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Abstract
Using a difference-in-differences identification strategy on a micro panel at the bank and firm
level, we study the transmission effectiveness of ECB’s large-scale asset purchasing programs
programs (i.e. APP and PEPP) in the Euro area. Our findings show: first, balance sheet
composition of banks is an important determinant of monetary policy transmission. We tested
this hypothesis by showing that banks more exposed to government debt securities had higher
loan growth than less exposed banks after the APP announcement. By extension, this could
lead to heterogeneous economic impacts depending on the geographical location of exposed
banks. For the PEPP, contrary to the APP, we did not find a portfolio-rebalancing channel for
banks that were more exposed to government debt securities. Second, using balance sheet data
on corporates, we verify that firms that borrowed more increased employment and fixed
capital investment, albeit to a lesser degree than before the APP announcement. Furthermore,
our sample shows that corporations in countries with banks more exposed to government debt
securities had higher borrowing growth and fixed capital growth versus countries with less
exposed banks.
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1. Introduction
How did unconventional monetary policy (UMP) programs affect loans, employment, and
investment in the euro area? Is the asset composition of banks an important determinant of
monetary policy transmission? Did banks with larger holdings of government debt securities
extended more credit to the economy after the asset purchase programme (APP) and the
pandemic emergency purchase programme (PEPP)? We use a difference-in-differences
methodology on a micro panel with observations at the bank and firm level constructed with
data from the Bureau van Dijk database to study the transmission effectiveness of monetary
policy to the real economy in the Euro area. Specifically, we analyze the impact on loans,
employment, and fixed capital investment. The increased use of UMP by central banks around
the world in recent years has made it a timely topic subject of ongoing debate. The majority
of research on this strand of literature in the European case focuses mainly on interest rates
and loan creation. This paper adds to the literature on the transmission effectiveness of
unconventional monetary policy programs regarding its effect on real economic variables,
such as employment and investment.
The paper is organized as follows. Section 2 reviews the literature of monetary policy
and transmission mechanisms to the real economy. Section 3 provides an overview of
monetary policy programs in the Euro Area. Section 4 provides the methodology. Section 5
reports the empirical analysis and section 6 concludes.

2. Literature
The present study follows closely on the literature strands of monetary policy
transmission channels, specifically the bank lending channel and the portfolio-rebalancing
channel. The body of work on this subject has been growing in recent years motivated by the
increased use of unconventional policies by central banks.
The most direct transmission mechanism of monetary policy to the real economy is the
bank lending channel. Correspondingly, Ben S. Bernanke and Blinder (1992) show that a
tightening of monetary policy, via the fed funds rate, results in a reduction of loans
underwritten by banks, depressing the economy and rising unemployment. These effects are
usually heterogeneous in economic agents; For instance, Gertler and Gilchrist (1994)
investigate monetary policy responses of small versus large manufacturing firms. They
conclude that smaller firms have less access to capital markets making them more dependent
on bank financing and therefore more exposed to central bank tightening policy. This finding
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is indicative that the bank lending channel of monetary policy will have a disproportionate
effect on smaller firms. This conclusion is consistent with Duygan-Bumpa et al. (2015) who
find that financing constraints of small firms in financing dependent industries were a main
contributor to unemployment in the US during the great recession. In accordance, Arce et al.
(2017) and Betz and De Santis (2019) argue that the ECB’s CSPP program was successful in
increasing the number of loans to smaller firms. Additionally, De Santis and Zaghini (2021)
find that the CSPP increased the amount of corporate securities issued, CSPP eligible
corporations benefiting the most.
Ben S Bernanke and Gertler (1995) noted that setting the Fed funds rate, which is a
short-term interest rate, has implications for the long-term output of durable goods and longterm rates. To this puzzle, Bernanke and Gertler called the black box of monetary policy.
Today, this phenomenon is usually referred to as forward guidance (McKay et al., 2016) and
is one of the main mechanisms used by central banks to influence long-term interest rates in
the economy. It could also be argued that unconventional monetary policy announcements
influence long-term yields, serving as a form of forward guidance and acting through the
signaling channel. Monetary policy announcements can have significant impacts on yields,
for instance, Afonso et al. (2018) concluded that the OMT intervention had a significant effect
on the pricing of yields of European government bonds, particularly on periphery countries.
Under the OMT program, the ECB signaled that it was willing to do "whatever it takes" to
support the Euro, however there was no massive purchase of assets in the market. Arce et al.
(2017) also noted that the signaling channel could have larger effects on yields than the actual
purchasing of assets. Krishnamurthy and Vissing-Jorgensen (2011) notes that during QE2, the
FED only purchased US treasuries and makes the argument that the same effect could have
been achieved without purchasing these assets in the market and putting its balance sheet at
risk. Nevertheless, it is often argued that the purchasing of assets reinforces the commitment
by the central bank to maintain rates low as a rate hike could create significant losses. Arce et
al. (2017) find a positive impact on excess yields after the ECB purchased the assets, albeit
significantly lower than when the program was announced.
Ex ante, unconventional monetary policies have the goal of increasing inflation to meet
the target set by the central bank, reduce market interest rates, spur credit expansion, and
stimulate GDP growth (Bowdler and Radia, 2012). Looser monetary policy is associated with
an increase in bank lending, however the consensus regarding the impact on the economy and
transmission channels is a subject of ongoing debate.
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The ECB’s securities market programme (SMP) was smaller and had different
objectives than other LSAP programs such as the APP, the PEPP, and the QE programs
undertaken by the Fed and the bank of England. The aim of the SMP was to address the "malfunctioning monetary policy transmission mechanism" as stated by the ECB, while other
LSAP programs had the stated intent to make monetary policy more accommodating after
reaching lower levels of interest rates or even the zero-lower bound (ZLB). Nevertheless,
Koetter (2020) studied the SMP program impact on German bank lending and argues that
banks exposed to sovereign debt issued by the SMP’s targeted securities loaned more than less
exposed banks, the impact being more significant for commercial lending, confirming the
presence of a portfolio rebalancing channel. Furthermore, Eser and Schwaab (2013) conclude
that the SMP program was successful in reducing the yields of the program’s targeted
government debt securities, as intended by the ECB.
Rodnyansky and Darmouni (2017) research how QE in the US affected bank lending
activity. They find that banks with a larger share of mortgage back securities (MBS) loaned
more after QE, judging the asset distribution of the balance sheets of banks important for
transmission effectiveness. Banks with the largest share of targeted assets will benefit the
most. In another US centric study, Luck and Zimmermann (2020) showed that the Fed’s QE
programs affected real economic outcomes via the bank lending channel, specifically reducing
unemployment, the effect being more pronounced in geographical areas where banks held
more troubled assets, particularly MBS. However, they do not find significant extended credit
after the Fed purchased treasuries. In this paper we find that banks more exposed to
government debt securities extended more credit after the ECB’s APP than less exposed banks.
Blattner et al. (2021) also concludes that banks more exposed to sovereign debt securities
loaned more after LSAP programs in Europe.
Balfoussia and Gibson (2016) analyzed the potential impacts of TLTROs using a VAR
framework and concluded that these policies have the potential of generating positive
economic activity in the Euro area, including the more vulnerable countries. Fisera and
Kotlebova (2020) analyzed the impact of UMP policies on newer Euro area members
(Lithuania, Estonia, Latvia, Slovakia, and Slovenia) and determined that these policies did not
have any statistically significant effects on lending for this group of Euro area members. This
is an interesting result because since the GDP of these countries grew at a faster pace than
their Euro area counterparts, there could be an expectation of more investment and growth
opportunities. Afonso and Sousa-Leite (2020), on the other hand, find a positive and
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statistically significant effect of TLTRO programs on bank lending in the Euro area, the effect
being stronger in less vulnerable countries. Albertazzi et al. (2018) also argues that during the
APP less vulnerable countries loaned more than vulnerable ones. One explanation given is
that the spreads in less vulnerable countries were already compressed so banks rebalanced
their portfolios towards higher yielding private debt.
We should also accentuate that some researchers articulated concerns about the longterm implications of unconventional monetary policies. The most underscored being
deflationary pressures experienced in the years following the programs (Dell’Ariccia et al.,
2018) (Andrade et al., 2016), the muted response of the macroeconomy (Acharya et al., 2019),
negative interest rates or near the ZLB for prolonged periods, central bank independence
(Cobham, 2012), and increased risk taking under the search for yield mechanism (Jiménez et
al., 2014). Additionally, if LSAP programs relaxed countries’ interest service burden on newly
issued debt, it could be the wrong incentive to employ fiscal prudence and reduce debt to GDP
levels, one of the causes that led to the Euro area sovereign debt crisis. Acharya et al. (2019)
and Bonfim et al. (2020) also highlight the fact that UMP achieved stability but did not fully
translate into economic growth. The authors argue that these policies could bring about zombie
lending which could be an explanation for the muted response of the economy.
Regarding public and private investment, Afonso and St. Aubyn (2019) conclude,
using a VAR methodology with a sample of 17 OECD countries, that public investment
generates GDP growth in 12 countries of the sample and private investment generates GDP
growth for all countries in the sample. This conclusion puts emphasis on the importance of
investment for potential future economic growth, hence justifying the inclusion of this variable
in our analysis.

3. Overview of Monetary Policy Programs in the Euro Area
The principal objective of central banks is to maintain the price level within target.
Monetary policies could also be devised to ensure other objectives such as easing financing
conditions and promoting full employment. Central banks are paying increasingly more
attention to these additional objectives when designing policies. The main channel through
which monetary policy stimulates the real economy is the bank lending channel. In a
conventional scenario, monetary authorities would lower short term interest rates that, in turn,
influences interest rates applied by commercial banks to loans underwritten to households and
firms facilitating consumption and investment. The ECB’s deposit rate facility reached the
5

ZLB on 11 July 2012 and it was further reduced to -0.10% on 11 June 2014 (see figure 1).
Without much room to decrease interest rates further, the ECB turned to UMP to stimulate
inflation, stabilize financial markets, decrease government bond yields, increase bank credit,
and spur economic activity. UMP, as designed by the ECB, usually takes two forms: Special
credit conditions for the banking industry (e.g. LTROs and TLTROs) and large-scale asset
purchasing programs (e.g. SMP, APP, and PEPP). This paper focuses on the ECB’s largescale asset purchasing programs (LSAPs), more specifically on the APP and the PEPP.
Prior to reaching the ZLB, the ECB had already resorted to UMP programs, albeit in
smaller scale. For example, the SMP was a response to the rising yields of Euro area
government bonds of affected regions (Greece, Ireland, Portugal, Spain, and Italy). The SMP
was announced on 9 May 2010 and was active through 6 September of 2012. The program
purchased a total of €218 billion of government debt securities from the targeted countries.
Despite the small scale and scope, the SMP was effective at easing financing conditions for
the economy (Koetter, 2020). On 22 January 2015 the ECB’s Governing Council announced
the APP as a response to historical low inflation and to ease financing conditions in the Euro
area. The APP is comprised by four subprograms, each specializing in a type of security. The
APP subprograms are the public sector purchase programme (PSPP), the corporate sector
purchase programme (CSPP), the asset-backed securities purchase programme (ABSPP), and
the third covered bond purchase programme (CBPP3). The ABSPP and the CBPP3 had
already been introduced in late 2014, the announcement served mainly to communicate the
PSPP, which is the largest subprogram. Under the APP, the ECB and the affiliate national
central banks (NCBs) planned to purchase a combined amount of €60 billion of eligible assets
per month. Later, this figure was revised to €80 billion from April 2016 to March 2017, €60
billion from April 2017 to December 2017, €30 Billion from January 2018 to September 2018,
and €15 billion from October 2018 to December 2018 (see figure 2). The APP was formally
ended on the 19th of December 2018, however it was again reinstated on the 12th of September
2019 at a pace of €20 billion per month under the justification: To "reinforce the
accommodative impact of its [ECB’s] policy rate." By December 2018, the total holdings
under the APP amounted to €2.567 trillion which, for perspective, represents about 22% of
the Euro area nominal GDP in 2018. By December 2018, the percentage holdings for the
ABSPP, CSPP3, CSPP and PSPP were 1.07%, 10.20%, 6.93%, and 81.80% respectively (See
Table I). The majority of securities purchased were under the PSPP, hence the hypothesis
formulated in this paper: Did banks with larger holdings of government debt securities loaned
6

more to the real economy after LSAPs? On 18 March 2020, as a response to the COVID-19
pandemic, the ECB’s Governing Council announced the PEPP. This program would be an
extension of the APP program still underway at the time. The PEPP had a planned purchasing
amount of €750 billion of assets until at least the end of 2020. Additionally, the PEPP
increased the scope of the CSPP to include commercial paper of sufficient quality.

TABLE I: APP program holdings in millions of euros by December 2018
ABSPP

CBPP3

CSPP

PSPP

APP

27,511

262,201

178,050

2,102,048

2,569,810

1.07%

10.20%

6.93%

81.80%

100%
Source: ECB

FIGURE 1: ECB Key Interest Rates
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FIGURE 2: Total holdings APP Program in millions of euros

Monetary Policy Transmission
There are several transmission channels identified in the literature through which UMP
operates. The portfolio rebalancing channel is a transmission channel where holders of
targeted assets will reallocate their investments to other, perhaps higher yielding assets
(Gambetti and Musso, 2017; Albertazzi et al., 2018; Koijen et al., 2017). If the central bank is
buying government and corporate debt securities and hence increasing their valuations, banks
could diverge their investment allocation to other assets such as traditional bank loans. The
CSPP, for instance decreased the yields of targeted corporate securities (Arce et al., 2017) and
thus returns of traditional loans could become a viable substitute. In this paper, we test the
portfolio-rebalancing channel for government debt securities in the Euro area. That is, if banks
more exposed to government debt securities extended more credit to the real economy. If
confirmed, the results would suggest heterogeneous responses to monetary policy by banks
depending on their balance sheet allocation.
The signaling channel is another transmission channel that influences asset prices
(Krishnamurthy and Vissing-Jorgensen, 2011). Under this channel, the ECB is showing the
market that is committed to keep interest rates low/high or will increase/reduce asset
purchases. The actions and announcements will signal central bank intentions for the future.
This channel is usually quite powerful. For instance, concerning the CSPP, the biggest
decrease in excess yields of targeted and non-targeted corporate debt securities was on the
date of the announcement rather than on the date of the actual purchase of the securities (Arce
et al., 2017).
Under the refinancing channel, debtors would get additional income from refinancing
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their debts. The lowering of the deposit rate facility could influence interbank interest rates
such as the euribor, and by extension commercial bank interest rates. The reduction of
benchmark rates gives debtors additional disposable income, either through refinancing or, in
the case of flexible interest rate loans, reduced monthly payments without refinancing. This
increase in disposable income could induce aggregate demand growth (Di Maggio et al.,
2019). An important consideration from this conclusion is that an increased flow of bank
lending put towards refinancing older liabilities is not necessarily a bad outcome in the short
term. This phenomenon was verified in the US after the first round of QE (Rodnyansky and
Darmouni, 2017; Luck and Zimmermann, 2020).

4. Methodology
We use a micro panel with bank-level and firm-level data to assess if banks more

exposed to government debt securities provide more credit to the economy. In addition, we
assess if extended firm borrowing generated increases in employment and fixed capital
investment. Building on a specification design implemented by Rodnyansky and Darmouni
(2017) and Luck and Zimmermann (2020), our analysis is divided in two stages. First, we test
if a treatment group of banks loaned more to the real economy during the APP and PEPP
programs. The treatment groups in this section will be the 50th and 75th percentile of banks
with the largest share of government debt securities to total assets. Figure 7 and table VI in
the Appendix shows the average exposure to government debt securities to total assets for the
treatment and control groups. The period used for the APP is from 2012 to 2018 and the period
used for the PEPP is 2019 and 2020. Specification (1) represents the baseline difference-indifferences for the bank-level data:
(j)

(j)

(k)

(k)

(j)

ybt = β (Treat b × LSAPt ) + ΘXbt + ϕXbt LSAPt + λb + τt + ϵbt

(1)

where 𝑦𝑏𝑡 is the outcome variable, the growth of loans of bank b at time t (∆log (𝐿𝑜𝑎𝑛𝑠)).
The outcome variable will also take the form of loans over assets growth of bank b at time
𝐿𝑜𝑎𝑛𝑠

(𝑗)

t (∆ 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠), to test if there was a balance sheet shift by banks towards loans. 𝑇𝑟𝑒𝑎𝑡𝑏
(𝑗)

represents a binary variable equal to 1 for the treatment group and zero otherwise. 𝐿𝑆𝐴𝑃𝑡

is

a binary variable equal to 1 for the period after the announcement of program j and 0 otherwise.
(𝑘)

𝑋𝑏𝑡 is a vector of k bank-level controls. To account for potential changes in the relationship
9

of controls after LSAP programs, the controls are interacted with the event dummy variable.
𝜆𝑏 represents firm fixed effects and 𝜏𝑡 represents time fixed effects. Standard errors are
clustered at the bank level.
An additional specification for the bank-level data, equation 2, will test the exposure
of the banking sector in the various Euro area countries and how it affected the various
outcome variables.
(𝑗)

(𝑗)

(𝑘)

(𝑘)

(𝑗)

𝑦𝑏𝑡 = 𝛽 (𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑏 × 𝐿𝑆𝐴𝑃𝑡 ) + 𝛩𝑋𝑏𝑡 + 𝜙𝑋𝑏𝑡 𝐿𝑆𝐴𝑃𝑡

+ 𝜆𝑏 + 𝜏𝑡 + 𝜖𝑏𝑡

(2)

where the exposure will equal the ratio of government debt securities relative to total assets in
(𝑗)

the year-end reporting before the announcement of program j of bank b: 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑏 =
(

𝐺𝑜𝑣.𝐷𝑒𝑏𝑡 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 (𝑗)
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

) . For the APP program, the exposure used is year-end 2014 and for the
𝑏

(𝑗)

PEPP is year-end 2019. Similar to equation (1), 𝐿𝑆𝐴𝑃𝑡

is a binary variable equal to 1 after

(𝑘)

the announcement of program j and 0 otherwise. 𝑋𝑏𝑡 is vector of k bank-level controls, the
same as in the previous specification. The controls are interacted with the event dummy
variable.
In the second stage, if indeed a portfolio rebalancing channel is verified in the first
stage, we use a similar panel framework but with firm-level data. We will test if borrowing
growth translated into employment growth and fixed capital investment growth before and
after the LSAP programs by interacting loan growth with the APP dummy (equation 3). If this
variable is negative, then loans generated less employment and fixed capital investment
growth after the LSAP program, deeming the bank lending channel less effective. We also test
if corporates, in countries where banks are more exposed to government debt securities,
experienced larger growth in borrowing, employment, and fixed capital investment versus the
control group (equation 4). In addition, we will test if larger firms had lower bank borrowing
growth than smaller firms as they are more dependent on bank lending (equation 5). We
consider large firms having 500 employees or more.
(𝑗)

(𝑘)

(𝑘)

(𝑗)

𝑦𝑓𝑡 = 𝛽 (𝛥𝐿𝑜𝑔(𝐿𝑜𝑎𝑛𝑠)𝑓𝑡 × 𝐿𝑆𝐴𝑃𝑡 ) + 𝛩𝑋𝑓𝑡 + 𝜙𝑋𝑓𝑡 𝐿𝑆𝐴𝑃𝑡
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+ 𝜆𝑓 + 𝜏𝑡 + 𝜖𝑓𝑡

(3)

(𝑗)

(k)

(k)

(𝑗)

𝑦𝑓𝑡 = 𝛽 (𝑇𝑟𝑒𝑎𝑡_𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑓 × 𝐿𝑆𝐴𝑃𝑡 ) + Θ𝑋ft + 𝜙𝑋ft 𝐿𝑆𝐴𝑃𝑡
𝑦𝑓𝑡

(𝑗)

= 𝛽(𝑇𝑟𝑒𝑎𝑡_𝐿𝑎𝑟𝑔𝑒𝑓 × 𝐿𝑆𝐴𝑃𝑡

(𝑘)

) + 𝛩𝑋𝑓𝑡

(𝑘)

(𝑗)

+ 𝜆𝑓 + 𝜏𝑡 + 𝜖𝑓𝑡

+ 𝜙𝑋𝑓𝑡 𝐿𝑆𝐴𝑃𝑡 + 𝜆𝑓 + 𝜏𝑡 + 𝜖𝑓𝑡

(4)
(5)

where the outcome variables 𝑦𝑓𝑡 are growth of loans, growth of employees, and growth of
fixed assets for firm f at time t. Treat_Country will represent a binary variable equal to 1 for
firms in countries with banks more exposed to government debt securities (Slovenia, Slovakia,
Italy, Spain, Portugal, and Belgium) and zero otherwise. Treat Large will represent a binary
(𝑗)

variable equal to 1 for firms with more than 500 employees in 2014 and 0 otherwise. 𝐿𝑆𝐴𝑃𝑡

will represent a binary variable equal to 1 for the period after the announcement of program j
(k)

and 0 otherwise. 𝑋ft is a vector of k firm-level controls. To account for potential changes in
the relationship of controls after LSAP programs, controls are interacted with the event
dummy variable. 𝜆𝑓 represents firm fixed effects and 𝜏𝑡 represents time fixed effects. Standard
errors are clustered at the firm level.
The firm-level dataset includes companies from 12 countries. The countries that
comprise the treatment group are Slovenia, Slovakia, Italy, Spain, Portugal, and Belgium. The
control group is Estonia, Finland, France, Germany, Greece, and Ireland. Seven Euro area
countries were not included due to non-available data: Austria, Cyprus, Lithuania,
Luxembourg, Latvia, Malta, and the Netherlands. The regression period used for the APP
program will be 2013 to 2018 to allow first difference of growth variables as the earliest
available data is from 2012.
To guarantee the validity of the difference-in-differences specification, the verification
of the parallel trends assumption between the treatment groups and control groups would be
preferable. Using bank-level data, Figure 3 suggests that the treatment group shows a sustained
growth of loans and loans over assets for the period after the APP announcement. We can also
verify the increase in the exposure to loans by the treatment group since year-end 2015 through
year-end 2018. The exposure to loans over total assets increased, on average, over 5 percent
during this period.
The data on the micro panel has N>T, therefore we deemed a panel fixed effects or
random effects approach appropriate. A Hausman test and a Breusch-Pagan Lagrange
multiplier test were conducted and it was concluded that a fixed effects model would be the
most appropriate model to use. Time fixed effects were included because it would be
reasonable that events in this period could affect the lending behavior of all banks, such as
11

improvements in the general European economy for instance. In addition, time dummies
proved to be significant justifying its inclusion. To account for potential heteroskedasticity,
robust standard errors at the bank/firm level are used. In addition, we’re assuming that
government debt securities reported in the balance sheet represents mainly Euro area
government debt securities, which is a realistic assumption looking at aggregated data from
the ECB database. Most government debt securities reported in the balance sheet of banks in
the Euro area are domestic and Euro area government debt securities as shown in Figure 4.

FIGURE 3: This graph shows the average growth of loans and loans over assets for banks in the Euro
area. The treatment group is the 50th percentile of banks with the largest exposure to government
debt securities
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FIGURE 4

5. Empirical Analysis
5.1. Overview of Data
We use a sample dataset from Bureau van Dijk Bank Focus and Orbis Europe database.
This dataset provides yearly balance sheet data at the bank and firm level. We employ a
difference-in-differences specification where our treatment variables are the 50th and 75th
percentile of banks with larger holdings of government debt securities relative to total assets.
We test the portfolio-rebalancing channel for government debt securities by assessing if these
banks loaned more to the real economy after the APP and PEPP. Then, using individual data
on corporates, we assess if firm borrowing was put towards employment and investment
before and after the programs. In addition, we check if firms in countries where banks were
more exposed to government debt securities increased borrowing, employment, and fixed
capital investment versus firms from countries with less exposed banks. Geographical areas
where banks loaned more could have experienced larger economic impacts through the banklending channel. Rodnyansky and Darmouni (2017) and Luck and Zimmermann (2020) make
compelling cases for this phenomenon in the US with mortgage-backed securities (MBS).
Lastly, we also test if larger firms borrowed less after LSAP programs as argued by DuyganBumpa et al. (2015), Arce et al. (2017), Betz and De Santis (2019), and De Santis and Zaghini
(2021).
Our results suggest that banks with a larger share of government debt securities relative
to total assets had higher loan growth and loans over assets growth than less exposed banks
after the APP, but not after the PEPP. We suggest that perhaps a flight-to-quality effect could
13

be diminishing the portfolio-rebalancing channel for government debt securities, however we
do not delve deeply in answering this question, leaving it for future research. We offer this
suggestion based on conclusions of other researchers that a flight-to-quality phenomenon took
place during the COVID-19 pandemic (Papadamou et al., 2021), and also because we verified
an increase in the aggregated exposure to government debt securities by banks in the Euro area
from 4.52% in Q4:2019 to 4.88% in Q4:2020 (see figure 6 and table V in the Appendix).
Comparing this to the APP period, we see that banks reduced exposure to government debt
securities from 5.96% in Q4:2014 to 4.52% in Q4:2019.
Regarding the analysis at the firm-level, firms that borrowed more after the APP seem
to put it towards employment and fixed capital investment, however to a lower degree than
before the APP program. Firms from countries with more exposed banks also had higher
growth in borrowing and in fixed capital investment versus firms in countries with less
exposed banks. Finally, we find that larger firms (500 employees or more) had lower
borrowing growth than smaller firms. The main conclusions, which are in line with the
literature on the subject, are that the balance sheet composition of banks is an important
determinant for the portfolio-rebalancing channel of monetary policy transmission. This
phenomenon could lead to heterogeneous economic impacts depending on the geographical
location of more exposed banks.

5.2. APP
5.2.1. Banks
The regression results of equation 1 and 2 for the period 2012 through 2018 covering
the APP are shown in Table II. The main conclusions are that the 50th and 75th percentile of
banks with the highest exposure to government debt securities had a higher growth in loans of
about 3.32% and 5.33% respectively relative to the control group. Both results are statistically
significant at the 1% level. Regarding the balance sheet shift towards loans, banks from the
50th percentile treatment group had, on average, a larger growth of loans over assets of 2.50%
compared to the control group and the 75th percentile treatment group had, on average, 4.15%
higher growth than the control group, both results being statistically significant at the 1% level.
The fact that the 75th percentile coefficient was larger than the 50th percentile for both loans
and loans over assets is an argument in favor of the hypothesis that banks more exposed to
government debt securities did extend more credit in the form of loans after the APP. This
relationship might not be verified in other programs, as we will see in the PEPP program.
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TABLE II: This table shows the regression results of equation 1 and 2 using micro panel data
constructed from the Bureau van Dijk Bank Focus database, covering the APP. The treatment
groups are the 50th and the 75th percentile of banks with the largest exposure of government
securities to total assets.The Exposure variable represents the ratio of government debt securities
to total assets in 2014.

Other relevant conclusions are that bank size, as measured by total assets, is correlated
with loan growth during the full period under analysis. The interaction total assets times the
APP dummy variable is negative for both the growth of loans and loans over assets which
suggests that large size, as measured by total assets, was not as important for determining loan
growth after the APP. Banks with more deposits relative to total assets are correlated with the
growth of loans and loans over assets. The interaction of deposits over assets times the APP
dummy variable is also negative for both the growth of loans and loans over assets. Banks’
capitalization, as measured by equity over assets, is correlated with an increase in loan growth
and growth of loans over assets. The interaction equity over assets times the APP dummy
variable is negative for loan growth, which suggests that less capitalized banks had higher loan
growth compared to the period before the APP. This result is in line with Jiménez et al. (2014).
Lastly, banks’ profitability, as measured by ROA, is correlated with an increase in loan growth
15

for the full period.
To confirm these initial results, we conduct a similar analysis with aggregated yearly
data from the ECB database1. We now estimate a similar equation 1 and 2, but now the data
and controls are at the country-level. The advantages of this strategy are threefold; first, we
can double-check our results with another, unrelated dataset. Second, we have more details
that allows us to potentially draw further conclusions (e.g., classifications of loans to
households and corporations). Third, under this specification we can control for the TLTRO
undergoing during the period by including NCB lending to MFIs. The downside is that this
specification has fewer observations and is more naïve. The dataset includes 17 Euro area
countries. The treatment group is comprised by eight countries with banking industries most
exposed to Euro area government debt securities relative to total assets (Slovenia, Slovakia,
Italy, Spain, Portugal, Belgium, Ireland, and Luxembourg) versus the control group (Austria,
Cyprus, Estonia, Germany, Finland, France, Greece, Malta, and the Netherlands). Latvia and
Lithuania were not included because they only joined the Euro area in January 2014 and
January 2015 respectively. The period used in this analysis is also yearly, from 2012 to 2018.
The results are shown in table VIII and IX in the Appendix. The conclusions drawn
are similar to the micro panel. The results show that the treatment group had a statistically
significant larger growth in loans and loans over assets relative to the control group. More
exposed countries had larger significant growth in loans to non-financial corporations than to
households compared to the control group. These results, similarly to the micro panel, suggest
the presence of a portfolio-rebalancing channel for government debt securities after the APP.
We have conducted an event study with the micro panel data to understand how loan
growth and loans over assets growth evolved over time. We estimate equation 6.
(𝑘)

4
𝑦𝑏𝑡 = ∑−1
𝑡=−2 𝛽𝑡 𝑇𝑟𝑒𝑎𝑡𝑇𝑖𝑚𝑒𝑡𝑏 + ∑𝑡=1 𝛽𝑡 𝑇𝑟𝑒𝑎𝑡𝑇𝑖𝑚𝑒𝑡𝑏 + 𝜙𝑋𝑏𝑡 + 𝜆𝑏 + 𝜏𝑡 + 𝜖𝑏𝑡

(6)

where 𝑦𝑏𝑡 is the outcome variable growth of loans and growth of loans over assets. We
defineTreatTimetb = 𝑇𝑟𝑒𝑎𝑡𝑏 × 𝑇𝑖𝑚𝑒_𝑃𝑒𝑟𝑖𝑜𝑑𝑡 , where 𝑇𝑟𝑒𝑎𝑡𝑏 will equal 1 for banks in the
treatment group and zero otherwise, and 𝑇𝑖𝑚𝑒_𝑃𝑒𝑟𝑖𝑜𝑑𝑡 will equal 1 if we are in time period
t and zero otherwise. The coefficient βt=0 will represent year-end 2014 and will be specified
to zero, the remaining coefficients will be compared to this reference point. One of the time

1

We also estimated the model with quarterly data and obtained same general results, the coefficients of interests showing a
5% significance level. Data and results available upon request.
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coefficients will need to be set to zero because of multicollinearity. Figure 5 and Table VII (in
the Appendix) shows the results obtained. From this specification we see that the coefficients
become increasingly statistically significant after time zero (Q4:2014) and positive. We also
verify that the impact in loan growth was not immediate but increased over time.

FIGURE 5 : These 4 figures plot the time coefficients of specification 6.

5.2.2. Corporates
A sample comprising of 83,623 companies in the Euro area is retrieved from the
Bureau van –ijk - Orbis Europe database and is used to understand the impact of the APP at
the firm level. This dataset will allow us to test if borrowing growth translated into
employment and fixed capital investment growth before and after the APP. Bank’s exposure
to government debt securities in each country is calculated with aggregated data from the ECB
and shown in Table V in the Appendix. Our dataset from the Bureau van Dijk – Orbis Europe
includes companies from 12 countries. The countries that comprise the treatment group are
Slovenia, Slovakia, Italy, Spain, Portugal, and Belgium. The control group is Estonia, Finland,
France, Germany, Greece, and Ireland. Seven Euro area countries were not included due to
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non-available data: Austria, Cyprus, Lithuania, Luxembourg, Latvia, Malta, and the
Netherlands. This specification will allow us to assess how efficient was borrowing after the
APP by interacting loan growth with the APP dummy. We will also test if larger firms
borrowed less compared to smaller firms after the APP, as argued by Betz and De Santis
(2019), Arce et al. (2017), and De Santis and Zaghini (2021).
Before proceeding to the results, an important assumption that needs to be made to
validate our hypothesis is that the increase in loans was contributed by an increase in the
supply of loans and not due to an increase in the demand for loans, an issue also highlighted
by Luck and Zimmermann (2020). To ensure this is indeed the case, figure 8 in Appendix
plots the interest rate minus euribor rate, which can be a proxy for banks’ profit margin on
loans. This indicator has been steadily decreasing since mid-2012. This simple formulation
provides some evidence that loan growth could be mostly explained by an increased supply of
loans rather than demand. Another important assumption is that markets are local, that is that
commercial banks provide loans mainly to their domestic market and less to foreign markets,
which we assume a sensible assumption.
Table III shows the results from the regression of firms growth in loans, employment
and fixed assets (equations 3, 4, and 5). There are five main conclusions drawn and some
accessory ones. Enumerating the main conclusions: First, an increase in loans is correlated
with an increase in employment as expected, however the coefficient of the interaction ∆log
(Loans) × APP is negative, suggesting that loans generated less employment growth after the
APP announcement albeit still positive. The growth in employment explained by increased
borrowing is significantly lower than before the APP.
Second, an increase in loans is correlated with an increase in fixed capital investment,
however, similar to the case for employment, the coefficient of the interaction ∆log (Loans) ×
APP is negative, suggesting that loans generated less fixed capital investment after the APP
albeit still positive and large.
Third, firms in countries with more exposed banks had higher borrowing growth than
the control group after the announcement of the APP, as expected ex ante. However, it is
important to mention that overall aggregate bank loans to the corporate sector remained stable
or decreased during this period. The increase in aggregate bank loans relative to total assets
was mainly to households (see figure 6). The finding that banks more exposed to government
debt securities extended more credit to corporates than households is corroborated by the
conclusions from the bank aggregate data analysis from tables X and XI (in the Appendix).
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TABLE III: This table shows the regression results of equations 3, 4, and 5 with firm-level data
for the APP program from 2013 to 2018. The treatment group is comprised by firms in countries
with banks more exposed to government debt securities, namely Slovenia, Slovakia, Italy,Spain,
Portugal, and Belgium, the control group is comprised by companies in Estonia, Finland,France,
Germany, Greece, and Ireland. The Large dummy variable will equal 1 for firms with 500employees
of more.
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Fourth, firms in countries with more exposed banks did not have higher employment
growth but did have higher fixed capital investment growth than the control group.
Fifth, the coefficient of large firms’ dummy variable is negative, meaning that the
growth in borrowing was lower versus smaller firms (we classified large firms as having 500
or more employees). This result is in line with Duygan-Bumpa et al. (2015), Arce et al. (2017),
Betz and De Santis (2019), and Gertler and Gilchrist (1994). Larger firms had higher growth
in employment and fixed capital investment versus smaller firms after the APP. Larger firms
could, theoretically, have easier access to market financing, thus their investments would not
be hampered by the reduction in bank loans compared to smaller firms.
Other important conclusions are that the size of the firm, as measured by total assets,
is statistically significant in predicting loan growth, employee growth, and fixed assets growth.
The amount of employees is statistically significant in predicting borrowing growth, the
coefficient being negative and statistically significant at the 1% level. This result is consistent
with the large dummy variable coefficient result. The coefficient regarding the degree of
capitalization (as measured by equity over assets) for fixed assets growth is negative and
statistically significant at the 1%, albeit very small. The coefficient regarding profitability (as
measured by return on assets) is positive and statistically significant at the 1% level for fixed
assets growth. The majority of interactions of the controls with the APP dummy were not
significant suggesting there was not any large change in the relationship of these variables
after the APP.
5.3. PEPP
5.3.1. Banks
The same exercise done for the APP is also performed for the PEPP with a sample of
1,082 Euro area banks. The analysis is conducted for two periods, 2019 and 2020. Year-end
2019 represents the period before the treatment and year-end 2020 the period after the
treatment. It should be noted that by year-end 2020 the pandemic was still ongoing and perhaps
this shorter time span might still not be fully representative of the whole effects, nevertheless
it can serve as an indication of the effects one year after the program.
Table IV shows the regression results of equation 1 and 2. The main conclusions are
that banks with a higher proportion of government securities in their balance sheet, contrary
to the APP program, did not have higher loan growth than the control group after the PEPP.
In fact, the results suggest that there was a reduction in the loans over total assets. The COVID20

19 pandemic was a very uncertain period and perhaps a flight-to-quality mechanism was
taking place (Papadamou et al., 2021). Under a flight-to-quality scenario, there is less appeal
for riskier assets and an increased appeal for safer assets, deeming the portfolio-rebalancing
channel ineffective for Euro area government securities. Indeed, banks’ exposure to
government debt securities relative to total assets increased from 4.52% on Q4:2019 to 4.88%
on Q4:2020 (see table V and figure 6 in the Appendix). If a reduction in exposure to
government debt securities by banks is not verified taken together, then a portfolio rebalancing
is not expected ex ante. Given this conjecture, we leave for future research to assess in more
rigorous detail if indeed a flight-to-quality happened during the PEPP program. We also note
that the exposure to government debt securities right before the PEPP was significantly lower
than for the APP (figure 7 and table VI in the Appendix). If banks were less exposed in general,
there was less room for portfolio rebalancing.
TABLE IV: This table shows the regression results of equation 1 and 2 for the PEPP using a sample of
1,082 banks from the Bureau van Dijk - Bank Focus database. The treatment groups are the
50th and the 75th percentile of banks with the largest exposure of government securities to total
assets in year-end 2019. In this analysis we are assessing if banks more exposed to government
debt securities loaned more after the PEPP.
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Other important results are that larger banks, as measured by total assets, had larger
growth of loans. Banks with a larger ratio of deposits to total assets had larger growth of loans.
More capitalized banks, as measured by equity over assets, had larger growth of loans over
assets, the coefficient being statistically significant at the 1% level. More profitable banks,
proxied by return on assets, had larger growth of loans and loans over assets, the results being
statistically significant at the 1% level. Most of the interaction coefficients are not statistically
significant, except for the interaction of total assets times the PEPP dummy variable to explain
loan growth, however the coefficient is small and only statistically significant at the 10% level.
The low significance of the interactions signifies that there were no changing characteristics
in the growth of loans and loans over assets after the PEPP.
Table X and XI in the Appendix shows the results using aggregated data from the ECB
database, similar to the analysis for the APP program, this time using quarterly data2. In
summary, the results confirm the micro panel analysis. The results suggests that countries with
banks more exposed to government debt securities had insignificant higher growth in the sum
of loans to households and corporations. When we subdivide loans, the coefficient Treat ×
PEPP is significant for the growth of loans to corporations, which is indicative that countries
with more exposed banks had higher growth than the control group, however the coefficient
is only significant at the 10% level, therefore we offer some reservations in drawing
conclusions in this regard. Given this, we confirm the results from the micro panel and deem
that a portfolio-rebalancing channel for government debt securities was not verified for the
PEPP program. Figure 6 (in the Appendix) shows a slight decrease in exposure to loans and
an increase in the exposure to government and corporate debt securities from year-end 2019
to year-end 2020, which is congruent with our regression results. As we could not verify a
portfolio-rebalancing channel for the PEPP program, we will not test the bank-lending channel
with corporate data as done for APP.

5.3. Possible improvements
There are a few limitations inherent to our identification strategy and dataset. First, our
bank-level micro panel does not have information regarding the types of loans granted by
banks (i.e. classification of loans to households or firms) therefore we are only able to test the
impact on bank loans in general. To overcome this limitation, we use an aggregated dataset

2

This regression was also executed using yearly data, the results obtained were similar for the coefficients of interest, that
is no significance. Data and results available upon request.
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from the ECB database to compare the results obtained using the micro panel, however this
analysis is more naive. Second, the dataset does not have information regarding corporate debt
securities holdings by banks, therefore we are only able to classify banks based on their
exposure to government securities and not exposure to corporate securities. Another limitation
of the micro panel is the inability to control for other unconventional monetary policies
ongoing during the same period, specifically the TLTRO programs. This could generate
problems such as omitted variable bias and endogeneity. In the analysis with aggregated data
from the ECB database we control for this variable. Lastly, regarding equation 3, we are
assuming that borrowing growth averages for the firms in our sample is representative for the
country, which could not be the case.

6. Conclusion
This paper analyzes LSAP (i.e. APP and PEPP) impacts on loans, employment, and
fixed capital investment in the Euro area. Using a difference-in-differences specification on a
micro panel at the bank-level, we show that banks more exposed to government debt securities
had higher growth of loans granted to the economy than less exposed banks after the APP
announcement. This result suggests that the asset composition of banks can influence
monetary policy transmission to the economy, operating through the portfolio-rebalancing
channel. However, this relationship was not confirmed for the PEPP. A possible explanation
offered, although not analyzed in rigorous detail in this paper, is a flight-to-quality by banks
during the COVID-19 pandemic hence deeming the portfolio-rebalancing channel for safe
assets diminished.
If more exposed banks extended more credit after the APP, then economic impacts
could be heterogenous depending on the geographical location of these banks. To assess this
hypothesis, we used balance sheet data from 83,623 companies from 12 Euro area countries.
Our results suggest that firm borrowing growth was correlated with employment and fixed
capital investment growth, however with significantly lower magnitude than before the APP
announcement. Furthermore, our data shows that firms in countries with more exposed banks
had higher borrowing growth versus the control group. Lastly, we find that larger firms (with
500 employees or more), had lower borrowing growth versus smaller firms. These conclusions
add to the empirical literature on monetary policy transmission and further informs that the
composition of banks’ balance sheets matter for monetary policy transmission effectiveness
and magnitude.
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As suggestions for future research, it could prove interesting to execute a similar
analysis but with more granular data, specifically subdividing regions further and including
data regarding corporate debt securities to understand how it impacts bank loans. A second
suggestion would be to study the refinancing activity of households and firms during this
period and understand if the additional disposable income generated additional consumption
and investment. Lastly, it could be worthwhile to assess if banks engaged in flight-to-quality
during the COVID-19 pandemic.
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Appendix
Euro area MFIs excluding central banks exposure to governmentdebt securities
TABLE V: Percentage of Euro area government debt securities relative to total assets reported by
Euro area MFIs excluding central banks
Period

Q4:2010

Q4:2011

Q4:2012

Q4:2013

Q4:2014

Q4:2015

Q4:2016

Q4:2017

Q4:2018

Q4:2019

Q4:2020

Euro Area
Austria
Belgium
Cyprus
Germany
Estonia
Spain
Finland
France
Greece
Ireland
Italy
Lithuania
Luxembourg
Latvia
Malta
Netherlands
Portugal
Slovenia
Slovakia

4.73%
3.06%
9.34%
11.61%
3.89%
2.76%
4.90%
1.29%
4.19%
8.97%
2.82%
6.50%
5.98%
5.75%
2.85%
5.04%
4.51%
4.84%
8.24%
21.66%

4.17%
2.78%
8.61%
6.86%
3.51%
1.46%
5.67%
1.17%
2.56%
9.65%
3.49%
6.19%
4.27%
5.33%
2.61%
5.87%
3.55%
4.54%
9.22%
20.21%

4.98%
3.44%
8.29%
5.06%
4.10%
0.76%
7.17%
1.44%
3.28%
4.44%
4.44%
8.45%
4.40%
5.62%
2.72%
4.05%
3.76%
6.28%
9.48%
20.27%

5.57%
4.17%
8.39%
5.90%
4.56%
2.02%
8.70%
2.32%
3.32%
3.19%
4.66%
10.15%
6.55%
5.26%
2.54%
4.80%
4.36%
7.26%
13.98%
18.62%

5.96%
5.87%
7.79%
5.10%
4.66%
1.98%
10.50%
2.75%
3.46%
3.17%
6.65%
10.71%
5.84%
6.36%
2.70%
4.74%
4.18%
8.69%
17.31%
17.12%

5.80%
5.92%
8.08%
3.35%
4.73%
0.56%
9.86%
2.65%
3.08%
3.66%
6.16%
11.12%
6.37%
5.63%
3.80%
5.72%
3.88%
9.68%
17.39%
16.49%

5.39%
6.14%
6.61%
3.23%
4.29%
1.27%
9.41%
2.50%
2.78%
3.39%
5.41%
10.91%
4.77%
5.06%
4.78%
5.81%
3.57%
10.52%
15.48%
14.38%

4.90%
5.52%
5.99%
4.37%
3.85%
1.22%
9.05%
2.25%
2.22%
4.78%
5.24%
10.21%
4.14%
4.67%
4.39%
5.01%
3.18%
11.45%
13.16%
10.96%

4.72%
4.85%
5.85%
8.88%
3.35%
1.06%
9.14%
1.36%
1.89%
5.49%
5.17%
11.53%
3.65%
4.03%
4.22%
6.08%
2.82%
12.86%
13.69%
10.11%

4.52%
4.29%
4.97%
8.28%
3.06%
0.98%
8.37%
1.20%
1.97%
7.33%
4.48%
11.93%
3.70%
4.06%
4.19%
7.38%
2.49%
13.54%
13.00%
9.91%

4.88%
4.16%
5.93%
8.61%
3.05%
2.02%
8.77%
1.25%
2.35%
10.54%
5.82%
12.67%
4.09%
5.67%
7.03%
9.37%
2.62%
14.40%
11.80%
9.98%

Source: ECB and authors’ calculations
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Percentage of loans and debt securities relative to total assets
FIGURE 6: The top graph shows the percentage of loans to households and non-financial corporation relative to total assets reported by Euro area MFIs excluding central banks. The bottom
graph shows the amount of corporate debt securities and government debt securities relative to
total assets reported by Euro area MFIs excluding central banks.
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Exposure to government debt securities
FIGURE 7: This figure shows histograms of the exposures to government debt securities from our
sample from the Bureau van Dijk - Bank focus database at Q4:2014 (a) and Q4:2019 (b).

TABLE VI: This table shows the average exposure to government debt securities to total assets
for the treatment and control variables from the bureau van Dijk - bank focus database. The
exposure for the APP is at Q4:2014 and the PEPP is at Q4:2019
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Results event study
TABLE VII: This table shows the event study results of equation 6 using micro panel data at the
bank-level. The treatment groups are the 50th and the 75th percentile of banks with the largest
exposure of government securities to total assets. Controls are removed from the table for
simplicity; however, they are the same as specifications 1 and 2.

APP - Banks Aggregate Data
30

TABLE VIII: This table shows the regression results using aggregated data from the ECB database.
We assess if a treatment group of countries had higher growth of loans after the APP versus a
control group. The treatment group consists of countries with banking industries most exposed to
government debt securities in Q4:2014 namely Slovenia, Slovakia, Italy, Spain, Portugal, Belgium, Ireland and Luxembourg. The control group is comprised by Austria, Cyprus, Estonia,
Germany, Finland, France, Greece, Malta, and the Netherlands
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TABLE IX: This table shows the regression results using aggregated data from the ECB database.
We assess if a treatment group of countries had higher growth of loans over assets after the APP
versus a control group. The treatment group consists of countries with banking industries most
exposed to government debt securities in Q4:2014 namely Slovenia, Slovakia, Italy, Spain, Portugal, Belgium, Ireland and Luxembourg. The control group is comprised by Austria, Cyprus,
Estonia, Germany, Finland, France, Greece, Malta, and the Netherlands
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PEPP - Banks Aggregate Data

TABLE X: This table shows the regression results using aggregated data from the ECB database. We
assess if a treatment group of countries had higher growth of loans after the PEPP versus a
control group. The treatment group consists of countries with banking industries most exposed to
government debt securities in Q4:2019 namely Portugal, Slovenia, Italy, Slovakia, Spain, Cyprus,
Malta, Greece, Belgium. The control group is comprised by Austria, Estonia, Finland, France,
Germany, Ireland, Latvia, Lithuania, Luxembourg, Netherlands.
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TABLE XI: This table shows the regression results using aggregated data from the ECB database.
We assess if a treatment group of countries had higher growth of loans over assets after the PEPP
versus a control group. The treatment group consists of countries with banking industries most
exposed to government debt securities in Q4:2019 namely Portugal, Slovenia, Italy, Slovakia,
Spain, Cyprus, Malta, Greece, Belgium. The control group is comprised by Austria, Estonia, Finland, France, Germany, Ireland, Latvia, Lithuania, Luxembourg, Netherlands
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Commercial interest rates minus 3M Euribor
FIGURE 8: Euro area bank interest rates applies to corporates minus 3 month Euribor rate
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