
(lagged) (0.0253) (0.0478) (0.0130) (0.0202)
TLTRO-I Amount -0.0089 -0.0366 -0.0267 -0.0153
× High NPL (0.0304) (0.0351) (0.0185) (0.0213)
TLTRO-I Amount 0.0165 -0.0016 0.0236 0.0328
(lagged) × High NPL (0.0348) (0.0507) (0.0182) (0.0268)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 381,353 254,360 139,012 84,151 381,353 254,360 139,012 84,151
Number of Firms 99,638 74,413 46,317 29,794 99,638 74,413 46,317 29,794
R-Squared (Overall) 0.360 0.404 0.422 0.447 0.827 0.846 0.850 0.861
Adj. R-Squared 0.134 0.157 0.134 0.144 0.765 0.783 0.775 0.785

Control variables are lagged. All regressions include firm fixed effects and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The inclusion of banks’ levels of cash at central banks, the government securities they hold and

their profitability also reduces considerably the magnitude of the contemporaneous and lagged TL-

TRO variables. As the last two rows show, the effect of a bank’s ratio of NPL to Total Assets is

also ambiguous, the contemporaneous interaction having a negative effect, while the direction of the

lagged interaction varies depending on the bank controls. As the standard errors show, these esti-

mates are vary imprecise and therefore do not lead to a clear conclusion. In the Cost of Employees

regressions, the contemporaneous participation variable seems to increase employee-related spending

by 1.21 to 2.38 percentage points, but the effect reverses in the specification including bank controls

when the variable of interest is the lagged participation variable. With regard to the quality of a

firm’s borrower, we also find mixed results depending on whether the interaction is considered in

the same period or in the preceding year. Again, all these coefficients are not significant, so we are
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not able to reach any definitive conclusions.

If we look at the second set of TLTROs, we see that firms whose banks took up more TLTRO

funds decreased their Capital Expenditures in the same period, this reduction being slightly but

insignificantly larger for firms whose banks had high NPLs (column (1) Table 12). The effect

however reverses in sign and increases considerably in magnitude if we consider the one year delayed

effect. If a bank increased its participation by 0.1% of total assets -admittedly a large amount-, its

borrowers on average decreased their capital expenditures by 4 percentage points in the following

year. The fact that the participating bank had an above median level of non-performing loans

further reduced firms capital investments by some 7.4 percentage points for the same 0.1% increase

in TLTRO funds. While columns (5) and (6) show that the Cost of Employees increased, this effect

reverses its sign once we account for other bank fundamental. The cumulative decrease in employee

spending is of 0.27 percentage points for borrowers from non high risk banks, while the reduction

grows to 0.4 percentage points for high risk bank clients following a 0.1% higher TLTRO uptake.

However, none of the effects reported in the Cost of Employees regressions are significant at the 5%

level.

Table 12: Capital Expenditures, Cost of Employees and the Intensity of TLTRO-II Uptake

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-II Amount -0.0041 0.0024 -0.0063 -0.0043
(0.0119) (0.0198) (0.0062) (0.0091)

TLTRO-II Amount -0.0397∗∗ -0.0613 0.0114 -0.0267
(lagged) (0.0139) (0.0314) (0.0069) (0.0147)
TLTRO-II Amount -0.0088 0.0065 0.0146 -0.0088
× High NPL (0.0205) (0.0337) (0.0114) (0.0190)
TLTRO-II Amount -0.0735∗∗ -0.0453 0.0106 -0.0133
(lagged) × High NPL (0.0234) (0.0693) (0.0128) (0.0333)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 381,353 254,360 139,012 84,151 381,353 254,360 139,012 84,151
Number of Firms 99,638 74,413 46,317 29,794 99,638 74,413 46,317 29,794
R-Squared (Overall) 0.360 0.404 0.422 0.447 0.827 0.846 0.850 0.861
Adj. R-Squared 0.134 0.157 0.134 0.144 0.765 0.783 0.775 0.785

Control variables are lagged. All regressions include firm fixed effects and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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As we have seen, the a higher intensity of TLTRO-I participation had an insignificant and moder-

ately positive effect on capital expenditures and cost of employees, while the participation intensity

in the second set of tenders had clearer negative effect on both variables. The fact that firms did not

significantly increase or even decreased their capital or personnel-related investments following their

banks’ TLTRO participation can be explained by a range of theories: negative signalling, lack of

interesting investment opportunities, negative economic expectations or others. However, we could

expect firms’ debt levels to have increased in line with their bank’s amount of TLTRO take-up.

As we saw in Figures 2 and 3, both the long-term portion of debt and net debt of the exposed

and non-exposed firm in our sample decreased from 2012 to 2018. We now investigate whether the

intensity of bank participation in the TLTROs was able to slow down the reduction in leverage for

those firms that were exposed to it, like it did following the VLTROs (Carpinelli and Crosignani,

2017).

Table 13 shows how our two leverage metrics responded to the amount of TLTRO-I funds bor-

rowed. The positive and significant coefficients in columns (1) and (5) indicate that a more intense

participation in the first TLTROs had a sizeable effect on both long-term debt and net debt, with

the increase in both leverage variables increasing by a multiple of 8.3-8.5 relative to the increase in

TLTRO intensity. Both these effects are strongly significant, as are the coefficients on the lagged

intensity measures. With a one period delay, the effect on LT Debt falls to 0.058 an increases to

0.115 on Net Debt, both increases being significant at the 1% level. Adding bank fundamentals to

these regressions admittedly reduces the significance of the coefficients and their magnitude, but

the overall result remains. With regard to our measure of bank risk, we find a small additional

increase in LT debt independently of whether the variable enters the regression in contemporaneous

or lagged form. The effect on Net Debt is less clear, with the fact of being a riskier bank leading to

a smaller leverage increase concurrently but to a higher level of leverage in the following year. None

of the High NPL interactions is significant at the 5%, so we cannot be certain of the direction of the

effect. These results however paint a clearer picture than those using only the participation dummy

and they are strongly in line with the evidence presented by Benetton and Fantino (2018) in their

analysis of Italian lending and TLTROs. If banks behaved similarly in Spain, France and Portugal,
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and lowered their lending rates, we would expect exactly these dynamics in exposed firms’ leverage.

Table 13: Debt and the Intensity of TLTRO-I Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-I Amount 0.0828∗∗∗ 0.0466 0.0849∗ 0.0412
(0.0243) (0.0290) (0.0381) (0.0460)

TLTRO-I Amount 0.0582∗∗ 0.0555∗ 0.1150∗∗ 0.0920∗

(lagged) (0.0226) (0.0251) (0.0363) (0.0401)
TLTRO-I Amount 0.0104 0.0145 -0.0594 -0.0765
× High NPL (0.0271) (0.0280) (0.0469) (0.0486)
TLTRO-I Amount 0.0086 0.0063 0.0426 0.0386
(lagged) × High NPL (0.0275) (0.0372) (0.0448) (0.0601)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No No No Yes Yes Yes Yes
Observations 281,944 254,360 235,401 217,539 281,944 254,360 235,401 217,539
Number of Firms 77,855 74,413 70,398 67,768 77,855 74,413 70,398 67,768
R-Squared (Overall) 0.895 0.901 0.898 0.901 0.921 0.926 0.923 0.926
Adj. R-Squared 0.854 0.859 0.854 0.856 0.891 0.895 0.890 0.893

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

When we zoom in on the second TLTRO programme, our regression results agree with the

graphical evidence in Figure 3. The negative effect of higher TLTRO participation ranges between

0.18 to 2.22 percentage points in the LT Debt case. It is also interesting to see the negative effect of

being a high-risk bank on their borrowers’ leverage ratios. In the specifications without additional

bank controls, the additional (and strongly significant) decrease amounts to 4 to 6 percentage points,

while the significance and magnitude is much smaller in the case with bank fundamentals. Turning

to Net Debt, all intensity variables show negative signs, the magnitude being slightly smaller than

in the LT Debt regressions. Again, except for the lagged interaction, all bank risk interactions have

a negative sign, but this time no coefficient is significant at the 5% level (column 8).
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Table 14: Debt and the Intensity of TLTRO-II Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

TLTRO-II Amount -0.0221∗ -0.0142 -0.0117 -0.0005
(0.0107) (0.0113) (0.0173) (0.0182)

TLTRO-II Amount -0.0145 -0.0018 -0.0287 -0.0143
(lagged) (0.0117) (0.0117) (0.0185) (0.0189)
TLTRO-II Amount -0.0411∗ -0.0287 -0.0279 -0.0091
× High NPL (0.0202) (0.0202) (0.0321) (0.0324)
TLTRO-II Amount -0.0602∗ -0.0019 -0.0679 0.0116
(lagged) × High NPL (0.0238) (0.0340) (0.0375) (0.0525)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No Yes Yes Yes
Observations 324,412 324,412 273,949 273,949 324,412 324,412 273,949 273,949
Number of Firms 89,127 89,127 81,239 81,239 89,127 89,127 81,239 81,239
R-Squared (Overall) 0.893 0.893 0.896 0.896 0.920 0.920 0.921 0.921
Adj. R-Squared 0.853 0.853 0.852 0.852 0.890 0.890 0.888 0.888

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

6.2.3 The Difference-in-Differences Estimator

While the dummy variable approach employed above gives interesting insights into the potential

effects of the policy, it falls short of adequately accounting for the long-term effects of it and is of

little use in isolating the effect of the policy. Likewise, the analysis of take-up intensity also only

captures a short term effect. We thus now turn to the Difference-in-Differences analysis explained

above. Contrary to the ”jump variable” approach, the dummy variable in this case jumps to the

value of 1 in the year in which the bank participates in the operation and remains at that value

from then onward. The results from the Difference-in-Differences analysis of our two investment

variables are presented in Table 15. Again, the first four and the last four columns report the

results for the Capital Expenditures and Cost of Employees variables, respectively. Independently

of whether bank control variables are included or not, the effect of a bank’s TLTRO participation

on Capital Expenditures is both economically small and statistically insignificant in the case of the

first programme. Also the variable including the bank risk metric is very insignificant, but slightly

positive. In terms of employee spending, the DiD estimates also yield inconclusive results. While the

coefficients are both slightly negative, they are very imprecise, as are those on the triple interaction
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term that captures bank risk. This appears to indicate that also the longer-term effect of the first

TLTRO on corporate investments was rather limited.

Looking at columns (3) and (4), we find that the second set of TLTROs had a slightly larger

and negative impact on firms’ capital expenditures. While the DiD estimate is still insignificant

in the TLTRO-II case, the magnitude of the coefficients in columns (3) and (4) show that this

set of operations had an effect some 13 and 22 times larger in the estimations with and without

bank controls than the first set of TLTROs. The coefficients on the triple interaction term are also

insignificant as in the TLTRO-I case. With regard to the policy’s effects on Cost of Employees, we

again find a negative coefficient for the interaction variable. When excluding bank-specific variables,

we see that on average a bank’s participation in TLTRO-II implied a 0.12% significantly lower

expenditure on employees. If we account for the lender’s cash at central banks, government securities

and profitability, this effect becomes slightly smaller and loses its significance. Similar to the Capital

Expenditures regressions, the bank risk variable has a small and insignificant coefficient.

Table 15: Capital Expenditures and Cost of Employees (DiD)

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Treated-I -0.0001 0.0001 -0.0004 -0.0001
× postTLTRO-I (0.0010) (0.0025) (0.0006) (0.0010)
Treated-I 0.0003 0.0017 -0.0002 -0.0002
× postTLTRO-I × High NPL (0.0007) (0.0016) (0.0004) (0.0009)

Treated-II -0.0013 -0.0022 -0.0012∗ -0.0009
× postTLTRO-II (0.0009) (0.0018) (0.0005) (0.0011)
Treated-II 0.0006 -0.0008 0.0008 0.0012
× postTLTRO-II × High NPL (0.0009) (0.0018) (0.0005) (0.0010)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No Yes No Yes No Yes No Yes
Observations 417,588 146,755 417,588 146,755 417,588 146,755 417,588 146,755
Number of Firms 107,416 47,846 107,416 47,846 107,416 47,846 107,416 47,846
R-Squared (Overall) 0.352 0.413 0.352 0.413 0.820 0.841 0.820 0.841
Adj. R-Squared 0.127 0.129 0.127 0.129 0.757 0.764 0.757 0.764

Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The results of the difference-in-differences analysis for the leverage regressions are shown in Table

16. In the regression without bank controls, we find that being exposed to TLTRO-I funds slightly
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reduced the long-term debt to assets ratio (column (1)). The coefficient flips sign and grows by

a factor of five when these bank characteristics are included, but both estimates are statistically

insignificant. The more complete model of column (2) indicates a slight increase in leverage due to

TLTRO exposure, an outcome consistent with the result of lower lending rates offered by partici-

pating banks presented by Benetton and Fantino (2018). If we look at the two coefficients on the

triple interaction term, we find that firms associated to participating, high risk banks reduced their

leverage by 0.30% and 0.12% if we do and do not control for bank fundamentals, respectively. Sim-

ilarly, Net debt increased if a bank participated in the operations, while the reduction in leverage if

the bank is high-risk also is observed in this case. Looking at the difference-in-differences estimator

for the second TLTRO programme, we find much more conclusive results. In the case of long-term

debt, we find that firms significantly reduced their exposure to this debt whenever their banks were

participants in the liquidity injections by some 0.2 to 0.4% (columns (3) and (4)). This reduction

is magnified if the variable we consider is Net Debt. All four coefficients on both long-term and net

debt are significant at the 10% level, indicating that the newly granted funds from TLTRO injections

did not end up on the balance sheet of small firms.

Table 16: LT Debt and Net Debt (DiD)

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

Treated-I -0.0006 0.0030 0.0005 0.0037
× postTLTRO-I (0.0014) (0.0017) (0.0022) (0.0028)
Treated-I -0.0030∗∗∗ -0.0012 -0.0037∗∗ -0.0024
× postTLTRO-I × High NPL (0.0008) (0.0010) (0.0012) (0.0016)

Treated-II -0.0039∗∗∗ -0.0023 -0.0053∗∗ -0.0040∗

× postTLTRO-II (0.0011) (0.0012) (0.0016) (0.0018)
Treated-II 0.0004 0.0004 0.0021 0.0011
× postTLTRO-II× High NPL (0.0010) (0.0009) (0.0014) (0.0015)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No Yes No Yes No Yes No Yes
Observations 486,285 414,906 486,285 414,906 486,285 414,906 486,285 414,906
Number of Firms 120,169 112,535 120,169 112,535 120,169 112,535 120,169 112,535
R-Squared (Overall) 0.869 0.873 0.869 0.873 0.904 0.906 0.904 0.906
Adj. R-Squared 0.825 0.825 0.825 0.825 0.872 0.871 0.872 0.871
Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.4 2SLS Regression - The 7% Rule

As discussed in Section 5, neither the simple regression analysis using the extensive or intensive

participation variables nor the more orthodox difference-in-differences models achieve identification

of the causal effect of either set of liquidity injections on the firm variables. While achieving perfect

identification is a major challenge, we attempt to approximate it using the take-up rule defined for

the first two tenders of the first TLTROs. Banks participating in these were limited to borrowing

an amount of 7% of their net lending to households and non-financial corporations. Aggregating the

bank’s Consumer loans and Corporate loans variables into Household loans, we can use this rule to

circumvent the endogeneity in banks’ participation in the first TLTROs and estimate equations (12)

and (13). As explained in Section 5 and in the description of the details of the operations, only the

first two tenders of TLTRO-I (September and December 2014) were subject to the 7% rule. We only

have annual firm and bank data, so we aggregate the take-up in the first two operations. Since we

cannot determine the level of eligible loans as of the March 2014, we use the 2013 levels as a proxy

for it. Given that the first three months of 2013 are excluded and the first three months of 2014

are included in the actual benchmark, while we include the first three months of 2013 and exclude

the first three months 2014 in our proxy, there is certainly some inaccuracy and measurement error

that is introduced. However, since there is a six months overlap between the actual period and the

period we employ, we believe this will only have a small effect on the accuracy of our results.

We thus proceed to regress the actual level of TLTRO-I uptake on the exogenous Rule (equation

(14))11. Despite the fact that the sample of participating banks for which data on consumer and

corporate lending is available is very small compared to the total bank-year sample, we find that

using the exogenous rule variable alone, we can explain 21% of the variation in TLTRO Uptake.

The coefficient on the Rule variable is significant at the 5% level, but most importantly predicts

as expected that a higher borrowing allowance, as specified by the exogenous rule, implies a higher

11As discussed, we also added a range of bank control variables to the first stage of the regression, following Benetton
and Fantino (2018). While adding these controls increased the explanatory power of the model, they are statistically
insignificant both individually and jointly. Their inclusion does not change the significance or sign of the Rule variable,
only increases its magnitude. Table 26 in the Appendix reports the results of these regressions. The fact that the
additional bank fundamentals are not significant in the first stage seems to indicate that the exogenous rule variable
by itself is able to capture the bank-specific elements that influenced the intensity of TLTRO participation.
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level of borrowing in 2014.

We next estimate the model in equations (12) and (13) using the predicted amount of TLTRO

take-up. Since we want to focus on the intensity of participation as measured by the estimated

TLTRO amount, we only use those observations where the firms were exposed to the policy via their

banks and restrict the sample to the period 2013-2016, in order to better capture the immediate

and short term effect. The coefficients in columns (1) and (3) of Table 17 tell us that a more

intense participation in the two first TLTROs has a positive effect on investment. The effect is also

sizeable, amounting to approximately 1.7 in the baseline specification and 3.7 percentage points if

we account for bank fundamentals. If the one-period lagged effect is considered, the direction of

the effect is less clear, as we expect a 0.08 percentage point increase in capital expenditures in the

model without bank controls. This deferred effect becomes slightly negative (-0.0054) once we add

bank variables to the model, which makes a conclusive interpretation of the overall impact difficult.

This is reinforced by the fact that all of the coefficients are insignificant by a large margin. The

effect of a higher TLTRO take-up on employee expenditures is also interesting. The specifications

with and without bank controls predict a lower and higher share of employee spending in the year of

participation, respectively. The inclusion of bank variables plays a large role, as the coefficient flips

from negative to positive and increases in magnitude. When we use the lagged TLTRO prediction,

the effect is positive in both specifications ((6) and (8)), but again, neither of these coefficients are

significant. We therefore cannot conclude that we find any strong and conclusive effects when using

the exogenous variable for TLTRO uptake.
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Table 17: CapEx, Cost of Employees and Predicted TLTRO-I Uptake

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Predicted TLTRO-I 0.0173 0.0370 -0.0394 0.0471
Amount (0.0453) (0.0736) (0.0277) (0.0507)

Predicted TLTRO-I 0.0008 -0.0054 0.0243 0.0013
Amount (lagged) (0.0482) (0.0661) (0.0253) (0.0355)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 262,029 262,029 86,377 86,377 262,029 262,029 86,377 86,377
Number of Firms 79,916 79,916 27,780 27,780 79,916 79,916 27,780 27,780
R-Squared (Overall) 0.404 0.404 0.424 0.424 0.840 0.840 0.846 0.846
Adj. R-Squared 0.142 0.142 0.151 0.151 0.770 0.770 0.773 0.773

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Lastly, we look at the effect of TLTRO intensity on our leverage variables. In the case of

long-term debt, the coefficients on the contemporaneous effect are positive and large in both the

specifications with and without bank controls, and the one-year delayed effect is also predicted to

be positive. However, only the one-year delayed effect is significant at the 10% level. In the Net

Debt regressions, the predicted effect is negative and large both when we include bank controls and

when we do not. The more conclusive results are those of the lagged predicted variable, however.

In both columns (6) and (8) we observe very large and this time strongly significant coefficients.

Taking the contemporaneous and the lagged effects together and considering the LT Debt results,

we can reasonably conclude that a more intense bank participation in the first TLTRO programme,

as predicted by the exogenous 7% rule, did considerably increase the leverage of small and medium

sized firms.
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Table 18: Debt and Predicted TLTRO-I Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

Predicted TLTRO-I 0.0347 0.0562 -0.0941 -0.1601
Amount (0.0646) (0.0730) (0.0965) (0.1098)

Predicted TLTRO-I 0.0914+ 0.0760 0.1897∗ 0.2069∗

Amount (lagged) (0.0494) (0.0549) (0.0761) (0.0857)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No No No Yes Yes Yes Yes
Observations 159,418 159,418 126,410 126,410 159,418 159,418 126,410 126,410
Number of Firms 57,221 57,221 52,940 52,940 57,221 57,221 52,940 52,940
R-Squared (Overall) 0.926 0.926 0.929 0.929 0.943 0.943 0.943 0.943
Adj. R-Squared 0.885 0.885 0.877 0.877 0.910 0.910 0.903 0.903

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

7 Robustness, Caveats and Shortfalls

7.1 Firms with Multiple Banking Relations

One of the main hypotheses surrounding the firms in our sample is that access to capital can be

more difficult for smaller firms due to higher risk and a higher degree of information asymmetry.

There is also considerable evidence that borrower-lender relations for these firms is more sticky than

for comparable, larger ones. This might be for a variety of reasons, such as the fact that capital of

banks not affected by a shock is slow at being redeployed (Duffie & Strulovici, 2012), or firms who

lost their bank are then adversely selected and face difficulties in finding a new bank (Darmouni,

2016). In the light of this, we repeat a number of the steps in the analysis above but focus on the

subset of firms that had relatively most access to external finance, as measured by the number of

banking relations registered. While in the process of constructing the sample, we had to remove

all banks associated to each firm but one -the largest-, we now exploit this information and focus

on those firms who a priori, given their larger number of banks associated, should have more fund-

ing alternatives and thus could have been more intensely exposed to the new TLTRO liquidity. We

thus repeat the difference-in-differences analysis and the 2SLS approach with the exogenous 7% rule.
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Difference-in-differences

Table 19 below shows the results of the difference-in-differences regressions for the sub-sample with

multiple banking relations. Columns (1) and (2) report the results on the capital expenditures

regressions regarding the first TLTRO programme, and show that depending on whether bank con-

trols are introduced or not, the effect is either negative or positive, however both coefficients are

insignificant. Turning to employee-related expenses, we find a near zero and insignificant coefficient

if we omit the bank variables. Adding these, however, yields a positive and significant coefficient on

the interaction term. The estimated effect of being exposed to a TLTRO-I participating bank is of

approx. 0.8%, and this effect is significant at the 5% level. The second set of TLTROs, however,

also had little to no effect on capital expenditures or employee spending according to columns (3),

(4), (7) and (8). In the former case, the inclusion of bank controls only increases the magnitude of

the coefficient, but it remains negative and implies a reduction of ca. 0.8% in investments following

direct exposure to the TLTRO funds. In terms of Cost of Employees, the difference-in-differences

effect ranges from -0.1 to 0.1% depending on the bank controls. In unreported results, we narrow

down the time period to the years 2013-2016 for the first TLTRO programme and to 2015-2018

for the second programme. The effects of the two programmes as measured by the difference-in-

differences estimator in this shorter time frame also fails to find any significant effects on capital

expenditures or spending on employees.
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Table 19: CapEx and Cost of Employees, Reduced Sample (DiD)

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Treated-I -0.0035+ 0.0159 -0.0003 0.0219+

× postTLTRO-I (0.0020) (0.0185) (0.0012) (0.0129)
Treated-I 0.0012 -0.0257∗ -0.0004 -0.0055+

× postTLTRO-I × High NPL (0.0011) (0.0102) (0.0006) (0.0030)
Treated-II -0.0021 0.0004 -0.0017∗ 0.0012
× postTLTRO-II (0.0015) (0.0112) (0.0008) (0.0035)
Treated-II 0.0013 -0.0150∗ 0.0009 -0.0015
× postTLTRO-II × High NPL (0.0015) (0.0068) (0.0007) (0.0032)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No Yes No Yes No Yes No Yes
Observations 159,258 35,584 159,258 35,584 159,258 35,584 159,258 35,584
Number of Firms 36,444 11,500 36,444 11,500 36,444 11,500 36,444 11,500
R-Squared (Overall) 0.326 0.401 0.326 0.401 0.799 0.825 0.799 0.825
Adj. R-Squared 0.126 0.114 0.126 0.114 0.739 0.741 0.739 0.741

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

If we focus on the two leverage regressions (Table 20), the DiD methodology is also unable to find

very significant effects. While the coefficients on the first program’s dummy variable is positive and

ranges from 0.1 to 0.5%, neither coefficient is close to statistical significance. The Net Debt results

in columns (5) and (6) are even smaller in magnitude and remain highly insignificant. While for

the first TLTRO programme the effect is consistently positive in sign, when we consider the second

TLTRO we find an almost uniform negative response of firm leverage to their bank’s participation.

The coefficients in the LT Debt regressions are both significant at the 10% level, independently of

bank controls (columns (3) and (4)). Those in the Net Debt columns are less clear, varying in sign

based on inclusion of bank variables. We also ran the analysis for the shorter time span in the

case of our leverage variables, and found interesting evidence of the direction of the effects of the

two programmes. The effect of the first programme on both LT Debt and Net Debt is consistently

positive across specifications, significantly so at the 5% level in the case of Net Debt when bank

variables are accounted for.
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Table 20: LT Debt and Net Debt, Reduced Sample (DiD)

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

Treated-I 0.0006 0.0047 -0.0002 0.0013
× postTLTRO-I (0.0027) (0.0049) (0.0039) (0.0071)
Treated-I -0.0029∗ -0.0018 -0.0021 -0.0004
× postTLTRO-I × High NPL (0.0012) (0.0019) (0.0019) (0.0030)
Treated-II -0.0023 -0.0032 -0.0006 0.0027
× postTLTRO-II (0.0017) (0.0022) (0.0026) (0.0032)
Treated-II -0.0003 0.0001 0.0002 0.0006
× postTLTRO-II × High NPL (0.0015) (0.0015) (0.0024) (0.0026)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No Yes No Yes No Yes No Yes
Observations 159,258 127,522 159,258 127,522 159,258 127,522 159,258 127,522
Number of Firms 36,444 33,629 36,444 33,629 36,444 33,629 36,444 33,629
R-Squared (Overall) 0.865 0.868 0.865 0.868 0.903 0.906 0.903 0.906
Adj. R-Squared 0.825 0.820 0.825 0.820 0.874 0.873 0.874 0.873

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Using the Exogenous 7% Rule

We also re-estimate the model in equations 12 and 13 for the firms with more than one bank associ-

ated to them. The results for the investment variables are reported in Table 21. As the coefficients

reflect, the estimated effect substantially increases in magnitude, albeit their statistical accuracy re-

mains very high. An apparent exception is the coefficient on the contemporaneous predicted take-up,

which reportedly led to a reduction of 24% in capital expenditures by this subset of firms. Looking

at the one-period delayed effects, this impact reverses its direction but falls in magnitude. If we

consider both the current and the lagged impacts, the negative effect seems to prevail. The picture is

similar in the case of employee costs, which initially decrease by a large percentage but then increase

in the following period.
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Table 21: CapEx, Cost of Employees and Predicted TLTRO-I Uptake

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Predicted TLTRO-I -0.2424∗ -0.3657 -0.0847 -0.0821
Amount (0.1041) (0.6150) (0.0545) (0.1395)

Predicted TLTRO-I 0.1002 0.1707 0.0381 0.0519
Amount (lagged) (0.1075) (0.4516) (0.0538) (0.2122)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 98,513 98,513 19,225 19,225 98,513 98,513 19,225 19,225
Number of Firms 28,677 28,677 5,870 5,870 28,677 28,677 5,870 5,870
R-Squared (Overall) 0.392 0.392 0.409 0.409 0.826 0.826 0.839 0.839
Adj. R-Squared 0.143 0.143 0.149 0.149 0.755 0.755 0.768 0.768

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The regression output for the leverage variables is shown in Table 22. In a similar fashion to

the investment regression results, the coefficients show much larger variation in their magnitude but

remain statistically insignificant across all specifications and the dependent variable that is used.

The long term debt variable reacts negatively to a higher level of intensity in the same year, but this

effect reverses in the following year if we exclude the bank controls (columns (1) and (2)). When

additional bank fundamentals are added, the effect seems to be larger and positive in both the

contemporaneous and delayed cases. Interestingly, the contemporaneous and delayed effects have

opposite effects in the case of Net Debt, and these flip their sign when bank controls are included.

While we should be careful in interpreting these coefficients, it appears that the overall direction in

leverage was upward if we consider the contemporaneous and lagged effects. If we compare these

results with those for the full sample, we observe some notable differences. While in Table 18 the

coefficient in column (1) is positive and insignificant, the effect of a more intense TLTRO partici-

pation as measured by our predicted variable on small firms with better access to capital is clearly

negative and much larger in size. The fact that we account for bank fundamentals removes the

significance, but the difference in the short term effect remains large between the two samples. The

positive and significant delayed effect of TLTRO participation we observed for the full sample is also

much smaller and insignificant if we only include firms with better bank access. This is a counter-
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intuitive result, as we would expect firms with more bank associations to receive a larger fraction of

the TLTRO funds and to put this capital to productive use if such favourable conditions were in place.

Table 22: Debt and Predicted TLTRO-I Uptake

LT Debt Net Debt

(1) (2) (3) (4) (5) (6) (7) (8)

Predicted TLTRO-I -0.0046 0.1905 -0.1048 0.1518
Amount (0.1383) (0.2036) (0.1902) (0.2797)

Predicted TLTRO-I 0.1549 0.0679 0.2519 -0.0534
Amount (lagged) (0.1032) (0.1629) (0.1593) (0.2786)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No No No Yes Yes Yes Yes
Observations 63,534 63,534 44,226 44,226 63,534 63,534 44,226 44,226
Number of Firms 22,375 22,375 20,036 20,036 22,375 22,375 20,036 20,036
R-Squared (Overall) 0.925 0.925 0.928 0.928 0.943 0.943 0.945 0.945
Adj. R-Squared 0.884 0.884 0.869 0.869 0.911 0.911 0.899 0.899

Control variables are lagged. All regressions include firm and year fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Considering these results, it is difficult to conclude that a bank’s participation in the TLTROs

had a larger or more significant impact on the investment decisions of borrowers with better access

to capital compared to those with only one bank association. While we saw that the first programme

had a small and insignificant effect on capital expenditures and employee-related spending in the DiD

analysis, the effect seems to have been larger for banks with better access to bank finance. Using the

predicted TLTRO amounts, we find much larger variation in the coefficients for the reduced sample.

In terms of our leverage variables, it appears that the first TLTROs had a more pronounced and

significant effect on the overall sample. LT Debt in both samples appear to be negatively affected

by more intense bank participation, but only the whole sample reports a significant reduction in Net

Debt when bank controls are not included. Likewise, the DiD regression results in the Tables 16 and

20 confirm that the second TLTRO had a more significant effect on the complete sample than the

reduced one. As we discuss in Section 7.3, it is possible that this is due to the fact that the bankrels

variable doesn’t accurately capture better access to bank finance.
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7.2 Using Country-Level TLTRO Uptake

In the next robustness test, we analyze the sensitivity of firms’ investment and financing decisions

using an alternative variable for exposure to TLTRO liquidity. As we have discussed, the firm-bank

relations that we have relied upon to conduct the firm-level analysis thus far suffer from many short-

comings. First, it only captures the existence of a relationship between the firm and that bank in

any one year since 2012. While we can assume that this relation was established at the beginning of

the period and was upheld throughout, there is also the possibility that it was only a one-off lending

relationship in a given year, e.g. where a short-term loan to finance working capital was taken by

the firm, and once this was no longer needed the loan was repaid an the relationship ended. If that

bank later then participated in one of the operations and we observe no movement in that firm’s

investment, we could mistakenly conclude that the TLTRO funds were either not passed on to that

firm -for a range of reasons- or that they were extended to that firm but it did not use this money to

invest. Such an inference would of course be wrong, as the relationship between firm and bank was

dissolved before the TLTRO was even allotted. Likewise, the relation between the two might have

endured throughout the sample period but the company faced meagre investment opportunities and

its market was suffering particularly, which forced them to sell off a fraction of their fixed assets.

Assigning the reduction in Capital Expenditures to the policy itself would consequentially be an error.

To circumvent the limitations of the firm-bank relations, we use the alternative variable measur-

ing the TLTRO take-up Country TLTRO. This variable aggregates the total TLTRO loans taken by

all banks on a national level each year. In using this variable, we attempt to avoid the shortcomings

just described but also to capture the differential effect of the TLTROs across our three countries.

As mentioned earlier, Spain was one of the main receivers of these funds, as its banks received

36.5% and 26.4% of TLTRO-I and TLTRO-II funds, respectively 12. Tables 23 and 24 below show

the results for these tests, where the regression is similar to equations (8), but we substitute the

bank-level variable for Country TLTRO-I and Country TLTRO-II.

12These proportions are calculated using the data extracted from Bloomberg for the two operations. It is possible
that the actual take-up by each country differed.
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As columns (1) - (3) show, the effect of higher country-level participation in the first programme

had a positive effect on the capital expenditures by firms in that country. In the model that

incorporates bank controls, the one-year lagged effect is negative, but one third the size of its

contemporaneous counterpart. However, none of these reactions in capital expenditures to the

amount of liquidity flowing into its country is significantly different from zero. Turning to the

share of spending on employees, we see a consistent negative effect of a higher national TLTRO

participation across the four specifications, the coefficients in columns (5) and (6) being significant

at the 1% level. As the Country TLTRO-I variable is scaled by the total number of banks in that

country and then used in logarithmic form, an interpretation of the coefficient is not particularly

useful nor intuitive.

Table 23: Capital Expenditures, Cost of Employees and Country-level TLTRO-I

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Country TLTRO-I 0.0006 0.0045 -0.0007∗∗ -0.0007
(0.0012) (0.0058) (0.0002) (0.0008)

Country TLTRO-I 0.0003 -0.0015 -0.0009∗∗ -0.0027
(lagged) (0.0005) (0.0019) (0.0003) (0.0035)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 219,483 219,483 67,973 67,973 219,483 219,483 67,973 67,973
Number of Firms 79,527 79,527 26,359 26,359 79,527 79,527 26,359 26,359
R-Squared (Overall) 0.463 0.463 0.492 0.492 0.860 0.860 0.874 0.874
Adj. R-Squared 0.158 0.158 0.170 0.170 0.780 0.780 0.795 0.795

Control variables are lagged. All regressions include firm fixed effects and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 24: Capital Expenditures, Cost of Employees and Country-level TLTRO-II

Capital Expenditures Cost of Employees

(1) (2) (3) (4) (5) (6) (7) (8)

Country TLTRO-II -0.0045∗∗ 0.0021 -0.0001∗ -0.0005
(0.0014) (0.0016) (0.0000) (0.0004)

Country TLTRO-II -0.0030∗∗ -0.0014 -0.0005∗ -0.0004
(lagged) (0.0010) (0.0011) (0.0002) (0.0004)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 234,644 234,644 76,562 76,562 234,644 234,644 76,562 76,562
Number of Firms 88,560 88,560 30,272 30,272 88,560 88,560 30,272 30,272
R-Squared (Overall) 0.492 0.492 0.506 0.506 0.877 0.877 0.882 0.882
Adj. R-Squared 0.184 0.184 0.182 0.182 0.802 0.802 0.804 0.804

Control variables are lagged. All regressions include firm fixed effects and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 24 presents the regression output for the second set of liquidity operations. Looking at

the models that exclude bank controls, it appears that both capital expenditures and personnel

spending saw a significant decrease following a more intense participation of its national banks in

the operations. The negative effect on CapEx and Cost of Employees can be found both in the same

year of take-up an and in the subsequent one. However, when the bank controls are added to the

model these effects on CapEx and Cost of Employees lose its statistical significance, the coefficient

in column (3) even becomes positive. These results indicate that the second set of TLTROs had

a more adverse impact on small and medium-sized firms’ capital investments, while a somewhat

smaller negative effect on their personnel spending.

The output for the leverage regressions with the country-level independent variables can be found

in Tables 31 and 32 in the Appendix. For the first set of operations, the effects of contemporaneous

and lagged TLTRO uptake in the country is consistently negative and significant, independently of

which definition of leverage is employed as dependent variable. In the case of TLTRO-II on the other

hand, it appears that the amount of funds taken up in each country did not have a differential effect

on the leverage ratios of firms in those countries, as only the coefficient on the contemporaneous effect

on LT debt is significant. The direction of these effects also varies from specification to specification,
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giving little confidence in the actual direction of these effects.

7.3 Caveats and Shortfalls

7.3.1 Other ECB Operations

As mentioned in the introduction, the ECB has implemented a variety of programmes with the aim

to stimulate economic growth and reach its well known objective of inflation close to, but below, two

percent. These include the alteration of its standing facilities (the marginal lending facility and the

deposit facility) and the venture into negative territory, the Open Market Operations of which TL-

TROs are a part, and lastly its Asset Purchase Programmes. The former two affect directly banks, as

they shift their borrowing and lending incentives, while the operations in the latter category directly

affected a large number of other financial market participants and often indirectly banks and their

borrowing and lending activities. Considering these alternative market interventions by the ECB, it

is very possible that the reactions of banks and other financial institutions such as pension funds or

large asset managers also had a role in how firms were able to access and consequently deploy capital.

One of the most thoroughly discussed ECB purchase programmes is the Public Sector Purchase

Programme implemented in March 2015, where the ECB actively purchased sovereign bonds of Eu-

ropean countries and supranational institutions in the secondary market. By the end of 2015, the

cumulative net purchases of sovereign bonds amounted to EUR 495 billion. By purchasing sovereign

bonds from financial institutions and reducing the yield on these assets (De Santis & Holm-Hadulla,

2016), commercial banks saw the return on a large fraction of their assets decrease. This is also

supported by Hüttl & Meier (2016), who find that the increase in sovereign bond holdings by the

ECB were not matched by a reduction in bank’s sovereign debt holdings. Consequently, it is possible

that these banks then were drawn to increase their lending to the corporate sector, be it towards

more secure, investment grade firms or towards more capital constrained, small and medium sized

enterprises. An increase in bank lending resulting from the portfolio rebalancing effect would be

incorrectly attributed to our TLTRO measure, further blurring the picture on firms’ behaviour. This

programme is also studied by Bua & Dunne (2019), who focus on the portfolio rebalancing conducted
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by funds which previously held these sovereign bonds. They find that fund investors reacted to this

market intervention by moving away from European corporate equities, reducing access to capital

and therefore potentially having additional trickle-down effects on bank lending. At the same time,

the reduction in yields generated by the PSPP may have benefited banks in the form of a lower cost

of capital and thus further access to funds. This on the other hand could potentially have stimulated

bank lending (Gambetti & Musso, 2017).

An additional such programme we need to consider and likely affected TLTRO-participating

banks was the ECB’s Corporate Sector Purchase Programme (CSPP). This programme was an-

nounced in March 2016 and came into reality in June of that same year. In order to remain flexible

and adapt to market conditions, the purchase targets were not made public ex-ante (ECB). By the

end of that same year, it already held EUR 51 billion of corporate bonds on its balance sheet. As

of August 2020, that number has climbed to EUR 228 billion. Grosse-Rueschkamp et al. (2016)

investigate this programme and its effect on bank’s asset composition as well as on directly and in-

directly affected firms. They find that the CSPP led to a shift away from bank finance and towards

bond finance for those firms whose bonds were eligible to be purchased by the ECB, a so-called

portfolio-rebalancing effect. As eligible firms issued bonds and used the proceeds to repay their out-

standing bank obligations, commercial banks received an increasing amount of capital which they

had to be invest anew. The authors then show that this resulted in banks giving out more term

loans to firms that were not eligible for the CSPP, both non investment grade firms and private

firms. Considering this result, we would expect banks (including those in our sample) to have a

stronger reason to engage in corporate lending to non-eligible, smaller firms such as those in this

study. Likewise, Ertan et al. (2019) find that this programme had positive spillover effects on bank

lending to SMEs, this effect being more pronounced for liquidity-constrained banks.

It is therefore possible that the effect ascribed to the second TLTRO programme, which over-

lapped with the CSPP, is incorrectly identified. In any case, the additional capital availability of

funds resulting from the CSPP would serve as additional tailwind for the TLTRO, so the negative

coefficients in the leverage regressions in Tables 14 and 16 could potentially be smaller in magnitude
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and either have further halted the decline in borrowing by small firms or even effected an increase

in borrowing. Grosse-Rueschkamp et al. (2019) also come to the conclusion that the firms that re-

ceived new lending from CSPP affected banks were above-median profitable and able to cover their

interest expenses with operating profits, arguing against the an increase in ”zombie firms” due to

ECB intervention. This result is also at odds with the descriptive evidence in Tables 1 and 2, where

we showed that firms exposed to TLTRO funds were on average less profitable than non-exposed

ones.

7.3.2 Data and Econometric Shortcomings

The approach set out at the beginning of the project was to come up with the ideal data set that

would allow for as well as possible the identification of the total amount of TLTRO funds taken up

by participating banks first, the allocation of banks’ funds across all available options second, the

amounts and conditions of loans to retail and corporate clients next, and the exact use of these new

funds by firms last. Of course, the larger the number of small and medium-sized non-financial com-

panies included in the sample the more representative and accurate the analysis would be. However,

the availability of such granular data is restricted to national banks and the ECB itself, and even

then not all pieces of the puzzle might be available. Since we only use publicly available informa-

tion, many steps in the above process could not be completed, blurring the overall level of detail

and forcing us to make a range of assumptions to reach meaningful conclusions.

As discussed at length in the Section 4, most of the data comes from Bureau van Dijk. This

database is widely used and the accuracy of the data therein is widely accepted. Amadeus’ Bankers

data sets, on which the largest part of this thesis rests upon, however, presents us with some dif-

ficulties in reaching clear-cut conclusions. As explained earlier, these relations between firms and

banks suffer from a range of limitations: they are self-reported by firms, they only give qualita-

tive information on the existence of a lender-borrower relationship and each country collects the

information according to heterogeneous surveys. In addition, the data available does not allow to

infer whether firm A ended its relationship with bank 1 and substituted it with bank 2: the data

only shows that firm A has (had) a banking relationship with banks 1 and 2. If bank 1 eventually
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participated in any of the TLTROs in 2014-2017 but its relationship with firm A was ended in 2013,

we would incorrectly be assigning firm A to the treated group (assuming bank 2 never participated

in any TLTRO). It is difficult to estimate the size and extent of such bias and how it might affect

our results, but it seems clear that this imprecision is present in the analysis. Likewise, the data

in this analysis is only annual, which removes a considerable amount of variation on the time-series

level. Other research was able to employ quarterly data, therefore adding much variation on the

time-series dimension.

The fact that the relations are self-reported can certainly compromise the representativeness of

the sample and introduce a selection bias, as firms might have different incentives to report their

banking relations. Although banks are legally required to report their lending activities to the

national banking authority, firms can potentially opt out from their banking relations being made

public. While the reasons for opting out of such publication will differ, we can see that if a suffi-

ciently sufficient fraction of firms refuse to make their banking relations public, the selection bias

might be large. The fact that the data gathering process is (likely) not homogeneous across coun-

tries also implies that a larger number of relations might be reported in one country or another13.

If e.g. the banking relations in Spain only need to be reported for loans of at least EUR 500 thou-

sand in the past year, and in Portugal the requirement is of EUR 200 thousand over the past two

years, we can easily see how the number of relations reported relative to the total firms in Portugal

might exceed that of Spain. Another potential shortcoming of the sample is the accumulation of

a large number of incorrectly manually matched firms and banks. While the process was revised

repeatedly and those banks that could not be unambiguously identified were dropped, the possibility

remains that some meaningful firm-bank pairs have been omitted. Overall, we estimate the potential

impact of such manual mistakes to be very low and not have any clear direction in the resulting bias.

Since the data in the Amadeus BANKERS data set only contains the local bank branch each firm

has reported, the analysis also misses out on valuable information regarding the type of borrowing

13Several attempts were made at finding out the exact origin and reporting conditions for these firm-bank relations,
but unfortunately no meaningful information was obtained from either Bureau van Dijk or Wharton Research Data
Services, the platform that provides access to these databases
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relation. With the information available, it is not possible to discern whether the loan granted was a

revolving credit facility to finance a firm’s working capital needs or whether it was a term loan. The

analysis would be much richer if we were able to identify the loan amounts, terms and conditions, as

we ultimately want to determine the extent to which firms employed the capital made available by

TLTRO-participating banks. Thus, another important limitation of the analysis is that we are not

able to separate loan supply from loan demand. Certainly, and despite the negative and significant

coefficients on our TLTRO variables in some of our regressions, the demand for credit by firms can

have been the major driver of lower leverage during the sample period. While many papers have

used the methodology pioneered by Khwaja & Mian (2008) which exploits multiple firm-bank rela-

tions, and most importantly, the amounts borrowed from each bank by each firm before and after

the policy implementation date, our analysis is not able to disentangle these two components.

Likewise, we use proxies for our two investment response variables, Capital Expenditures and Cost

of Employees, which possibly introduces some measurement error. The change in fixed assets from

one year to the other might not capture the real investments made a company, as these investments

might be recognized under another balance sheet item, e.g. its financial investments. Additionally,

it is worth noting that depreciation is not included in our capital expenditure proxy, and this might

also explain a decrease in fixed assets from one year to the other. In unreported results, we deduct

the depreciation reported on the income statement from the change in fixed assets and find little to

no change in the results presented throughout this thesis. Our Cost of Employees variable is also

not entirely accurate in capturing the change in salaries and the investment in its workforce by a

company. This variable also captures the tax contributions due by employers. Furthermore, we are

not able to split this variable between spending on management and lower-level employees. While

the sample number of employees in our sample is 16 and therefore a rather flat employee structure

can be expected, it is possible that salaries of the average employee remained unchanged but that

of management increased.

Lastly, we are aware of the potential limitation in the IV/2SLS estimation where the 7% rule

was used. The consistency of the IV estimator will be determined by
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plim ˆβIV = β +
Corr(Rule, u)

Corr(Rule, TLTRO)
× σu
σTLTRO

,

where u is the error term in equations (12) and (13) and σu and σTLTRO are the population standard

deviations. Even if we accept that the correlation between the exogenous rule and the error term

in the structural model is small or close to zero, the correlation between the Rule variable and our

TLTRO measure is only amounts to 50.8%.

8 Conclusion

While many papers have documented the positive impact of the ECBs market interventions in

either ameliorating or mitigating the worsening of macro-financial conditions, the subject of how

non-financial, small and medium-sized corporations, which ultimately are the backbone of most

economies, have reacted and adjusted their corporate policies remains understudied, a fact we have

attempted to counter in this thesis. As this analysis and the literature referenced herein has hope-

fully shown, the transmission of monetary policy from the ECB’s balance sheet to the balance sheets

of small and medium-sized companies in three European countries is not fully obvious and correct

identification thereof requires a high degree of data granularity and availability. A range of papers

have shown that this transmission has been more effective in the case of larger, more transparent

firms with better access to external finance. We have focused on the impact these two Open Mar-

ket Operations have had on the most constrained type of companies in three European economies

which in 2014 -the year of implementation of the first TLTRO- accounted for 33% of Eurozone

GDP (IMF). The reason for focusing on these countries, in particular Spain and Portugal, is that

they were among the countries most strongly hit by the GFC and the sovereign debt crisis in the

early 2010s. We have focused on three of the most important aspects of a firms strategic decisions:

how much to invest in capital intensive projects, how much to spend on its workforce, and to what

extent it should rely on external debt. To this end, we have conducted a range of statistical tests

that as far as possible allowed us to evaluate the impact of the TLTRO-I and TLTRO-II programmes.

Our initial step was to analyse the participation decision itself, which was done using a simple
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descriptive analysis and a binary outcome regression where the outcome was participation in the

programme or not. The objective was to find out what the characteristics of the average participat-

ing and non-participating banks were. In the bank sample we use, we found statistically significant

differences between participating and non-participating banks, with those in the former category

being on average larger, having a larger share of non-performing loans on their balance sheet, a

larger loan book, a lower equity ratio and being less profitable than their non-participating counter-

parts. Importantly, these differences are present between the two groups in both the first and second

families of TLTROs. We then estimated the likelihood of participating in each of these operations

using binary probit and logit models, and corroborated several of the descriptive findings. A larger

size and larger share of non-performing loans significantly increased the probability of participation

in the first TLTROs, while having higher net interest income significantly reduced this likelihood.

Similar patterns were observed in the analysis of the determinants of TLTRO-II, where a higher

dependence on interbank funding reduced and belonging to one of the so-called GIIPS countries

significantly increased the odds of participating in the liquidity operations. These findings raise the

questions of how effectively allocated the central bank liquidity injections were. While this thesis

has not attempted to answer this question, it remains a very relevant topic that requires further

study.

In our main analysis, we investigated the response of key corporate PL and balance sheet items to

several variables that capture the TLTRO liquidity. A simple short-term indicator approach showed

varying but consistently small effects on the corporate investment variables, with the difference be-

tween firms borrowing from riskier banks being small and insignificant. While the effect of the first

TLTRO was mildly positive, the second one rather induces a reduction in investments. The first

TLTRO also had ambiguous effects on the leverage variables, depending on the definition used. On

the other hand, firms borrowing from TLTRO-II participating banks reduced their leverage slightly

but significantly. An investigation of the effect of more intense participation also showed varying

but insignificant effect on the investment metrics in the case of the first TLTROs, while the sec-

ond had an unerring negative impact. Again, the first and second TLTROs had opposite effects

on leverage as measured by the intensive measure, which is most likely explained by fundamental
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conjunctural differences at the times of implementation. In an attempt to determine the longer-term

effects of the policies and to improve the identifying power of our analysis, we estimated a difference-

in-differences model and exploited an exogenous rule determining the maximum take-up in the first

two TLTRO-I tenders. The DiD results for the first TLTRO failed to tell a convincing story about

its effect, whereas the exogenous rule method did show an increase in leverage by exposed firms.

The DiD estimation of the second TLTRO showed that leverage ratios in exposed firms were re-

duced, rather than increased. A range of robustness tests failed to clarify the direction of such effects.

While the policies designed by the ECB and other central banks certainly are thoroughly anal-

ysed and evaluated before reaching maturity and being implemented, the results presented herein

indicate that despite implementing policies with good intentions and incentives, the ultimate deci-

sion makers in the real economy, consumers and companies, might not entirely act according to the

framework theorized by policy makers. Independently of how attractive the borrowing conditions

are, if confidence in being able to implement profitable projects is low, individual decision makers

might not be induced to engage in these projects. We hope future research is able to clarify these

blind spots.
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Appendix

Table 25: Variable Definitions (Winsorized at 5%)

Variable Definition

TLTRO Variables

TLTRO1d Dummy equal to 1 only in 2014 or 2015
TLTRO2d Dummy equal to 1 only in 2016 or 2017
TLTRO-I Amount TLTRO-I Uptake / Total Assets only in 2014 or 2015
TLTRO-II Amount TLTRO-II Uptake / Total Assets only in 2016 or 2017

Predicted TLTRO-I Amount ̂(TLTRO Uptake) / Total Assets
Country TLTRO-I

∑
TLTRO-ICountry/ # of banks in country

Country TLTRO-II
∑

TLTRO-IICountry / # of banks in country

Firm Variables

Capital Expenditures (FixedAssetst+1 − FixedAssetst)/TotalAssetst
Cost of Employees CostofEmployeest/TotalAssetst
Size Log(Total Assets)
Cash Casht/TotalAssetst
EBIT Margin EBITt/Turnovert
LT Debt LongTermDebtt/TotalAssetst
Net Debt (LongTermDebtt + ShortTermDebtt − Casht)/TotalAssetst
ST Debt ShortTermDebtt/TotalAssetst

Bank Variables

Bank Size Log(TotalAssetst)
Gross loans GrossLoanst/TotalAssetst
Cash at central bank CashatCentralBankt/TotalAssetst
Consumer Loans ConsumerLoanst/GrossLoanst
Corporate Loans CorporateLoanst/GrossLoanst
LT Funds LongTermFundst/TotalAssetst
Equity ratio Equityt/TotalAssetst
Net Interest Income NetInterestIncomet/GrossLoanst
Interbank Liabilities InterbankLiabilitiest/TotalAssetst
Government Securities Governmentsecuritiest/TotalAssetst
NPL NonPerformingLoanst/TotalAssetst
GIIPS Dummy equal to 1 if bank is registered in GIIPS

Macro Variables

Government Debt National Debt / GDP
Corporate Tax National Corporate Tax Rate in %
Capital Tax National Capital Tax Rate in %
BCI Business Confidence Index
Unemployment Unemployment rate in %

77



Table 26: Summary Statistics Banks

(1)
Mean SD Min Median Max

No participation
Log(Total Assets) 13.630 2.235 8.514 13.338 20.909
Gross loans 0.571 0.237 0.001 0.612 1.018
NPL 0.071 0.091 0.000 0.036 0.560
Cash balance at central bank 0.032 0.068 0.000 0.012 0.434
Fixed Assets 0.014 0.024 0.000 0.009 0.203
Consumer loans 0.244 0.271 0.000 0.153 1.000
Corporate Loans 0.345 0.340 0.000 0.239 1.000
Household Loans 0.399 0.358 0.000 0.240 1.000
ST Funds 0.779 0.202 0.010 0.862 0.954
LT Funds 0.083 0.142 0.000 0.017 0.775
Equity ratio 0.126 0.135 0.007 0.093 0.869
Intangibles 0.002 0.008 0.000 0.000 0.060
Net Loans 55.580 23.046 0.100 59.750 97.220
Net Interest Income 0.054 0.166 -0.112 0.030 1.499
Operating Profit over Equity 0.065 0.129 -0.596 0.061 0.580
Government Securities 0.070 0.104 0.000 0.027 0.498

Participation
Log(Total Assets) 18.065 1.434 13.220 17.910 20.909
Gross loans 0.646 0.155 0.201 0.660 1.018
NPL 0.131 0.123 0.004 0.085 0.560
Cash balance at central bank 0.037 0.040 0.000 0.024 0.335
Fixed Assets 0.009 0.009 0.000 0.009 0.083
Consumer loans 0.187 0.142 0.000 0.159 0.887
Corporate Loans 0.238 0.256 0.001 0.083 0.919
Household Loans 0.362 0.275 0.001 0.273 1.000
ST Funds 0.693 0.137 0.276 0.708 0.954
LT Funds 0.125 0.088 0.000 0.113 0.491
Equity ratio 0.076 0.041 0.007 0.070 0.396
Intangibles 0.007 0.008 0.000 0.005 0.051
Net Loans 59.979 14.182 17.320 61.820 96.260
Net Interest Income 0.024 0.009 -0.005 0.023 0.075
Operating Profit over Equity 0.009 0.183 -0.596 0.050 0.580
Interbank Assets to Liabilities 56.967 76.590 0.730 28.810 776.840
Government Securities 0.107 0.058 0.000 0.103 0.280

Observations 26701
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Table 27: Summary Statistics Banks

(1)
Mean SD Min Median Max

No Participation
Log(Total Assets) 13.654 2.252 8.514 13.348 20.909
Gross loans 0.572 0.236 0.001 0.613 1.018
NPL 0.072 0.093 0.000 0.037 0.560
Cash balance at central bank 0.032 0.068 0.000 0.012 0.434
Fixed Assets 0.014 0.024 0.000 0.009 0.203
Consumer loans 0.242 0.269 0.000 0.153 1.000
Corporate Loans 0.342 0.339 0.000 0.238 1.000
Household Loans 0.396 0.357 0.000 0.239 1.000
ST Funds 0.779 0.202 0.010 0.862 0.954
LT Funds 0.083 0.142 0.000 0.017 0.775
Equity ratio 0.126 0.135 0.007 0.092 0.869
Intangibles 0.002 0.008 0.000 0.000 0.060
Net Loans 55.613 22.998 0.100 59.750 97.220
Net Interest Income 0.054 0.166 -0.112 0.030 1.499
Operating Profit over Equity 0.064 0.131 -0.596 0.061 0.580
Government Securities 0.070 0.103 0.000 0.027 0.498

Participation
Log(Total Assets) 18.099 1.646 13.220 18.115 20.909
Gross loans 0.627 0.171 0.109 0.650 0.978
NPL 0.096 0.095 0.000 0.066 0.533
Cash balance at central bank 0.034 0.034 0.000 0.023 0.209
Fixed Assets 0.008 0.009 0.000 0.007 0.083
Consumer loans 0.227 0.189 0.003 0.176 0.887
Corporate Loans 0.274 0.290 0.000 0.085 1.000
Household Loans 0.440 0.309 0.006 0.329 1.000
ST Funds 0.666 0.145 0.133 0.685 0.954
LT Funds 0.140 0.097 0.000 0.121 0.616
Equity ratio 0.071 0.028 0.007 0.069 0.186
Intangibles 0.005 0.006 0.000 0.004 0.041
Net Loans 59.342 15.655 10.720 62.350 96.260
Net Interest Income 0.024 0.010 -0.005 0.023 0.084
Operating Profit over Equity 0.045 0.147 -0.596 0.068 0.580
Interbank Assets to Liabilities 60.092 64.957 2.750 35.390 340.060
Government Securities 0.119 0.093 0.000 0.104 0.498

Observations 26701
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Table 28: Binary Outcome Regressions: TLTRO-I Uptake - Margins

(1) (2) (3) (4) (5) (6)
Logit Probit m3 m4 m5 m6

Bank Size 0.0009∗∗ 0.0010∗∗ 0.0005∗ 0.0009∗∗∗ 0.0009∗∗ 0.0005∗

(0.0003) (0.0003) (0.0003) (0.0002) (0.0003) (0.0002)
Equity Ratio -0.0024 0.0014 0.0005 -0.0020 0.0013 0.0005

(0.0039) (0.0024) (0.0013) (0.0029) (0.0022) (0.0012)
Net Interest Income -0.0104∗ -0.0171+ -0.0069 -0.0089∗ -0.0153+ -0.0064

(0.0045) (0.0089) (0.0050) (0.0037) (0.0083) (0.0048)
Gross Loans 0.0022∗∗∗ 0.0010 0.0002 0.0020∗∗∗ 0.0009 0.0002

(0.0006) (0.0007) (0.0004) (0.0005) (0.0006) (0.0003)
NPL 0.0074∗∗ 0.0017 0.0070∗∗ 0.0017

(0.0028) (0.0014) (0.0027) (0.0013)
Cash at Central Bank -0.0023 0.0021 -0.0021 0.0020

(0.0046) (0.0023) (0.0043) (0.0021)
Interbank Liabilities -0.0006 -0.0012 -0.0005 -0.0011

(0.0006) (0.0008) (0.0006) (0.0007)
GIIPS 0.0003 0.0003

(0.0003) (0.0002)
Sovereign Debt 0.0000 0.0000

(0.0000) (0.0000)
Unemployment 0.0001 0.0001

(0.0001) (0.0001)
Capital Tax -0.0012 -0.0011

(0.0010) (0.0009)

Observations 8,016 4,950 4,875 8,016 4,950 4,875
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 29: Binary Outcome Regressions: TLTRO-II Uptake - Margins

(1) (2) (3) (4) (5) (6)
Logit Probit m3 m4 m5 m6
b/se b/se b/se b/se b/se b/se

Bank Size 0.0012∗∗∗ 0.0016∗∗∗ 0.0012∗ 0.0009∗∗∗ 0.0014∗∗∗ 0.0011∗∗

(0.0003) (0.0004) (0.0005) (0.0002) (0.0004) (0.0004)
Equity Ratio -0.0015 0.0015 0.0004 -0.0012 0.0018 0.0006

(0.0038) (0.0046) (0.0045) (0.0023) (0.0040) (0.0034)
Net Interest Income -0.0088 -0.0042 -0.0005 -0.0074 -0.0041 -0.0003

(0.0063) (0.0073) (0.0047) (0.0048) (0.0070) (0.0038)
Gross Loans 0.0030∗ 0.0021 0.0014 0.0025∗∗ 0.0019 0.0013

(0.0012) (0.0015) (0.0012) (0.0009) (0.0013) (0.0011)
NPL 0.0082∗∗ -0.0001 0.0071∗∗ -0.0000

(0.0028) (0.0021) (0.0027) (0.0020)
Cash at Central Bank -0.0137 -0.0087 -0.0122 -0.0076

(0.0084) (0.0076) (0.0075) (0.0064)
Interbank Liabilities -0.0031 -0.0041 -0.0025 -0.0036

(0.0027) (0.0026) (0.0020) (0.0023)
GIIPS 0.0017+ 0.0015+

(0.0010) (0.0008)
Sovereign Debt -0.0000 -0.0000

(0.0000) (0.0000)
Unemployment 0.0001 0.0001

(0.0001) (0.0001)
Capital Tax -0.0031 -0.0027

(0.0020) (0.0017)

Observations 7,836 4,722 4,636 7,836 4,722 4,636
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 30: Bank-level TLTRO Uptake Using 7% Rule

(1) (2)
b/se b/se

7% Rule 420.7522∗ 679.9178∗

(164.7817) (244.6527)
Bank Equity Ratio -1.4866e+09

(9.4065e+09)
Government Securities 9.9919e+09

(1.2435e+10)
Interbank Liabilities -6.2013e+09

(8.8725e+09)

Observations 26 20
R-Squared 0.214 0.367
p-value of regression 0.017 0.122
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 31: Debt and Country-level TLTRO-I Uptake

LT Debt Net Debt
(1) (2) (3) (4) (5) (6) (7) (8)

b/se b/se b/se b/se b/se b/se b/se b/se

Country TLTRO-I -0.0062∗∗∗ -0.0066∗∗∗ -0.0089∗∗∗ -0.0141∗∗∗

(0.0015) (0.0019) (0.0022) (0.0029)

Country TLTRO-I -0.0024∗∗∗ -0.0025∗∗∗ -0.0034∗∗∗ -0.0054∗∗∗

(lagged) (0.0006) (0.0007) (0.0009) (0.0011)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 120,858 120,858 60,914 60,914 120,858 120,858 60,914 60,914
Number of Firms 60,429 60,429 30,457 30,457 60,429 60,429 30,457 30,457
R-Squared (Overall) 0.952 0.952 0.951 0.951 0.962 0.962 0.960 0.960
Adj. R-Squared 0.903 0.903 0.903 0.903 0.924 0.924 0.921 0.921
Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 32: Debt and Country-level TLTRO-II Uptake

LT Debt Net Debt
(1) (2) (3) (4) (5) (6) (7) (8)

b/se b/se b/se b/se b/se b/se b/se b/se

Country TLTRO-II -0.0003 -0.0005∗ 0.0002 0.0001
(0.0002) (0.0002) (0.0003) (0.0003)

Country TLTRO-II 0.0001 0.0001 -0.0002 -0.0001
(lagged) (0.0001) (0.0001) (0.0001) (0.0001)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes Yes Yes
Bank controls No No Yes Yes No No Yes Yes
Observations 254,281 254,281 220,244 220,244 254,281 254,281 220,244 220,244
Number of Firms 79,974 79,974 73,635 73,635 79,974 79,974 73,635 73,635
R-Squared (Overall) 0.909 0.909 0.914 0.914 0.932 0.932 0.935 0.935
Adj. R-Squared 0.867 0.867 0.871 0.871 0.900 0.900 0.902 0.902
Control variables are lagged. All regressions include firm and year fixed effects.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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