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Abstract. Suspending loan repayments is a widely used policy tool to provide liquidity during crises. We
study the take-up and real effects of the 2020 Austrian corporate debt moratoria, which required banks
to temporarily postpone loan repayments for eligible firms. Exploiting a discontinuity in eligibility at
a two-million-euro asset threshold, we document a take-up rate of 44%, well below full participation,
reflecting both the pecuniary cost of the policy and firms’ fear of stigmatization. Despite the moderate
take-up, moratoria increase investment and profitability without increasing defaults once repayments
resume. We estimate a marginal propensity to invest of 47 cents per euro of postponed payments. We
compare moratoria with grants, the predominant form of business support in the United States. A key
feature of the policy is that relief is administered by relationship lenders, who continue to bear credit
risk, retain incentives to monitor borrowers, and can credibly discipline them through future lending
decisions. Although grants achieve higher take-up, our results suggest that moratoria differ fundamentally
by discouraging firms from diverting liquidity to shareholders and instead channeling it toward productive

investment.
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Non-technical summary

When faced with a crisis, governments have a wide range of tools at their disposal to support firms
facing liquidity shortages. Among these, loan repayment suspensions, also known as moratoria, were
widely used during the Covid-19 pandemic, reaching a total take-up across Europe equal to 5% of 2019
GDP (European Systemic Risk Board 2021). While moratoria were implemented in almost all European
countries, as well as in Australia, Hong Kong, and Singapore, the United States relied primarily on
grants through the Paycheck Protection Program. Unlike grants, moratoria are administered by banks that
continue to bear credit risk and do not transfer resources to firms. Instead, they temporarily suspend debt
service obligations, increasing liquidity today while preserving repayment obligations tomorrow. How do
firms use such temporary liquidity relief? Can it stimulate investment when firms must eventually repay

the deferred payments?

This paper answers these questions by focusing on Austria, where, during the Covid-19 pandemic,
moratoria were available only to micro-enterprises, creating a unique setting for causal identification.
Within the European framework, moratoria were governed by the European Banking Authority guidelines',
which specified that the policy suspended principal and interest repayments while leaving all other loan
characteristics, including interest rates, unchanged. Banks were legally required to grant the suspension
upon request, but participation remained voluntary for firms. No government guarantees were provided to
banks. Interest continued to accrue on postponed payments, implying that the policy provided liquidity

relief without debt forgiveness.

Using a novel database combining administrative credit registry, loan-level, and balance-sheet data, we
exploit the eligibility cutoff at EUR 2 million of pre-policy assets to implement a difference-in-differences
analysis. We obtain four main results. First, take-up of the policy remains moderate because of both
pecuniary and reputational costs. Second, although we find no evidence of an increase in actual defaults
once repayments resume, banks assign eligible firms a higher probability of insolvency. Third, moratoria
increase investment and profitability. Firms invest 47 cents per euro of postponed payments. Fourth, the
liquidity freed by the moratoria is not diverted to business owners or shareholders; instead, firms reduce

payouts during the moratorium period.

These findings stand in sharp contrast to the evidence on grant programs, for which the literature
documents substantial diversion of funds to business owners and shareholders. Our results suggest that,
to prevent firms from diverting liquidity away from productive investment, credit-relief policies should be
targeted to financially constrained firms and should not be costless. A key feature of the moratoria is that
they are administered by relationship lenders, who retain both the incentives to monitor borrowers and the
credible ability to discipline them by restricting future access to credit. The reduction in payouts and
the absence of a cliff effect are consistent with this mechanism: firms retain earnings to ensure that they
can honor postponed repayments rather than default once the moratoria expire. Crucially, because banks

received no government guarantees, they continued to bear the credit risk associated with the deferred

1. “Guidelines on legislative and non-legislative payment moratoria on loan repayments applied in the light of the COVID-19
crisis” (EBA/GL/2020/02)
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loans, preserving their incentives to monitor borrowers throughout the policy.

This paper aims to inform the design of credit-relief policies for future crises by highlighting their
transmission channels and longer-run consequences. More broadly, the paper contributes to the long-
standing corporate finance literature on the use of cash windfalls by providing a novel estimate of the

marginal propensity to invest out of liquidity generated by debt repayment suspensions.
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1 Introduction

When faced with a crisis, governments dispose of multiple tools to support firms. Payment suspensions
on loans, also known as moratoria, were widely used during the recent Covid-19 pandemic reaching a
total take-up in Europe par to 5% of 2019 GDP (European Systemic Risk Board 2021). Unlike grants or
subsidized lending, moratoria do not transfer resources to firms. Instead, they temporarily suspend debt
service obligations, increasing liquidity today while preserving repayment obligations tomorrow. How do
firms use such temporary liquidity relief? And can it stimulate investment when firms must eventually

repay the funds they receive?

The traditional corporate finance literature has shown that cash windfalls are partly used to increase
investment (Blanchard, Lopez-de-Silanes, and Shleifer 1994). Yet identifying the causal effect of liquidity
remains challenging due to the lack of quasi-experimental settings. Moratoria provide a uniquely clean
experiment to address this issue. Eligibility is independent of firms’ investment opportunities, and the
resulting liquidity shock is temporary rather than permanent, allowing us to isolate how firms respond
to a short-run relaxation of financing constraints. The setting also allows us to estimate the marginal
propensity to invest (MPI) out of a temporary liquidity shock, a key parameter in macroeconomic models
with firms (Brunnermeier and Krishnamurthy 2020, Winberry et al. 2025).

This paper studies the real effects of corporate loan moratoria during Covid crisis. We focus on
Austria, where the moratorium was available only to microenterprises, creating a unique setting for
causal identification. The policy suspended principal and interest repayments for up to ten months while
leaving all other loan characteristics, including interest rates, unchanged. Banks were legally required to
grant the suspension upon request, but participation remained voluntary for firms. Interests continued

to accrue on postponed payments, implying that the policy provided liquidity relief without debt forgiveness.

Austria provides an ideal setting to study loan repayment moratoria because eligibility was deter-
mined by a pre-pandemic EUR 2 million asset threshold. The cutoff is unlikely to be manipulated,
generates a large sample of firms on both sides of the threshold, and creates sharp variation in eligibility
that is absent from other European moratoria. The setting also allows us to study microenterprises, an

economically relevant segment that has received relatively little attention in the corporate finance literature.

Using a novel database of administrative credit registry, loan-level and balance-sheet data, we provide
four main results. First, the take-up of the policy remains moderate due to pecuniary and reputational costs.
Second, despite there is no evidence of an increase in defaults (cliff effect), banks associate eligible firms
with a higher insolvency probability. Third, moratoria lead to an increase in investment and profitability.
Fourth, freed-up liquidity is not diverted to business owners or shareholders, but rather moratoria cause a

cut in payouts.
Our analysis combines three complementary data sources. We obtain firm balance-sheet data from

Orbis, administrative data on employment, exits, and bankruptcies from the Austrian Microdata Center

(AMDC), and loan-level information from AnaCredit, which is the Eurosystem credit registry covering
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all firm-bank credit relationships above EUR 25,000. Together, these datasets allow us to track firms’
financing, investment, employment, and survival outcomes. Although operational restrictions prevent a
direct merge between AnaCredit and AMDC, both datasets can be linked to Orbis, enabling us to study
each outcome using the most appropriate source.

We first show that the average take-up of the Austrian moratorium was 44%, with higher participation
in the sectors whose revenues were heavily hit by lockdown. In the accommodation and food sector, 60%
of eligible firms used the moratorium on at least one of their loans. Despite being sizable, the moratoria
take-up was lower than other credit relief policies available at the time for two reasons. First, postponed
repayments continued to accrue interest, generating a pecuniary cost. Second, firms may have feared
that participation would signal financial distress to lenders, generating a reputational cost. While we
find no evidence that moratoria use impaired subsequent access to credit, anecdotal evidence suggests
that concerns about stigma discouraged participation. It is not hard to believe that small firms, highly
reliant on relationship banking, are more prone to this dynamic. Instead, lack of policy’s awareness is
unlikely to explain the low take-up, as banks actively informed eligible borrowers about the program
and participation does not increase with firm size. Red tape is also an unlikely culprit: the application

consisted in filling a short online form.

Second, we assess whether the policy achieved its primary objective of preventing bankruptcies.
While defaults decline during the moratorium period, the estimates are not statistically significant. More
importantly, we find no evidence of a cliff effect once repayments resume, alleviating concerns that the
policy merely delayed inevitable defaults. This finding is consistent with limited strategic default and
suggests that firms used the additional liquidity productively rather than postponing insolvency. However,

while the policy was in place, banks were more likely to classify eligible firms as unlikely-to-pay.

Third, we show that eligible firms increase both investment and profitability. We estimate that each
euro of postponed repayments raises investment by 47 cents. This large response suggests that small firms
faced substantial financing constraints during the crisis. The magnitude is also consistent with models of
lumpy investment, in which temporary liquidity relief allows firms to cross investment thresholds and

undertake large but infrequent capital expenditures.

Fourth, we find that firms did not divert the additional liquidity to owners or shareholders. In
contrast to evidence from grant programs (Autor et al. 2022a, 2022b), eligible firms cut payouts to
shareholders more than comparable ineligible firms. We interpret this result as evidence of the existence
of financing constraints on lumpy investment. Firms dispose of NPV-positive projects, but retained
earnings alone are insufficient to meet the lumpy investment threshold. Freed-up liquidity provides the
additional funding needed to finalize the investment. This behavior is consistent with evidence from
bonus depreciation policies, where firms used the additional liquidity to finance investment rather than
increase payouts (Zwick and Mahon 2017). Moreover, consistent with the absence of a cliff effect,

the cut of retained earnings can be explained as precautionary accumulation of resources to pay back banks.

In addition to relevant policy implications, moratoria provide an ideal setting to study how firms
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react to temporary liquidity provisions. Our findings can be explained through two main violations of
Modigliani and Miller 1958 paradigm: limited commitment and costly bankruptcy. Moratoria are pure
rescheduling of debt services to which investment should not react unless firms are financially constrained.
Moreover, if bankruptcy were costless, firms would have no need to secure sufficient resources to repay
banks through reductions in dividends. In the presence of information asymmetry and bankruptcy costs,
firms use credit reliefs in a virtuous way rather than running with the money. In particular, banks’ high
incentives to monitor, given the lack of government credit guarantees, and their credible threat to cut
future financing to firms is central in limiting moral hazard. This is the main difference with respect to
grants, where the absence of higher bankruptcy costs imposed by the policy, made firms more likely to

divert the money to shareholders.

Related literature. This paper contributes to the macro-finance literature studying the effects of debt
relief policies. Motivated by the U.S. mortgage default crisis of 2007-2008, this literature has largely
focused on household debt.> As emphasized by Brunnermeier and Krishnamurthy 2020, much of the
past decade’s research has focused on obtaining a quantitative understanding of households’ marginal
propensity to consume. Our paper contributes to this literature by shifting the focus to firms and taking a
first step toward estimating the marginal propensity to invest out of liquidity windfalls. While the question
of how firms use cash windfalls has long been central in corporate finance?, the lack of data and of policy
experiments did not allow clear identifications. We provide new evidence using a plausibly exogenous
source of variation that supports a causal interpretation.

This paper also contributes to the literature studying Covid-related policy interventions affecting
firm debt. Among the various measures implemented during the pandemic, much of the existing work
has focused on grants and subsidized lending®, with only one household paper examining moratoria on
student loans (Dinerstein, Yannelis, and Chen 2024), and a few corporate finance papers studying the
impact of firms’ debt moratoria on the judicial system (Greenwood, Iverson, and Thesmar 2020) and on
fiscal costs (Hong and Lucas 2023a, Hong and Lucas 2023b). To our knowledge, this paper is the first
to analyze firms’ real responses to debt moratoria. Unlike other forms of credit relief, moratoria are a
low-fiscal-cost instrument for governments and may constitute an effective tool for providing liquidity to

firms during crises without direct budgetary outlays.

2. On housing-related policies see, for example, Eberly and Krishnamurthy 2014,Adelino, Ferreira, and Oliveira 2024,
Agarwal et al. 2017,Ganong and Noel 2020, Berger, Turner, and Zwick 2020, Greenwald, Landvoigt, and Van Nieuwerburgh
2021. On household debt reliefs, notable papers are Verner and Gyongyosi 2020, Dobbie and Song 2020, Gyongyosi and Verner
2024.

3. Blanchard, Lopez-de-Silanes, and Shleifer 1994.

4. In the US, much attention has been devoted to Paycheck Protection Program which offered forgivable loans -essentially
grants - to businesses with 500 or fewer employees. Research found a positive, even though small, impact on employment
(Hubbard and Strain 2020, Granja et al. 2022, Autor et al. 2022b, Dalton 2023) and a reduction in delinquency (Agarwal
et al. 2024). A positive evaluation emerges for the Fed corporate bond-buying program which effectively reduced credit spreads
(Gilchrist et al. 2024). Kim, Parker, and Schoar 2025 offer suggestive evidence that federal subsidies limited the pass-through of
revenue losses to owner consumption, while Bachas, Kim, and Yannelis 2021 bring evidence that the bank lending elasticity
is increasing in the guarantee generosity. Among research with a European focus, Demmou and Franco 2021 find that loan
guarantee schemes were associated with weaker reallocation of credit and labor from low to high productivity firms, while
Altavilla et al. 2023 show that banks extending guaranteed loans reduced non-guaranteed credit by over 30% relative to other
banks lending to the same firm. In Chile, Chittaro and Sdnchez 2026 find that government-guaranteed loan only postponed
defaults for two years but did without impacting the long run. Despite not in the context of Covid but rather of natural disaster,
Collier, Howell, and Rendell 2024 find that subsidized lending helps small firms to recover from the crisis. From the theoretical
exercise in Segura and Villacorta 2023 also emerges a positive judgment of firm-specific transfers. Gourinchas et al. 2021 find
that globally, fiscal policy significantly reduced the share of demand-constrained sectors, preserving employment in these sectors.
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Our findings on investment point to an important role for financial frictions (Meckling and Jensen
1976; Myers and Majluf 1984; Stein 2003) and non-convex adjustment costs (Caballero and Engel 1999;
Cooper and Haltiwanger 2006). For financially constrained firms, the immediate liquidity gain outweighs
the discounted future repayment obligation leading them to opt into the moratoria. Moreover, temporary
liquidity relief may enable firms to overcome investment thresholds and undertake infrequent but sizable
capital expenditures.

The increase in investment is accompanied by higher profitability and is not driven by differential
firm exit or default. This finding speaks directly to the literature on the cleansing effect of recessions and
the risk of “zombiefication” induced by government support policies (Caballero and Hammour 1991,
2000; Caballero, Hoshi, and Kashyap 2008; Schivardi, Sette, and Tabellini 2022). The evidence therefore
suggests that the moratorium supported viable firms rather than merely delaying the exit of unproductive
ones. More broadly, our results indicate that temporary liquidity relief can preserve productive investment
without undermining the reallocation mechanisms typically associated with recessions.

Finally, the fear of stigmatization that limits moratorium take-up relates to the literature on the stigma
associated with the use of central bank liquidity facilities. Despite the Federal Reserve’s discount window
providing collateralized liquidity at competitive rates, banks have historically been reluctant to borrow
from it because such borrowing may signal financial weakness to regulators, counterparties, or investors
(Haltom and Ennis 2010, Armantier et al. 2015, Armantier, Cipriani, and Sarkar 2024). We document
a similar mechanism at the firm level. Requesting a moratorium may reveal adverse information about
a firm’s financial condition to its relationship lender, increasing the likelihood of being classified as
unlikely-to-pay. For firms that rely on a single bank, the fear of stigmatization may be particularly strong,

thereby discouraging take-up.

2 The Austrian moratorium on corporate debt

In this Section, we provide a detailed description of the Austrian moratorium, focusing on the institutional
details that are central in our analysis. In Appendix A, we make a comprehensive list of other Covid-related
credit relief policies and explain why they do not interfere with our identification strategy.

On 1 April 2020, Austria announced® moratoria on micro-enterprises’ loan repayments with the scope
of mitigating firms’ liquidity shortages during the Covid-19 crisis. Banks were required to grant firms’
requests to postpone repayments on loans originated before 15 March 2020, allowing for a maximum
maturity extension of up to 10 months. The policy intervention was sizable: as of December 2020, the
total volume of moratorium granted to non-financial corporations amounted to EUR 22.5 billion (Fidesser
et al. 2021), corresponding to approximately 6% of 2019 Austrian GDP.

The Austrian policy was embedded within a broader European regulatory framework. In April 2020,
the European Banking Authority (EBA) issued its “Guidelines on legislative and non-legislative payment
moratoria on loan repayments applied in the light of the COVID-19 crisis” (EBA/GL/2020/02). These
guidelines clarified that payment moratoria would not trigger a forbearance classification, provided certain
conditions were met. In particular, EBA-compliant moratoria could only modify the timing of payments,
while leaving other contractual terms - most notably interest rates - unchanged. Although moratoria

suspended the counting of past-due days for default classification, the guidelines also required banks

5.%2 2nd COVID-19-JuBG”.
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to continue identifying borrowers whose short-term liquidity difficulties may evolve into longer-term
financial distress. Consistent with this, Fidesser et al. 2021 document that Austrian banks adopted
a relatively conservative approach, classifying more than 40% of loans under active EBA-compliant

moratoria as Stage 2.
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Figure 1: Dynamics of Moratorium Take-up: Stock and Flows of Firms

Notes: This figure shows the number of firms that used moratorium over time. Panel (a) shows the stock of firms with an active
moratorium in each month, while panel (b) reports the monthly flows of firms entering (green bars) and exiting (red bars) the
moratorium. The sample spans from the introduction of the policy in April 2020 to its expiration in November 2021. This figure
employs AnaCredit-Orbis data.

Borrowers could apply between 1 April 2020 and 31 January 2021, with the postponement window
going from 1 April 2020 to 30 November 2021. According to “§2 2nd COVID-19-JuBG” and according
to the Austrian Financial Market Authority (FMA)’s guidelines, firms had to inform the bank by email
that they wanted to take advantage of the moratorium and had to demonstrate a loss of income induced
by Covid if asked. In practice, rejections were unusual with banks rarely asking for proofs on income
loss and declining the requests only when firms did not meet size criteria. Borrowers and creditors were
free to agree on the postponement of either principal repayments, interest expenses, or both. Interests
accrued on suspended payments, despite the lack of clarity resulted in judicial disputes®. Moratoria were
not accompanied by any form of government guarantees.

Figure 1 shows that the bulk of applications took place at the start of the policy with the numbers of
firms actively using the policy reaching more than 850 in June 2020 - Panel (a), and 600 firms entering
in the month in which the moratorium was announced - Panel (b). The decline in moratoria popularity
coincides with the implementation of other forms of government support in November 2020. Among
those, Umsatzersatz, known for its excessive generosity, was a revenue replacement scheme through
which the Austrian government provided businesses in lockdown with compensation amounting to a
percentage (up to 80%) of their comparative revenue from the previous year. Our timeline of take-up is
consistent with Fidesser et al. 2021, who estimated that 87% of all deferral measures were exhausted
before the first quarter of 2021. On average, firms used the policy for 8 months, not fully exploiting the

maximum extension of 10 months. In our sample, more than 1000 firms used the policy at a given point

6. https://www.konsumentenfragen.at/konsumentenfragen/Finanzierung/Bankgeschaefte/VfGH-_Zinsenverbot_fuer_die_
Dauer_der_gesetzlichen_Stundu.html
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between April 2020 and November 2021. Figure D.1 shows the corresponding number of instruments
in moratorium split by term loans, credit lines, and revolving loans, and establishes the first as the

predominant users of moratoria.

3 Data and Summary Statistics

3.1 Orbis

We use three datasets. First, from Bureau van Dijk’s Orbis, we select firms with 2019 total assets between
EUR 0.8 and 3.2 million. The selection of this bandwidth follows the MSE-optimal criterion proposed
by Calonico, Cattaneo, and Titiunik 2014. As shown in Figure 2, this range ensures a sizable sample
on both sides of the cutoff. It is important to stress that our sample covers a meaningful share of the
Austrian business sector. This feature extends to most European countries, where the vast majority of
firms are micro or small, and only a limited number reach medium or large size. The Orbis data quality is
satisfactory from 2017, which hence constitutes the starting year of our sample. In 2019, our sample
comprises 25,862 firms, of which 18,410 are eligible for the moratorium and 7,452 are ineligible and
form the control group. These numbers remain in a similar range throughout the sample period. Exact

annual counts are reported in Figure D.9.
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Figure 2: Austrian Orbis sample in 2019

Notes: The figure shows the distribution of Austrian firms in the Orbis database by 2019 asset size. The vertical red line marks
the EUR 2 million eligibility cutoff for the moratorium program. The shaded area indicates the MSE-optimal bandwidth selected
following Calonico, Cattaneo, and Titiunik 2014; firms within this bandwidth constitute the estimation sample used in the paper.
Bars are colored according to the European Commission firm-size classification: navy bars denote micro-enterprises, maroon
bars small enterprises, the orange bar medium enterprises, and the green bar large enterprises. The light blue bars highlight
firms within the estimation sample on both sides of the eligibility cutoff.
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3.2 AMDC-Orbis merge

While Orbis provides detailed balance sheets information, for our selected sample of small firms with low
disclosure requirements lacks income statements, employment, and exits data. We acquire such variables
using administrative data from the Austrian Micro Data Center (AMDC) which is available from 2018,
for details see Fuchs et al. 2024. Interestingly, we could have not used AMDC without Orbis, since it does
not contain balance sheet information. Hence, by merging AMDC to Orbis, we are able to obtain a full
view of Austrian firms’ accounts.

From AMDC, we obtain three datasets: (i) Performance and Structural Statistics data, (ii) General
Business Demographics, and (iii) Insolvency. The first dataset includes employees and personnel
expenses as well as income statements - specifically, we employ the following variables: depreciation,
sales, total revenues, total costs, financial income and expenses. We construct EBT as the difference
between total revenues and total expenses, EBIT as the sum of EBT and net financial expenses, and
net income as EBT minus taxes. The tax rate in Austria was 25% during the period of analysis, hence
NetIncome = max{EBT * (1 — 0.25),0}. These variables are crucial for understanding the equity
increase among treated firms, and evaluating profitability. Furthermore, we construct CAPEX as difference
in Orbis FixedAsset, and add AMDC Depreciation.

The General Business Demographics (UDEMO) contains entries and exits information. From the
Insolvency (INS) dataset, we use a flag for whether a company applied for bankruptcy. These two
databases start in 2019. From the UDEMO file we keep only the variable containing the year of exits
(SLJ), while INS already only contains the year of bankruptcy filing. Importantly, when a firm closes
down or files in for bankruptcy exits the Orbis sample. To solve this issue, we perform the following data
handling process. We get the unique firm’s identifiers that are in our Orbis sample, we get the unique
firm’s identifiers in the Insolvency and in the Demographics sample, and we keep the intersection of the

two. This way we manage to construct a panel dataset of exits and bankruptcies.

3.3 AnaCredit-Orbis merge

To enrich our setting with loan-level variables, we merge Orbis with AnaCredit, a harmonized credit
registry of the Euro Area, containing detailed information on bank credit to enterprises, to which we
obtain access through the ECB. AnaCredit provides rich information on loan characteristics (e.g., type,
maturity, interest rate, collateral, and guarantees) as well as on credit quality (e.g., default status). It
is relevant to stress that a credit instrument is subject to reporting if the total committed amount at the
creditor-debtor level is greater or equal to EUR 25.000 at any point within the reference period. We clean
the database following Kosekova et al. 2025. In particular, we exclude firms with active syndicated loans
and loans associated with multiple creditors. At the instrument level, we include only term loans, credit
lines, and revolver loans as the only instruments eligible to moratoria.

Importantly, AnaCredit allows us to construct a moratorium uptake indicator. We define a loan as
being under moratorium if three conditions are jointly satisfied during the application period: (i) the
loan’s maturity is extended, (ii) the forbearance flag is not activated, and (iii) the loan was originated
before March 15, 2020.

Furthermore, we reconstruct the amount of liquidity freed up by the moratorium. This is not

straightforward, as the specific terms of the moratorium are negotiated between the firm and the bank.
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For instance, repayment deferrals may apply to both principal and interest, to only one of the two, or
involve partial repayments. Therefore, we proceed by constructing a benchmark measure of scheduled
monthly repayments. For annuity loans, we compute the implied monthly payment from the outstanding
balance, monthly interest rate, and remaining maturity. For loans close to maturity, we set the scheduled
payment equal to the remaining balance plus final-period interest, while zero-interest loans are assigned
equal principal installments. For German-amortizing loans, scheduled payments are defined as the
fixed principal installment, based on the original commitment and maturity, plus interest on the lagged
outstanding balance. For fixed-installment, bullet, other, and unclassified amortization types, we use
observed pre-moratorium repayments as a model-free counterfactual for scheduled payments, relying on
the closest available lagged repayment prior to moratorium take-up. We then combine these type-specific

measures into a unified variable of the monthly scheduled payments.

Ty
Fitm (1 + ripg)m . .
Biji-1 it le) if amortization = annuity, rim, > 0, Tiym > 3
(1 +rigm)tim — 1
Biii—1(1+rimm) if amortization = annuity, rig, >0, 1 < Ty, <3
S l’l d l dP _ Bi,l,t—l . . . .
cheauledl yjm = if amortization = annuity, rij,; =0
Tilm
Ci . .
=t TitmBi1.i-1 if amortization = German
Ty
Repayments; ;-3 if amortization = unscheduled

(D
where B; ; ;-1 denotes the outstanding nominal amount of loan [ at the beginning of month m held by
firm i, 7, is the monthly interest rate, T;;,, is the remaining contractual maturity (in months), Cj; is the
original loan commitment, TS is the original contractual maturity (in months), and Repayments; ; ;3
denotes the observed repayment 3 months prior to month m, which is chosen as the closest available
pre-moratorium repayment. We choose a three-month lag because repayments exhibit a pronounced
quarterly pattern. For unscheduled or unknown amortization’, this measure serves as the counterfactual
scheduled payment during the moratorium period.

During periods in which the moratorium is active, we define freed-up liquidity as the difference between
scheduled repayments and actual repayments. In practice, we proxy actual repayments using changes
in the outstanding amount: decreases in outstanding balances correspond to repayments. Accordingly,
freed-up liquidity is computed as scheduled repayments minus any observed decrease in the outstanding

amount, which we call ActualPy,,. Outside the moratorium period, freed-up liquidity is set to zero.

FreedLiq;; = Z Z ScheduledP;;,, — Actual Pj,,
l

m

where t € [2020,2021].
We estimate that in 2020 and 2021 firms obtained liquidity through postponed repayments equal to
EUR 28,900 and 37,400 respectively, which corresponds to 2.24% and 2.94% of their 2019 total assets

7. In AnaCredit, typ_amrtstn € [3,4,5,-99].
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(Figure D.2). Overall, firms received EUR 66,300 from the moratoria.

Our methodology presents two important shortcomings. First, we are unable to compute the amount
of postponed repayments for instruments that have unscheduled payments - which is the majority of credit
lines and revolving loan - with the consequence that our measure from AnaCredit is able to cover only
half of the instruments in moratorium. Second, due to confidentiality constraints, we are unable to merge
AMDC to AnaCredit, and hence freed-up liquidity cannot be used for any analyzes concerning income
and cash flow statements.

For these reasons, we build a proxy of freed-up liquidity from Orbis balance sheet and AnaCredit
data, as follows:

ProxyFreedLigi = (ALtDebt®""™ + AccrInterest;4Credity

The intuition behind this measure is that moratoria drives higher long-term debt and accrued interests,
mechanically due to the repayments’ postponement. We focus on long-term debt, rather than total debt,
since the majority of instruments under moratoria has maturity greater than 10 years and since the variable
CurrentLoans is not well-populated for our sample in Orbis. As robustness check, we also employ
ATotDebt?/P = ALtDebt? V™ + ACurrLoans?T?™ . Results are robust.

We verify that this proxy does not violate the exclusion restriction. The moratoria may facilitate
the access to borrowing, hence increasing the long-term debt above what merely implied by postponed
payments. In Figure 10, we show that this is not the case. If anything, moratoria induced a slight decrease
in new issuances of loans. However, the effect of 0.02% is so small to not be a reason of concern.
Revolving loans and credit lines’ usage as well as new issuance are unimpacted by the policy.

To validate this measure as a proxy for freed-up liquidity, we perform a series of cross-checks using
the Orbis—AMDC dataset. The time series constructed from the two datasets exhibit minor differences
in levels but remarkably similar dynamics. The level differences are expected, as AnaCredit is skewed
toward firms that rely more heavily on long-term debt due to its reporting threshold of EUR 25,000 per
loan. Reassuringly, the two measures track each other closely over time, supporting the validity of our

assumptions.

3.4 Summary Statistics

Table 1 reports summary statistics of the variables from Orbis (Panels A-D), and AnaCredit-Orbis merge
(Panel D).

4 Take-up

The EUR 2 million asset threshold identifies eligibility under the Austrian framework, which limited
access to micro-enterprises, unlike the more generous approaches adopted in other European countries
that extended moratoria to all firms or, more commonly, to SMEs. Properly defining the set of eligible
firms, however, requires accounting for alternative forms of debt relief available at the onset of the
pandemic, before the moratoria were announced on 1 April 2020. AnaCredit data indicate that around
half of otherwise eligible firms received payment extensions in March 2020. Consistent with this finding,

anecdotal evidence suggests that approximately 50% of borrowers experiencing repayment difficulties
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Name Variable N Mean Std. Dev. 25th 75th
ORBIS

Panel A: Assets

Fixed Assets FIAS 147,050 45.22 38.18 11.00 75.84
Intangible Fixed Assets IFAS 147,050 1.08 4.17 0.00 0.24
Tangible Fixed Assets TFAS 147,050 36.35 37.02 4.18 64.64
Other Fixed Assets OFAS 147,050 7.23 18.07 0.00 3.92
Current Assets CUAS 147,050 61.23 43.33 24.90 89.39
Cash CASH 140,425 18.78 23.36 1.49 28.23
Other Current Assets OCAS 146,839 48.16 38.12 16.43 72.20
Other Current Assets Less Cash OCAS-CASH 140,425 29.83 29.14 7.13 44.00
Inventories STOK 146,836 12.33 20.26 0.00 16.70
Net Current Assets NCAS 147,048 57.34 43.32 20.14 86.46
Trade Receivables DEBT 146,839 0.22 1.73 0.00 0.00
Panel B: Equity

Shareholders’ Funds SHFD 147,050 49.48 34.04 21.62 72.69
Total Shareholders” Funds TSHF 147,050 107.24 37.78 93.18 112.12
Other Shareholders’ Funds OSFD 147,038 44.59 34.18 16.45 67.43
Capital CAPI 147,038 4.84 10.23 1.38 3.60
Panel C: Liabilities

Total Financial Debt TDBT 147,049 44.08 37.36 13.37 67.61
Long-Term Debt LTDB 147,047 44.00 37.34 13.29 67.54
Bank Loans LOAN 33,830 0.10 0.78 0.00 0.00
Trade Payables CRED 33,884 0.42 245 0.00 0.00
Non-Current Liabilities NCLI 147,050 53.05 37.63 23.85 76.29
Current Liabilities CULI 147,050 3.81 11.90 0.00 0.00
Other Non-Current Liabilities ONCL 147,047 8.90 12.00 0.62 12.25
Other Current Liabilities OCLI 36,005 13.87 20.09 0.37 20.26
Panel D: Capital Expenditures

Capital Expenditures CAPEX 121,188 2.03 11.98 -1.96 1.27
ANACREDIT-ORBIS

Panel E: Term loans

Amount outstanding (EUR M) ONA 501,928 0.73 1.06 0.16 0.91
Amount outstanding (%) 501,928 41.85 44.26 10.83 58.30
No. 501,928 2.31 3.03 1.00 3.00
Newly originated (EUR M) ONA 9,489 0.28 0.49 0.05 0.30
Newly originated (%) 9,489 16.70 22.37 3.51 19.73
Default: Unlikely to pay DFLT_STTS_DBTR= 19 501,928 0.01 0.12 0.00 0.00
Default: past due days>90 DFLT_STTS_DBTR= 20 501,928 0.00 0.03 0.00 0.00
Annual rate ANNLSD_AGRD_RT_W_ONA_CV 501768 0.02 0.01 0.02 0.03
Interest rate spread INTRST_RT_SPRD 407,320 0.02 0.01 0.01 0.02
Original maturity, years ORGNL_MTRTY/360 501,925 13.51 7.21 7.30 19.09
Panel B: Credit lines

Amount outstanding (EUR M) ONA 412,264 0.64 1.05 0.12 0.79
Amount outstanding (%) 412,264 36.90 43.75 7.96 49.78
No. 412,264 1.88 1.88 1.00 2.00
Newly originated (EUR M) ONA 9,766 0.27 0.47 0.04 0.30
Newly originated (%) 9,766 15.36 21.39 242 18.93
Default: Unlikely to pay DFLT_STTS_DBTR= 19 412,264 0.01 0.10 0.00 0.00
Default: past due days>90 DFLT_STTS_DBTR= 20 412,264 0.00 0.03 0.00 0.00
Annual rate ANNLSD_AGRD_RT_W_ONA_CV 412,220 0.03 0.02 0.02 0.03
Interest rate spread INTRST_RT_SPRD 325,174 0.02 0.01 0.01 0.03
Original maturity, years ORGNL_MTRTY/360 412,049 13.21 20.26 5.09 19.62
AMDC-Orsis

Panel E: Income Statement and Employment

Sales (%) SALES 62,822 175.74 142.09 - -
EBT (%) EBT 62,822 14.46 25.48 - -
Net Income (%) NETINC 62,822 10.18 20.29 - -
Interest Expenses (%) IGES 62,822 5.26 947 - -
Dividends Paid (%) DIV 62,822 5.24 21.89 - -
Change in Shareholders’ Funds (%) ASHFD 62,822 5.00 13.17 - -
Change in Capital (%) ACAPI 62,822 0.06 0.58 - -
Employment (2019 = 100) EMP 62,822 102.61 24.56 - -
Value Added (2019 = 100) VZE 62,822 101.24 25.62 - -

Table 1: Summary Statistics

Notes: The table reports summary statistics for our three datasets: Orbis, AnaCredit-Orbis, AMDC-Orbis. The sample
includes firms within the selected window. The time span is 2017-2022 for Orbis and AnaCredit-Orbis, while is 2018-2022 for
AMDC-Orbis. We do not report percentiles for AMDC-Orbis due to confidentiality restrictions.
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renegotiated their loans with banks, when lockdown measures were introduced in March 2020. Firms
that obtained such payment extensions were subsequently less likely to apply for the EBA-compliant
moratorium. For the analysis of the take-up, we therefore exclude from the sample firms that obtained a

payment extension but did not subsequently apply for the moratorium.
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Figure 3: Take-up

Notes: The left hand side figure presents the percentage of firms that used the moratorium over eligible firms across buckets
of 2019 total assets, expressed in million euros. Eligible firms are micro-enterprises with at least one loan originated before
15'" March 2020. Loans in defaults as of March 2020 and firms that privately recontracted their loans in the same months
are excluded from the sample. The right hand side figure presents, out of eligible firms, the percentage of firms that used the
moratorium on at least one of their loans across different work-exposure as computed by Papanikolaou and Schmidt 2022. Each
dot represents a sector.

Similarly to other major Covid support programs, private loan renegotiations were available to firms
on both sides of the eligibility cutoff, leaving our identification strategy unaffected. Nevertheless, it is
informative to compare firms that used the EBA-compliant moratorium with those that instead obtained
discretionary payment extensions from their banks at the onset of the lockdown. Figure D.7 shows that,
as of 2019, firms that renegotiated their loans in March 2020 were financially stronger, exhibiting lower
leverage and higher liquidity. This pattern is unlikely to reflect firms’ self-selection. Rather, it is consistent
with banks using their discretion to grant early payment relief to their healthier borrowers before the
introduction of the mandatory moratorium, under which banks were legally required to grant payment
deferrals to all eligible applicants.

The left hand side panel in Figure 3 plots the share of firms that used the policy on at least one loan
over bins of 2019 assets. Among eligible firms, the average take-up was 44%, substantially below the
nearly 100% participation observed for other Covid relief programs, such as the grant-like Umsatzersatz.
However, this aggregate figure masks substantial heterogeneity across sectors. As is well known, the
economic impact of Covid varied markedly across industries depending on their reliance on in person
interactions, creating both winners and losers. Firms operating in sectors more exposed to lockdown
measures were therefore likely to have stronger incentives to use the moratorium.

To explore the use of moratorium across sectors, we employ the measure of supply-side disruption
- “COVID-19 work exposure” - developed by Papanikolaou and Schmidt 2022, defined as 1 minus the
fraction of workers that have ever worked full days from home. The right hand side plot in Figure 3
shows substantial heterogeneity. In professional services - the sector least reliant on in-person work -
only 30% of eligible firms used the policy. At the other end of the spectrum, heavily affected sectors
such as transportation and accommodation exhibit the highest take-up, reaching up to more than 60%.

Taken together, these results suggest that moratorium take-up lies between 30% and 60% - in all cases

ECB Working Paper Series No 3282 14



substantially lower than that of grant-based policies implemented during the pandemic, which approached
full participation.

What are the motives behind firms’ decisions not to opt into the policy? As we discuss in more detail
in Section 9.2, grants differ from moratoria along two key dimensions. First, moratoria are not free:
firms bear a pecuniary cost through the interest accrued on postponed repayments. Second, moratoria are
provided by banks, with whom firms maintain long-term lending relationships. This feature is particularly
relevant for the micro-enterprises in our sample, which mainly borrow from a single bank. Requesting a
moratorium may therefore entail reputational costs by signaling financial distress and potentially worsening
future access to credit. Grants, by contrast, are provided by the government and do not affect firms’ access

to financing.
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Figure 4: Loan characteristics predicting moratoria take-up

Notes: This figure shows the coefficients obtained through a penalized logistic regression using the LASSO estimator. The
pre-policy variables are defined as of December 2019. Each panel reports for each type of instrument - (a) term loan, (b) credit
lines, (c) revolving loans - the selected variables.

What pre-policy loan characteristics predict moratorium take-up? To answer this question, we estimate
a penalized logistic regression using the LASSO estimator. The specification includes loan pricing
(interest rate and spread), accrued interest, schedule repayments, residual maturity, loan amortization
structure, interest rate type, and an indicator for whether the loan was scheduled to expire during the
moratorium period. We estimate the model separately by instrument type - term loans, credit lines,
revolvers - and select the penalty parameter via 10-fold cross-validation. Because the shrinkage induced by
LASSO biases coefficient estimates toward zero, we use the selected covariates to estimate an unpenalized
logistic regression with heteroskedasticity-robust standard errors. This post-LASSO procedure preserves
the data-driven model selection while yielding coefficients that are directly interpretable as associations
with moratorium take-up. Figure 4 shows that interest rates, either in the form of annual rate or spread,

predict positive take-up across all the three instruments. The same is true for scheduled repayments which
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are able to compute only for term loans and credit lines, and hence are not included as a variable in the
LASSO selection for revolving loans. Variable interest rates, in opposition to the fixed rates, induce
higher take-up for term loans and credit lines.

Are moratoria used to delay recontracting during a crisis or to obtain liquidity? Figure 4 shows that
a loan’s scheduled expiration during the moratorium is not a significant predictor of take-up except for
revolving loans, which however constitute a minority of our sample (Figure D.1). Moreover, Figure
D.3 shows that, although revolving loans using the policy were often scheduled to mature during the
moratorium period, the vast majority of loans under moratorium were term loans and credit lines with
residual maturities extending well beyond the end of the policy. This pattern is difficult to reconcile
with a refinancing or recontracting motive in the spirit of Almeida et al. 2012. Unlike during the Global
Financial Crisis, the prompt policy response to Covid prevented a widespread credit crunch. Firms
therefore appear to have used the moratorium not to avoid deteriorating refinancing conditions, but rather

to obtain liquidity immediately.
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Figure 5: Take-up by Financial Ratios

Notes: This figure presents binscatter plots of take-up by bins of pre-policy leverage (LHS) and pre-policy net current assets
(RHS), both as percentage of total assets. Pre-policy variables are defined as of 2019. The dataset used is Orbis restricted to the
selected of 0.8-3.2 million of 2019 assets.

Pre-policy firm leverage is also strong predictor of moratorium take-up. Figure 5 shows that the
take-up increases monotonically in pre-policy leverage. We also consider net current assets, computed
as the difference between current assets and current liabilities, as a proxy for liquidity. A U-shaped
relationship exists with liquidity: firms with either the highest or the lowest levels of liquidity are the most
likely to use the policy. This evidence highlights a tension between survival and growth which we will
further explore in Section 9.1.

S Empirical Specification

5.1 Identification

Our research design consists in a dynamic difference-in-differences which exploits the cutoff in the
eligibility to the moratorium. As explained in detail in Section 2, only firms with 2019 total assets smaller
than 2 million were eligible to the policy. We select firms in a narrow window around the asset cutoff
defined through an MSE-optimal bandwidth based on Calonico, Cattaneo, and Titiunik 2014. We use the
same bandwidth of 1.2 million assets for estimation across all outcomes. We exclude firms operating in
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the financial and public administration sectors.
Our identification strategy is based on the idea that firms “barely” below the cutoff are, on average,
identical to the firms “barely” above the cutoff. Firms differ only by having access to the policy. Figure 6

validates the random treatment assignment within the window.
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Figure 6: Covariates Balance Analysis

Notes: The figure assesses the continuity of predetermined firm characteristics around the EUR 2 million eligibility cutoff. The
panels report 2019 values of cash, fixed assets, current liabilities, long-term debt, and book equity, all expressed as a percentage
of 2019 assets. Each dot represents the average value within a 2019 asset-size bin. The solid lines report local polynomial fits
estimated separately on each side of the cutoff, and the shaded areas denote 95% confidence intervals. The vertical red line
marks the EUR 2 million eligibility cutoff.

Importantly, for the treatment to be exogenously assigned, firms need not to be able to manipulate
the variable determining the eligibility. We are able to refuse such possibility since firms could not
anticipate Covid and the related policies. Figure D.8 shows that the amount of total assets in 2019
is not discontinuous around the 2 million cutoff. We furthermore validate this intuitive explanation
by performing a no-manipulation test in the vein of McCrary 2008 which employs the test for density
discontinuity introduced by Cattaneo, Jansson, and Ma 2018. With a p-value of 0.2078, we cannot reject
the null of no discontinuity in the 2019 assets. Placebo tests in Appendix C confirm that our results are

specific to the 2 million cutoff and hence capture causal effects of the moratoria.
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5.2 Dynamic difference-in-differences

We examine the effect of moratorium on firms’ defaults and decisions by running the following dynamic

difference-in-difference regression

Vit

=u+ou+ > yal(Eligh) x 1(t = h) + i @)
at; 2019

h#2019

where 7 indexes firms, ¢ indexes time, s indexes sector, y;; is the dependent variable of interest (e.g.
capex) scaled by 2019 total assets, at; 2019, and winsorized at the 1-99% level, 1(¢ = h) is a year dummy,
1(Elig; 2019) is a dummy variable that equals one if the firm is eligible to the moratorium, and 7;, is an
error term. The inclusion of firm fixed effects fully controls for fixed differences between the two groups,
while the sector-by-time controls for sectoral fluctuations. Our coefficients of interest, which capture an
intent-to-treat (ITT), are y;,. We include 3 years - or 2 years when data starts in 2018 - prior to the policy
change and 3 years after the policy change to explore possible pre-trends. We normalize the coefficient
for 2019 to zero such that all treatment effects are relative to levels the year before the policy took place.
Standard errors are clustered at the o, level. Sectors for which either the eligible or the ineligible groups

contained less than 100 observations are replaced with missing.

6 Defaults and Stigma

In this section, we examine whether the policy achieved its primary objective of preventing insolvency.

We also provide evidence supporting firms’ fear of stigmatization by banks.

We run our preferred specification (Equation 2) using AnaCredit monthly data:

Vi =t Com+ D yul(Eligd) X 1m = h) +nim (3)
h#2020M3
We include 15 months prior to the policy change and 33 months after the policy change to explore possible
pre-trends. We normalize the coefficient for March 2020 to zero such that all treatment effects are relative
to levels the year before the policy took place.

Figure 7 shows estimates of regression 3 using as dependent variable a dummy equal to 1 if the firm is
more than 90 days late on payments for at least one of its loans, at a given bank. The moratorium does
not induce higher defaults for the eligible firms. If anything, we see a 25 basis points decrease in the
probability of default in the mid of 2021, but the result is not significant. This finding is in contrast with
the literature on subsidize lending (Collier, Howell, and Rendell 2024) which finds a decrease in defaults
of firms using the policy.

The absent response of defaults can be read in light of the multiple policies in support of firms
during the Covid period. Elsinger et al. 2022 find that government support programs kept the corporate
insolvency rates below pre-crisis level in Austria in 2020 and 2021. Given the generalized health of the
business sectors in Austria, it should not be surprising that the moratorium did not play a central role in
avoiding bankruptcies. More strikingly and in contradiction to the grim expectations of policy makers,
the end of the policy did not contribute to a cliff effect (European Central Bank 2020), ie. higher number
of defaults among the firms that took advantage of the moratoria.
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Figure 7: Effect of Moratorium on Actual Defaults amd Unlikely-to-Pay

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences
Vi =i+ Tsm+ ». ypl(Eligi) x 1(m = h) + i
h#2020M3

where i indexes firms, m indexes time in months, s indexes sector. The dependent variables are an indicator equal to one if the
firm has at least one loan with more than 90 days past due (light blue) and an indicator equal to one if the firm has at least one
loan classified by its bank as unlikely to pay (red). Elig; is an indicator equal to one for firms with 2019 assets below EUR 2
million. Firm and sector-by-month fixed effects are included. Firm and sector-by-month fixed effects are included. Dots report
the estimated coefficients, yj,, and error bars denote 95% confidence intervals. The omitted month is March 2020. The analysis
uses the matched AnaCredit-Orbis dataset.

Defaults shed light also into a different dimension: stigma. Under IFRS 9, banks must recognize
expected credit losses (ECL) based on the stage of a loan’s credit risk. A shift from Stage 1 to Stage 2
means the loan is still performing, but its credit risk has significantly increased since origination. An
Austrian central bank report (Fidesser et al. 2021) found a more precautionary behavior of Austrian banks
than their European counterparts. Indeed, of loans with active payment moratoria, 26.4% were classified
as Stage 2 for European banks overall, compared with 42.4% for Austrian banks.

The European Capital Requirement Regulation (CRR) 8 imposes banks to report the default status
of their borrowers. The default shall be considered to have occurred with regard to a particular obligor
when either or both of the following have taken place: (a) the obligor is more than 90 days past due on
any credit obligation to the institution, (b) the institution considers that the obligor is unlikely to pay.
While the EBA guidelines specified that moratoria did not trigger the forebearance classification, Austrian
banks associated the use of moratorium with the unlikely-to-pay status. Figure 7 shows that, while actual
defaults are unchanged, eligible firms have a peak of 0.9% higher probability to be considered unlikely to
pay.

The unlikely-to-pay classification has important consequences. As clarified by the CRR, a borrower
classified as unlikely-to-pay is considered to be in default. In normal times, firms in default rarely obtain
new borrowing (Figure D.18). In our setting, the stigma associated with requesting a moratorium therefore

translates into higher expected costs of bankruptcy: should a firm fail to meet the postponed repayments,

8. Regulation (EU) No 575/2013. See Section B for more details.
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it risks losing access to funding from its relationship lender.

Figure 7 provides evidence consistent with anecdotal accounts that firms were reluctant to use the
policy because of fear of stigmatization. We find that banks were more likely to classify loans under
moratorium as unlikely-to-pay, despite the absence of any increase in actual defaults. Firms may have
anticipated this precautionary classification and feared that it would worsen their future access to credit,
discouraging them from using the policy. Importantly, this classification quickly reverted to its pre-policy
level once the moratorium expired. Accordingly, as we discuss in more detail in Section 7.3, we do not
find evidence that eligible firms experienced a persistent deterioration in access to financing.

The temporary increase in the unlikely-to-pay classification also indicates that, in the absence of
government guarantees, banks retained strong incentives to screen and monitor borrowers throughout the

policy.

7 What do firms do with the freed-up liquidity?

7.1 Balance Sheet

What could firms do with the liquidity generated from postponing loan payments? Echoing Blanchard,
Lopez-de-Silanes, and Shleifer 1994, we focus on the following non-mutually exclusive options: (a) invest,
(b) increase cash buffer, (c) redistribute money to investors by reducing debt or increasing dividends, (d)
raise even more debt. In a frictionless world a’ la Modigliani and Miller 1958, given unaltered investment
opportunities, firms should not increase investment, and should be indifferent between redistribution to
investors and raising new debt. In this section, we show that firms actually do increase investment, and
are not indifferent between internal and external funds. An important caveat is that our results specifically
speak to firms’ decision in a time of crisis, shedding light on what is most important for policy design.
Figure 8 reports estimates of Equation 2 for balance sheet variables. The coefficients for 2017 and
2018 are close to zero and statistically insignificant, providing support for the parallel-trends assumption.
Relative to ineligible firms, eligible firms increase current assets throughout the post-treatment period,
reaching a cumulative effect of roughly 5 percentage points of 2019 assets by the end of the sample.
The composition of assets suggests a gradual transition from liquidity preservation to investment. Cash
holdings increase in 2020 and remain broadly stable thereafter, consistent with stronger precautionary
motives at the onset of the pandemic. Fixed assets, by contrast, begin to rise in 2021, once uncertainty has
partly subsided. On the liability side, current liabilities remain largely unchanged, whereas non-current
liabilities increase by almost 3 percentage points of 2019 assets in 2021. As a consequence, shareholders’
funds, which coincide with book equity, display a strong and persistent increase from 2020 onward.
Table 2 reports the ITT results for 2021, providing a granular overview of how the moratorium
impacted balance sheet variables in the year of conclusion of moratorium. Reassuringly, the cumulative
increase in current and non-current assets’ coefficients (i.e. 6.667 percentage points) corresponds up to the
first decimal point to the cumulative liabilities and equity’s effect (i.e. 6.639 percentage points). Starting
from the assets’ side, moratorium caused a significant increase in current assets by 4.473 percentage
points. Almost half of this increase is driven by cash, which experiences an increase of 2 percentage
points with respect to 2019, corresponding to circa EUR 33,000. At the same time, non-current assets
increase by more than EUR 36,000. Among liabilities, only non-current liabilities significantly increase

by 2.846 percentage points, with the main driver being long-term debt. This is aligned with the evidence
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Figure 8: Effect of Moratorium on Balance Sheet Variables

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences

Vi,

=y+os+ Y yal(Elig)) X 1(t = h) +njq
a1i,2019 %2019

where i indexes firms, ¢ indexes time, s indexes sector. The dependent variable is scaled by firms’ 2019 total assets, at; 2019, and
winsorized at the 1st and 99th percentiles. Elig; is an indicator equal to one for firms with 2019 assets below EUR 2 million.
Firm and sector-by-year fixed effects are included. Dots report the estimated coefficients, yy,, and bars denote 95% confidence
intervals. The analysis uses the Orbis dataset.

that moratorium was mainly used on very long-term loans. Equity shows a steep growth of almost 4
percentage points, par to EUR 61,850.

7.2 Investment and Profitability

Figure 9 investigates the effects of moratoria on firms’ investment decisions. One year after the start of the
policy, eligible firms invest almost 1 percentage point more than their ineligible counterparts. The trend
reverts in the aftermath of the policy, coherent with a narrative that the moratorium induces a temporary
relaxation of financing constraints.

The rise in investment is followed by an increase in profitability, attested by an increase in EBT. While
starting in 2021, the increasing trend becomes significant only in 2022, showing a lag in the transmission

of enhanced productivity capacity to higher profitability.

7.3 Borrowing

To shed light of the moratorium’s repercussion on borrowing, we run our preferred specification using
AnaCredit monthly data as in Equation (3).

Figure 10 shows a temporary increase in loans coinciding with the duration of the policy, driven by a
significant increase in long-term loans. Short-term loans are unaffected. The absence of changes in credit

lines supports the view that, unlike during the 2008—09 Global Financial Crisis, the Covid crisis was not
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Assets | Liabilities

Coef EUR Coef EUR

Current assets 4.473%* | 73,684.68 Current liabilities 0.039 636.45
Inventories 0.171 2,810.27 Loans - -
Trade Receivables —0.008 -137.47 Trade Payables - -
Other current assets 2.091** | 34,445.56 || Other current liabilities - -
Cash 2.008** | 33,074.51 Non-current liabilities 2.846™* | 46,884.73

Long-term Debt 2.317* 38,172.39
Non-current assets = Fixed assets 2.194* | 36,149.62 || Other non-current liab 0.472* 7,768.84
Tangible fixed assets 1.862** | 30,678.63 Book Equity 3.754** | 61,849.55
Intangible fixed assets —-0.050* -817.45 Paid-in Capital -0.027 -440.07
Other fixed assets 0.243** 4,003.51 Other shareholders funds 3.734*** | 61,509.36

Table 2: DiD results for 2021 balance sheet

Notes: The table presents the 2021 difference-in-differences estimates in balance sheet format. The Coef column reports the
estimated coeflicients, while the EUR column converts each coefficient into its implied euro amount using the average level
of firms’ 2019 total assets (EUR 1.648 million). The euro amounts are intended as an approximate measure of the economic
significance of the estimated effects. The analysis uses the Orbis dataset. Results from loans, trade payables, and other current
liabilities are not reported since in Orbis they are poorly populated.
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Figure 9: Effect of Moratorium on Investment and Profitability

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences
Vit .
——=uitoy ) ypl(Elig) x 1= h)+ i
1,2019 h#2019

where i indexes firms, ¢ indexes time, s indexes sector. The dependent variable is scaled by firms’ 2019 total assets, at; 2019, and
winsorized at the 1st and 99th percentiles. Elig; is an indicator equal to one for firms with 2019 assets below EUR 2 million.
Firm and sector-by-year fixed effects are included. Dots report the estimated coeflicients, v, and bars denote 95% confidence
intervals. The plot on the left uses Orbis data, while the one on the right uses the AMDC-Orbis dataset.

accompanied by a credit crunch but was instead primarily a liquidity crisis.

We also examine the dynamics of newly originated loans and credit lines. While new credit lines are
unaffected (Figure 10), new loans exhibit a small but statistically significant decline after the first half of
2021. However, the magnitude is economically negligible, reaching only —0.02% of 2019 assets at its
peak. Even summing all negative coefficients, the cumulative decline in new loans amounts to less than
0.2% of 2019 assets. Overall, we do not find strong evidence that the moratoria worsened firms’ access to
financing.

As shown in Figures D.12 and D.13, moratorium leaves the non-current liabilities mainly unaltered,

while long-term debt sees a significant increase in 2021. A part of the increase is mechanically induced by
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Figure 10: Effect of Moratorium on Borrowing

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences
Yim =it Osm + Z Yr1(Eligi) X 1(m = h) + nim
h#2020M 3

where i indexes firms, m indexes time in months, s indexes sector. The dependent variables are the firm’s total amount outstanding
of: loans (upper LHS), loans with maturity greater than one year (upper RHS), loans with maturity smaller than one year (lower
LHS), loans newly originated in that month (lower RHS). Elig; is an indicator equal to one for firms with 2019 assets below
EUR 2 million. Firm and sector-by-month fixed effects are included. Firm and sector-by-month fixed effects are included. Dots
report the estimated coefficients, yy,, and error bars denote 95% confidence intervals. The omitted month is March 2020. The
analysis uses the matched AnaCredit-Orbis dataset.

the postponement of repayments, while other debt components such as deferred tax explain the residual

increase.

7.4 Payouts to shareholders

The steep increase in equity observed in Figure 8 deserves special attention. The following accounting

equivalence’ points out the possible drivers.

ABookEquity; ;1 — APaidCapital; ;1 = NetIncome; — Dividends; (€))

ARetainedEarnings; ;1

9. Using Orbis dictionary: SHFD; — SHFD,_| = NetIncome; — Dividends; + (OSFD; — OSFD,_).
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Since Orbis data do not dispose of income variables for our set of Austrian firms, for this exercise, we
restrict the sample to the Orbis firms available in AMDC. For NetIncome and Dividends, we run the
DiD regression and report the results in Figure 11. The increase in book equity is explained by decrease in
dividends while the firms are under moratorium. Both eligible and ineligible firms cut payouts in 2020 and
2021, but moratoria induced eligible firms to perform bigger cuts. The coefficient is significant in 2020.
Once investment is implemented, the hiatus in payouts between eligible and ineligible firms disappears.
This timing suggests that part of the retained earnings may have been used to finance investment. Moreover,
because 2021 coincides with the end of the moratoria, firms may also have accumulated internal funds in

anticipation of repayments coming due.
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Figure 11: Effect of Moratorium on Net income and Dividends

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences

Vit .
— =yirog+ Y yal(Elig) X 1(t = h) +njq
ati,2019 h#2019

where i indexes firms, ¢ indexes time, s indexes sector. The dependent variable is scaled by firms’ 2019 total assets, at; 2019, and
winsorized at the 1st and 99th percentiles. Elig; is an indicator equal to one for firms with 2019 assets below EUR 2 million.
Firm and sector-by-year fixed eftects are included. The green and red series report the corresponding estimates for net income
and dividends, respectively. Error bars denote 95% confidence intervals. The analysis uses the matched AMDC-Orbis dataset.

Is the decrease in dividends sizable with respect to normal times? In 2019 the average dividends, as
ratio of total assets, is 4.81%. We find that the decrease in dividends is circa 1% in 2020, corresponding to
a20% cut. Considering that the average of total assets in 2019 is EUR 1,647,435, the dividend cut induced
by the policy is equal to EUR 16,447. For some of our small firms, dividend distribution may coincide
with wages to firms’ owner. Our numbers are hence saying that business owner gave up to monthly wages
of EUR 1,373. This number seems a sizable while reasonable sacrifice given that the standard benchmark
for a firm owner falls in the window of EUR 70,000-90,000 per year (EUR 5,800—7,500 monthly)'?.

10. The Austrian Lohnsteuerstatistik (wage tax statistics) from Statistics Austria reports the distribution of employed manager
compensation. For small-firm managing directors (Geschdiftsfiihrer), the median gross annual compensation is the one we report.
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7.5 Exits

A valid concern is whether attrition plays a role in explaining our results. We address it by performing a
mean-difference test of exits between eligible and ineligible firms. We chose to perform a mean-difference
test rather than the usual DiD regression due to the lack of data before 2019, preventing an evaluation
of pre-trends and hence of the validity of our analysis. Differences in death rates are not significantly
different from zeros (Table E.1). This evidence confirms that our results are not driven by firms in the

control group disproportionately exiting the sample with respect to the treatment group.

7.6 Employment

Figure D.5 shows that employment is not impacted by the moratoria. This finding should not be surprising
given the rigidity of European work market and the availability of policies, such as the Kurzarbeit,
that have been historically at the disposal of Austrian firms and that are specifically targeted towards

employment.

7.7 Taking stock

Overall, our findings are in line with Blanchard, Lopez-de-Silanes, and Shleifer 1994, who show that
firms keep the cash windfalls internally, devoting it to increase investment and cash holdings. Funds
are not diverted to shareholders, but rather payouts to shareholders experience some cuts during the
moratoria. However, while they find that firms increased leverage, we find only a temporary increase in
debt mechanically driven by the payment postponement. Importantly, such a different behavior may be
driven by the special period of crisis considered. Our result is also in contrast to Dinerstein, Yannelis,
and Chen 2024, who document that households reallocate liquidity freed up by student loan moratoria to

additional borrowing.

8 The marginal propensity to invest

Previous literature has lengthy investigated the investment sensitivity to cash flows (Blanchard et al. 1990,
Fazzari, Hubbard, and Petersen 1987, Kaplan and Zingales 1997, Rauh 2006) without reaching a final
agreement on a state-of-the-art estimate. The debate has been recently reignited by Covid-era credit
policies that could provide an ideal experiment to estimate the marginal propensity to invest (Brunnermeier
and Krishnamurthy 2020, Winberry et al. 2025).

In this section, we propose a euro-amount interpretation of the previous results inspired by the
aforementioned corporate finance literature.

We first build a proxy of freed-up liquidity, which would serve as a first stage in the computation of
a Wald estimator. The reason for using a proxy rather than the actual measure from AnaCredit and its
construction are detailed in Section 3. We then perform the following regression, which will serve as first

stage
ProxyFreedLiq;,

=y+og+ Y yal(Elig) X 1(t = h) +n (5)

ati 2019 h#2019

Table 3 reports the Wald estimators and allows to estimate a marginal propensity to invest. The first column

presents the first-stage coefficient, y2¢21, from Equation 5. The second column reports the reduced-form
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First stage  Reduced form  Wald estimator

Capex 2.035%*%* 0.960%** 0.472%%*
(0.722) (0.261) (0.211)

Observations 53,545 121,188

Firm FE Yes Yes Yes

Sector-year FE Yes Yes Yes

Table 3: Magnitude of effect of moratorium on capex in 2021, Wald estimator

Notes: The first column reports the first stage results obtained from 5 using AnaCredit. The second column reports the 2021
difference-in-differences estimates for capex using Orbis. The third column shows the Wald (two-sample IV) estimators obtained
by dividing column 2 by column 1, since the first stage and reduced form are estimated on separate, non-mergeable datasets.
Standard errors for columns 1 and 2 are reported in parentheses; delta-method standard errors for the Wald estimator are reported
in brackets and assume independence of the two estimation samples. In particular, we use the following formula:

— 1 R 32 R ARF — » 4
Var(d) = 75— SE(BrF)* + ’;ffi SE(Brs)? 2 2XE Cov(Brr. frs)

33
FS FS FS

w5 p < 0.01, %% p < 0.05, % p < 0.1.

estimates from Equation 2 for capex. The third column presents the corresponding Wald estimators,
obtained as the ratio between the reduced-form and first-stage estimates. Out of each euro of postponed
repayments, firms invested 47 cents.

2021 2020 2020-2021
Q) &) 3) ) (5) (6)

FreedLiq 0.515**  0.515%** 0.126 0.126  0.274**  0.274**

(0.224)  (0.137)  (0.122) (0.110) (0.114)  (0.086)
Fixed effects ~ Sector Sector Sector  Sector Sector Sector
Clustering Sector Firm Sector Firm Sector Firm
R? 0.050 0.050 0.017 0.017 0.012 0.012
N 302 302 896 896 1,198 1,198

Table 4: Marginal Propensity to Invest, OLS
Notes: The table reports, the coefficient resulting from OLS regression

C ; FreedLiq;
apexi; oy +f reedLiq;; .

it
at; 2019 at; 2019

where FreedLig;; is the total EUR amount of payments postponed by firm i during year ¢, ¢; denotes firm fixed effects, and
ot denotes sector-by-year fixed effects. Since both the dependent variable, Capex;;,and FreedLiq;; are scaled by 2019 total
assets, the coeflicient 8 can be interpreted as the change in investment associated with one additional euro of liquidity freed up
by the moratorium. Columns (1)—(2) report estimates for 2021, columns (3)—(4) for 2020, and columns (5)—(6) for the pooled
2020-2021 sample. The analysis uses the matched AnaCredit—Orbis dataset. The sample is restricted to firms that used the
moratorium and for which we are able to define the FreedLiq;; measure. Standard errors are reported in parentheses.

Furthermore, we perform a simple OLS regression of investment on postponed repayments, only for

the firms for which we are able to define the freed-up liquidity measure in the AnaCredit-Orbis dataset.

Capexj FreedLiq;,

=4+ O+ —————— + N (6)
at; 2019 at; 2019

where FreedLig;, is the total EUR amount of payments postponed by firm i during year ¢, ¢; denotes firm
fixed effects, and o5, denotes sector-by-year fixed effects. The coefficient S should be interpreted as the

change in EUR in response to 1 EUR provided by the policy.
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Table 4 shows that each euro of postponed loan repayments (i.e., freed-up liquidity) is associated with
an increase in investment of approximately EUR 0.52 in 2021. The estimate is statistically significant at
the 95% confidence level, which is a satisfactory result given the substantial reduction in sample size.

Hence, we can conclude that the marginal propensity to invest of small firms during a specific crisis -
where the liquidity support from governments was abundant - ranges between 47 and 52 cents for EUR 1

of liquidity windfall.

9 Additional results and discussion

9.1 Triple-difference between Low and High Take-up

Because our intention-to-treat estimates may mask heterogeneity across the intensity of moratorium
usage, we implement a triple-difference specification to uncover the mechanisms underlying the aggregate
results.

In the presence of imperfect capital markets, moratoria provide internal liquidity to be used in projects
that are not implemented due to financial constraints. However, this narrative may be less compelling in a
crisis context, in that the need to use the liquidity to survive rather than to invest may prevail. Unlike
Blanchard, Lopez-de-Silanes, and Shleifer 1994, which analyzes firms’ behavior in normal times, we focus
on a period of severe distress in which firms using the moratorium - which were required to demonstrate a
decline in income to qualify - were often among the most financially distressed. It may therefore be less
plausible that such firms would respond by expanding investment. A more natural interpretation is that
these firms used the liquidity primarily to ensure survival rather than to finance new projects.

As shown in Figure 5, take-up is increasing in both pre-policy leverage and illiquidity. Following this
evidence, we employ deciles of pre-policy leverage to create three groups: low if decile is below or equal
to 3, medium if decile between 4 and 6 included, and high if decile is equal or higher than 7. Then, we
perform our preferred regression 2 separately for the three groups. We repeat the same exercise using
deciles of pre-policy liquidity.

Figure D.15 shows that firms driving the result of investment are firms with highest pre-policy leverage.
Using liquidity-based ranking, Figure D.16 shows that firms in the intermediate bucket are the ones
experiencing the biggest increase in investment. Both the figures show that highly liquid and little levered
firms do not increase investment. This finding is aligned with the idea that a cash windfall that does not
positively alter investment opportunities should not be spent in capex.

To consolidate this finding, we construct a 2x2 matrix of leverage and liquidity focusing only on the
medium and high groups. We run our usual dynamic DiD for the four subgroups of the matrix. Figure 12
shows that firms with pre-policy medium liquidity and high leverage are the real drivers of the increase in
investment. In other words, financially constrained firms that were not on the verge of bankruptcy used

the liquidity provided by the moratoria to increase investment.

9.2 Discussion of Empirical Results

Three main facts emerge from the empirical analysis: moratoria (i) rise the probability that a firm is
considered unlikely-to-pay by banks even though actual defaults are unaffected, (ii) increase investment

and profitability, (iii) lead to a contemporaneous reduction in payouts.
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Figure 12: Capex by Illiquidity and Leverage Raking

Notes: The plots shows the coefficient resulting from the dynamic difference-in-differences

Vit

=u+og+ Y yal(Eligi) x 1(t = h) +nig
ati,2019 h#2019

where i indexes firms, ¢ indexes time, s indexes sector. The dependent variable is scaled by firms’ 2019 total assets, at; 2019, and
winsorized at the 1st and 99th percentiles. Elig; is an indicator equal to one for firms with 2019 assets below EUR 2 million.
Firm and sector-by-year fixed effects are included. Error bars denote 95% confidence intervals. The analysis uses the Orbis
dataset.

For firms to use the policy, the expected continuation value induced by the moratorium must exceed
both its pecuniary and reputational costs. A distinctive feature of the policy is that the relief is administered
by banks rather than directly financed by the government. Because banks continue to bear credit risk
and maintain ongoing lending relationships with borrowers, they retain incentives to screen and monitor
firms throughout the crisis, as reflected in the increase in the unlikely-to-pay classification. Firms, in turn,
have incentives to preserve their reputation with relationship lenders and to use the liquidity in ways that
improve their future creditworthiness rather than diverting it toward unproductive uses or shareholder
distributions. This monitoring mechanism helps explain both the limited participation and the disciplined
use of funds among participants. Firms that choose to use the policy retain earnings, invest in productive
projects, and ensure that sufficient resources are available once repayments resume. This behavior is
consistent with the subsequent increase in profitability and the absence of a cliff effect.

Taken together, these findings suggest that firms use the liquidity provided by the moratoria to
undertake productive investments while simultaneously strengthening their financial position. The
reduction in payouts indicates that shareholders become more willing to retain funds within the firm,
complementing the liquidity freed by the policy. The subsequent increase in profitability suggests that
the financed projects are, on average, productive rather than merely sustaining unviable firms, while the
absence of a cliff effect indicates that firms remain able to meet their obligations once repayments resume.

The three facts are inconsistent with the benchmark of Modigliani and Miller 1958 and can be
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interpreted as reflecting frictions absent from that framework, namely limited commitment and bankruptcy
costs. The first fact speaks to the role of bankruptcy costs. The absence of an increase in actual defaults,
despite banks becoming more likely to classify borrowers as unlikely-to-pay, suggests that firms anticipated
the consequences of failing to meet postponed repayments and therefore preserved sufficient liquidity
to honor their obligations once the moratoria expired. Were financial distress frictionless, maintaining
this additional liquidity would provide little benefit. Instead, firms reduced payouts, remained solvent
once repayments resumed, and subsequently became more profitable. These patterns are consistent with
financial distress being costly, contrary to the Modigliani—-Miller benchmark.

Consider next the role of limited commitment. A moratorium is a pure rescheduling of debt service:
it alters the timing of repayments without changing the project’s net present value or the firm’s technology.
Under perfect enforcement, firms would be able to finance all positive-NPV projects externally, rendering
the rescheduling irrelevant for real activity. That investment nonetheless responds to the moratorium
(Fact 2) suggests that firms face financing constraints, making the temporary increase in internal liquidity
valuable for funding investment.

The broader implication is that credit-relief policies administered by institutions with both the
incentives and the ability to monitor borrowers may encourage productive investment while limiting moral
hazard. In the setting we study, banks received no public guarantees and therefore continued to bear the
credit risk associated with the deferred loans, preserving strong incentives to screen and monitor borrowers.
Because firms depend heavily on relationship lending, they may anticipate that opportunistic behavior
could jeopardize future access to financing and therefore have incentives to use the liquidity prudently. By
contrast, support programs administered directly by governments generally rely less on relationship-based
monitoring and may therefore be more prone to the diversion of funds toward shareholders rather than
productive investment, as documented for a substantial fraction of Paycheck Protection Program funds
(Autor et al. 2022b, Autor et al. 2022a).

10 Conclusion

Among the tools that governments have at their disposal to provide liquidity to firms during crises,
moratoria provide an ideal setting to study how firms respond to temporary liquidity relief. Despite being
a long-standing question in the corporate finance literature, there remains little consensus on how firms
use liquidity windfalls or on the magnitude of the marginal propensity to invest.

Using a novel database combining administrative credit registry, loan-level, and balance-sheet data, we
study the corporate loan moratoria implemented in Austria during the Covid-19 pandemic. We show that
firms use the liquidity freed by the policy to increase investment and profitability. Once loan repayments
resume, firms are able to meet their obligations by accumulating internal funds through reductions in
shareholder payouts.

Taken together, these findings stand in contrast to the evidence on grant programs, where a substantial
share of the funds is diverted to business owners and shareholders. They suggest that the design of
credit-relief policies matters. In particular, policies administered by institutions that retain both the
incentives and the ability to monitor borrowers may better channel liquidity toward productive investment

while limiting moral hazard.
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A Other COVID policies

Concerns may arise that our identification strategy is biased by concurring policies implemented during
the same period and targeted to the same period. While many other policies supported firms in the
hardship of COVID, none targeted micro-enterprises. In this section, we list alternative policies and show

that they do not interfere with our identification strategy.

Corona-Kurzarbeit The Corona-Kurzarbeit. is an emergency short-time work scheme that subsidizes
wages so firms can sharply reduce hours without laying off workers. The public employment service
(AMS) reimburses most of the cost of non-worked hours, so that employees typically receive about
80-90% of their previous net income despite large hour reductions. Employees of all private and some

public Austrian firms were eligible to the Kurzarbeit.

Credit guarantees. For SMEs, one-person businesses, liberal professions and some primary sector
firms, the Austrian government provided 100% guarantee for new loans up to EUR 0.5 million, 90% for
larger loans (with caps linked to turnover/payroll), and an 80%, for loans typically with maturities up to
5 years and fast-track approval via the house bank. Large enterprises facing COVID-related liquidity
shortages were provided up to 90% guarantees for new investment and working-capital loans. Maximum
loan size was tied to turnover or payroll and guarantee maturities were up to 6 years, in line with the EU

Temporary Framework.

Degressive depreciation for investment. Since July 1, 2020, firms may use declining-balance deprecia-
tion for movable assets, allowing up to 30% of an asset’s residual value to be depreciated annually and

front-loading deductions relative to straight-line depreciation.

Fixkostenzuschuss. The Fixkostenzuschuss consists in grants provided by the Austrian government to
cover firms’ operating costs. Companies that suffered a loss in sales of at least 40% due to COVID-19

were eligible. The measure amounts to EUR 12 billion.

Hartefallfonds. The Hdrtefallfonds consists in transfers from a hardship fund to self-employed
individuals, one-person businesses, micro-enterprises, and certain freelancers who were severely affected
by COVID-19 and unable to benefit from other main support instruments such as loan guarantees or
short-time work. The fund is intended to compensate for losses in self-employment income. Firms
could apply to obtain monthly subsidies from March 2020 to March 2021. The total disbursement was
around EUR 900 million and the majority of take-up was from one-person enterprises. This is the only
policy, among the ones available to enterprises, which may constitute a concern for our identification
strategy. However, it is important to notice the sizably smaller uptake of the Hértefallfonds in comparison
to the EUR 23 billion provided by the moratorium. The fact that the main beneficairies were one-person
firms, while we focus around the 2 M cutoff which corresponds to firms with around 10 employees, is an
evidence in support of our strategy. Furthermore, Hdrtefallfonds was meant to compensate for losses in

self-employment income rather than bridging liquidity shortages.
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Loss carryback. Since July 2020, firms may carry back up to EUR 5 million of 2020 losses to offset
profits from 2019—and, with restrictions, from 2018—triggering refunds of previously paid taxes. Before
this reform, losses could only be carried forward, delaying their tax benefit and preventing use when no

future profits were expected.

Tax deferral and tax pre-payments. Firms could request interest-free deferrals or installment plans for
assessed taxes (notably income tax, corporate tax and VAT) until January 2021. Furthermore, advance
payments of income and corporate tax for 2020 can be reduced in line with expected lower profits,
including setting prepayments to zero if no 2020 tax liability was anticipated. Where prepayments were

reduced and a positive final 2020 tax bill later arose, no interest was charged on the additional amount.

Wirtshauspaket. The Wirtshauspaket consists in a support package, combining tax reliefs with demand

stimuli, for hospitality venues. The measure amounts to EUR 600 million.

B Defaults

One major concern surrounding the moratorium is the potential for a cliff effect!': when firms resume
repayments on suspended loans, they may be unable to do so and default. We analyze the evolution of
defaults induced by the moratorium.

AnaCredit disposes of a debtor’s default status which is defined following the Capital Requirements
Regulation'?. The default flag is positive if either one of the two conditions is met: (i) the institution
considers that the obligor is unlikely-to-pay its credit obligations, (ii) the obligor is more than 90 days
past due on any material credit obligation to the institution. For the purposes of point (i), elements to be

taken as indications of unlikeliness to pay include:
(a) the institution puts the credit obligation on non-accrued status

(b) the institution recognises a specific credit adjustment due to a significant perceived decline in credit

quality subsequent to the institution taking on the exposure
(c) the institution sells the credit obligation at a material credit-related economic loss

(d) the institution consents to a forbearance measure where that measure is likely to result in a

diminished financial obligation (e.g., forgiveness or postponement of principal, interest or fees)

(e) the institution has filed for the obligor’s bankruptcy or a similar order in respect of the obligor’s

credit obligation to the institution, the parent or any subsidiaries

It is important to note that condition (d) cannot be triggered by moratorium usage, as the EBA
guidelines'? explicitly state that “payment moratoria do not trigger forbearance classification or the
assessment of distressed restructuring”.

11. https://www.ecb.europa.eu/press/financial-stability- publications/fsr/special/html/ecb.fsrart202011_01~47160f35a4.en.
html

12. Article 178 - Regulation 575/2013 (CRR).
13. EBA/GL/2020/02.
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AnaCredit further identifies whether the default flag is activated through conditions (i) or (ii). This
distinction is crucial for disentangling whether observed default dynamics reflect firms’ inability to repay

or banks’ risk reassessments.

C Placebo Test

To validate our identification strategy, we conduct a placebo test using only firms ineligible for the policy.
We restrict our analysis to firms with 2019 assets between EUR 2M and EUR 3.2M (i.e. ineligible firms)
and implement a set of artificial cutoff (2.2M, 2.4M, 2.6M, 2.8M, and 3M).

This design directly tests whether our estimation strategy generates spurious treatment effects in the
absence of any policy intervention. Since no firms in either group accessed the program, significant
“treatment effects” at the placebo cutoffs would indicate that our empirical approach incorrectly attributes
pre-existing discontinuous differences between firm size categories to the policy intervention. The placebo
test validates the identifying assumption that unobserved determinants of firm outcomes vary smoothly
around asset-based cutoffs. Our main ITT estimate relies on the assumption that firms just below and
above the EUR 2M eligibility threshold are comparable in all respects except policy access. Finding no
discontinuous changes at the arbitrary placebo cutoffs within the ineligible population supports the validity
of our regression discontinuity approach. Additionally, this design controls for potential confounding
factors that vary with firm size but are unrelated to the policy, such as scale effects or differential access to
financing. Such factors would generate similar discontinuities at both the real (EUR 2M) and placebo
cutoffs.

We estimate placebo effects using identical specifications to our main analysis, replacing the true
eligibility indicator with the placebo treatment indicator. Under the null hypothesis of no spurious effects,

we expect to find economically and statistically insignificant coefficients across all outcome variables.
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Figure C.1: Placebo Effect of Moratorium: 2.2 M cutoff
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Figure C.2: Placebo Effect of Moratorium: 2.4 M cutoff
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Figure C.3: Placebo Effect of Moratorium: 2.6 M cutoff
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Figure C.4: Placebo Effect of Moratorium: 2.8 M cutoff
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Figure C.5: Placebo Effect of Moratorium: 3 M cutoff
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Figure C.7: Placebo Effect of Moratorium on EBT
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Figure C.8: Placebo Effect of Moratorium on Loans
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Figure C.9: Placebo Effect of Moratorium on Short-term Loans

© L 9 P & & D S ® 3 > > D S ® AR
PO PR N ISER Y S &S S8 PO PSR I N P
CHEIC A I A g Y & o & @ P g o 9 & S S D D P P
SIS A P A i Sl A O SIS A P i
I i R O A A I O i R
Year-Month Year-Month Year-Month
Cutoff = EUR 2.8M Cutoff = EUR 3.0M

1 mﬂﬂmﬁﬁ U

l“LH_ﬂle Hﬂﬁm lu.J_ u‘m‘lqm

Coefficient (% of 2019 Assets)
Coefficient (% of 2019 Assets)

L
Year- Month Year-| Month
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Figure C.13: Placebo Effect of Moratorium on New Credit Lines
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Figure C.15: Placebo Effect of Unlikely-to-Pay
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D Additional Figures
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E Additional Tables

Table E.1: Difference in Exit Rates Between Eligible and Ineligible Firms

Year Eligible firms Ineligible firms Coeflicient (%) P-value
Ng Ny (P — p1,P-P-)

2019 17,617 7,065 -0.01 0.574
(0.00)

2020 17,360 6,945 0.10 0.113
(0.06)

2021 17,553 7,061 -0.00 0.969
(0.10)

2022 17,375 7,044 0.11 0.343
(0.12)

F Data Cleaning

We operate the following cleaning to Orbis:

* Drop firms if assets/liabilities/turnover is negative in any year

* Drop firms if operating revenue/shareholders’ capital/total assets/fixed assets is zero in any year

* Drop firms if employment is either zero, negative or greater than 2Mln in any year
» Keep only firms that have non-missing total assets in at least one year

» Keep only firms that have non-missing total liabilities

* Drop firms for which the sum of current liabilities, non-current liabilities, and equity is smaller

than 80% or greater than 120% of total assets

* Drop firms with either total liabilities, current liabilities or long-term debt greater than total assets

We perform the following cleanings to Anacredit in line with Kosekova et al. 2025:

¢ Exclude all firms with NACE codes 64-66

* Omit firms with syndicated loans in December 2019

* Exclude loans associated with multiple creditors

* Restrict to loans granted in EUR

level in the empirical distribution

* Winsorize outstanding and commitment amounts at the 0.01% level

ECB Working Paper Series No

3282

Exclude values of the outstadning amounts below or equal to 0 and above or equal to the 0.01%
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We construct the joint dataset of Orbis and LSE, keeping only the matched observations. The merge is
based on the AMDC internal identifier and end of fiscal year. We then merge-in the two datasets UDEMO
(demographics) and INS (bankruptcy filings). From UDEMO, we keep year of entry (NGJ) and year of
exit (SLJ), while from INS we keep the year of bankruptcy filing (ins_flag).

In order to ascertain the correctness of LSE variables, we perform the following checks and cleanings:

* Reconstruct total revenues and total expenses and check whether they matched with AMDC
variables. Specifically, total revenues should equal EZUS until 2020, and to EGESAMNT from
2021 onward, while total expenses should match AGES until 2020, and to AGESAMNT from 2021

onward. We drop the firms with inconsistencies (less than 1% of the sample)

* Reconstruct total investment by summing up the subcategories. It should match with IGES in
AMDOC, here "flag_err_invest" marks observations for which the computed investment deviates by

more than 5% (in absolute value) from IGES.
» Keep only observation for which 2019 total assets from Orbis are not missing.

* Drop firms with more than 50 employees in 2019 (36 firms dropped). Since our sample restricts to
firms with less than 3.2 million of assets in 2019, it seems unlikely to have firms with number of

employees typical of Medium enterprises according to EU definition.
Then we operate the following cleanings:
* If the "flag_err_invest" is 1, we set IGES equal to missing.

* Replace with missing employment variables - EMPLOYEES (number of employees), and VZE

(hours worked) - equal to 0. We winsorize at the 1-99 level
Variable construction
* Operating expenses (OEXPN)= COGS + Personnel costs (PPERSA) + Good’s taxes(ASTEU)

* Operating revenues (OREVN) = Sales (UMSATZ) + Other operating income (EUBRIG) + Own
work capitalized (EEIGEN) + Subsidies (ESUBV) + Income from selling used assets (EGEBRSA)

* Financial Income = Income from financial earning assets (EZING) + Income from equity investments
(EBETEIL)

» Sales growth at one and three years as log difference in sales between 1- and 3-years lags,

respectively.

* CAPEX(t) = Fixed asset(t) - Fixed asset(t-1) - Depreciation(t), where Fixed asset variable is from
Orbis and Depreciation from AMDC
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G AMDC

Total sales revenue and earnings = OREVN EZUS
Total sales revenue UMS
Other operating income EUBRIG
Income from the activation of own work EEIGEN
Income from investments EBETEIL
Interest, securities and similar returns EZINS
Subsidies ESUBV

Proceeds from the sale of used fixed assets (incl. land and buildings) EGEBRSA
Advance payments (prepayments) = COGS VORLEIST

Procurement of goods for resale AHW

Procurement of services for resale or ADL

re-billed services

Procurement of material for processing and AROH

manufacturing

Expenses for external workers (temporary AFREMDAK

workers)

Expenditure for contracted repairs and AREP

maintenance

Expenses for renting buildings, machinery AMIET

and means of transport

Expenses for operating leases of buildings, AOPERLS

machinery and means of transport

Expenditure for finance leasing of buildings, AFIN

machinery and means of transport

Other operating expenses ASONST
Personnel Expenses PERSA
Interest and similar expenses AZINS
Depreciation of tangible and intangible assets AABSCHR
Taxes and duties ASTEU
Investments in tangible assets ISACH

Investments in undeveloped land IGRUND

Investments in old buildings ALTBAU

Investments in the construction and IBAU

conversion of buildings and structures

Investments in machinery and equipment, IMASCH

tools, operating and business equipment

Investments in means of transport ITRANSP

Investments in used fixed assets IGEBRSA
Investments in low-value assets (according to §13 IGWG
EStG 1988)
Investments in software ISOFT
Investments in concessions, industrial property IKONZESS
rights and similar rights

Table G.1: Income statement, AMDC, LSE 2018-2020

Differently from 2021 onward, Proceeds from the sales of used fixed assets is not included in total sales revenues and earnings
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similar rights

Total Revenue = OREVN EGESANMT
Sales Revenues UMSATZ
Other Operating Income EUEBRIG
Income from Capitalized Own Work EEIGEN
Income from Equity Participations EBETEIL
Interest, Securities, and Similar Income EZINS
Subsidies ESUBV
Income from the Sale of Used Fixed Assets EGEBRSA
Advance Payments = COGS AVORL
Merchandise Intake AHW
Expenses for Other Related Services ADL
Material Use AMATEINS
Expenses for External Workers (Temporary) | AFREMDAK
Expenditure for Contracted Repairs and AREP
Maintenance
Expenses for Renting and Leasing Buildings AMIETGE
Expenses for Renting and Leasing Machinery AMIETMA
and Transport
Other Operating Expenses ASONST
Personnel Expenses PERSA
Interest and Similar Expenses AZINS
Depreciation of Tangible and Intangible Assets AABSCHR
Taxes and Duties ASTEU
Investments in tangible assets ISACH
Investments in undeveloped land IGRUND
Investments in old buildings ALTBAU
Investments in the construction and IBAU
conversion of buildings and structures
Investments in machinery and equipment, IMASCH
tools, operating and business equipment
Investments in office machines, data IBUERO
processing equipment and facilities
Investments in broadcasting, television, and IRFFN
communications technology
Investments in means of transport ITRANSP
Investments in used fixed assets IGEBRSA
Investments in low-value assets IGWG
Investments in software ISOFT
Investments in concessions, industrial property rights and IKONZESS

Table G.2: Income statement, AMDC, LSE 2021

EBT Total Revenues — Total Expenses

Total Revenues EGESAMT or EZUS+EGEBRSA

Total Expenses AGESAMT or AGES

EBIT EBT - Financial Income + Financial Expenses
Financial expenses AZINS

Financial income EBETEIL+EBETEIL

Table G.3: Measuring profitability from AMDC variables
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