


















in the Appendix A comprises over 18 million observations. We compute asset-weighted
zombie shares on the country and sector level in two steps. First, each firm in each year of
observation is classified as either healthy (Not_zombie = 1) or as a zombie (Not_zombie =
0) according to the definition above; namely when, for the current and the previous period,
(i) returns on assets were negative, and (ii) net investments were negative, and (iii) the
debt-servicing capacity was below 5%. Second, the share of zombie over total firms in the
sample is calculated and weighted by their assets for each country and sector.5

Figure 1 plots asset-weighted zombie shares for selected euro area countries from 2005
to 2019. For all countries except Portugal, the prevalence of zombie firms was small before
the global financial crisis hit in 2008, with shares below 2%. The graph illustrates the
course of the crisis, with Greece and Ireland impacted early and hard, whilst other countries
were more adversely affected only by the subsequent European sovereign debt crisis (Godby
and Anderson, 2016). The so-called “GIIPS countries” (Greece, Ireland, Italy, Portugal and
Spain) that suffered disproportionately from these two crises exhibit higher zombie shares
than the remaining countries. For example, short after the height of the European debt crisis
in 2013, the euro area average zombie share was 2.2%, whilst the GIIPS countries’ average
was 4.7%. These findings are in line with the existing literature (see for instance Acharya
et al. (2019), (Pelosi et al., 2021), Storz et al. (2017)).6 Note that the rise in zombie shares
is not due to a decrease in the total number of firms, which for most countries stays rather
stable.

The zombie shares in all countries remained elevated after the global financial crisis. This
phenomenon is well-known in the literature too, see e.g., Banerjee and Hofmann (2020).7

Economic crises favour the creation of zombies in three ways (Acharya et al., 2020): They
increase the probability of firm defaults or deteriorate firm credit quality, thus produce higher
economic fallout from non-performing loans, and trigger policy measures like government

5Most empirical studies in the zombie literature use such asset-weighted shares to gauge the economic
significance of zombie firms (for instance, Acharya et al. (2019), Acharya et al. (2020), Acharya et al. (2022),
Andrews and Petroulakis (2019), Banerjee and Hofmann (2018), Banerjee and Hofmann (2020) and Caballero
et al. (2008)). The remaining studies use the number of zombie firms divided by the number of total firms
in the sample (Storz et al., 2017) or employment-weighted shares (Nurmi et al., 2020). We compute shares
both unweighted and weighted by total assets. The difference is marginal, so we use asset-weighted shares
in this section, as they are more common in the literature. Note, however, that the asset-weighted zombie
share we use here for comparison with the literature differs from the bank zombie share, which we employ
in the main analysis, as explained in the next section.

6The zombie shares found here are in line with the levels reported by Helmersson et al. (2021), the OECD
(Adalet McGowan et al., 2018) and Storz et al. (2017). Yet, they are below the zombie shares of 10-20%
that for instance Banerjee and Hofmann (2020), Acharya et al. (2019) or Schivardi et al. (2020) find. We
use the same zombie definition as Storz et al. (2017) and Helmersson et al. (2021), but a different one than
the other papers. As shown in the robustness checks (section 3.3), this can explain some of the difference.

7See Appendix B for a similar comparison on the sector level.
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Figure 1. Asset-weighted zombie shares for selected euro area countries, 2005-2019

Notes: This graph shows the percentage share of assets held by zombie firms as defined above in a given country and year and
is based on the Orbis-only sample from 2005 to 2019. Yet, we exclude large and listed firms, to allow for a better comparison
with Storz et al. (2017). All remaining figures and analysis do include large and listed firms.

guarantees, which incentivizes banks to evergreen loans and shift risks; see section 1.

2.3 Zombie firm characteristics and credit conditions

In this section, we present descriptive statistics for zombie and healthy firms as well as their
credit conditions, with a focus on our main variables of study, interest rates and new credit,
at the end of the section. To that end, we apply our zombie definition to the matched
Orbis-AnaCredit sample as presented above, which we will also use for the main analysis
of this paper in section 3. Our sample comprises around 1.16 million distinct firms in total
and 15658 zombie firms.8 To measure the prevalence of zombie firms in our sample and for
our analysis, we use the bank zombie share. This corresponds to the outstanding nominal
amount of loans held by zombie firms at a certain bank at a specific time, divided by the total
outstanding nominal amount of loans held by all firms which are clients of that bank at that

8Since Orbis financial accounts data only become available over time, the present analysis is restricted
until the financial year 2019. Therefore, in the matched Orbis-AnaCredit sample with its first observation
in September 2018 (when the AnaCredit collection was established), all firms that are identified as zombie
firms in 2019 via Orbis are assumed to stay zombies over the period of study, which is Q3 2018 to Q4 2021.
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time. Compared to the existing literature, this bank-level measure is a novel statistic based
on our granular dataset. While the asset-weighted zombie share identifies the prevalence of
zombie firms, the bank zombie share allows us to identify zombie loans at the more granular
bank-firm level. Considering that our regression analysis will also be conducted on the bank-
firm level, the bank zombie share is a suitable metric for the sake of our question. Using our
zombie definition as introduced above, 1.81% of the outstanding nominal amount in loans
at an average euro area bank are held by zombie firms; see Figure 2, which portrays the top
5 countries with the highest bank zombie shares in our main sample.9

Figure 2. Top 5 bank zombie shares in Orbis-AnaCredit matched sample

Notes: This graph shows the five countries with the highest bank zombie share in our matched Orbis-AnaCredit sample from
2018 Q3 to 2021 Q4. The red dashed line depicts the average bank zombie share across all 19 euro area countries.

Table 2 shows some more descriptive statistics for firms in our main Orbis-AnaCredit
sample: The average firm in this sample is 25 years old, has around 280 employees, and is
financially well-performing. This is underlined by an average leverage ratio of 28%, as well
as a positive mean EBIT and total assets. Looking at credit data, the mean outstanding
nominal amount (ONA) of a loan is around €808,000, and the average interest rate paid on
a loan is 3.45%.

Table 3 compares financial characteristics of zombies and non-zombies and shows that
we do identify firms as zombies that perform significantly worse than the remaining firms
for all financial variables included here. First, zombie firms are less profitable than healthy
firms. In contrast to healthy firms, both the mean and median EBIT of zombie firms are

9To ensure comparability with the literature and our Orbis-only sample, we also compute the asset-
weighted zombie share for our matched sample, which averages at 1.4% across the sample, and is highest in
Greece at 6.3%; see figure 11 in Appendix D.
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Table 2. Descriptive statistics for the matched Orbis-AnaCredit sample
Percentiles

Mean Std. dev. Min 10th 50th 90th Max Count

Firm age 24.54 17.76 1.00 7.00 21.00 44.00 905.00 24,997,815
Num. of employees 280.72 4,992.43 0.00 2.00 11.00 109.00 709,720.00 24,997,815
Total assets (Mio) 98.50 2,318.04 0.00 0.23 1.74 26.68 305,891.00 24,997,815
EBIT (Mio) 3.50 104.76 -10,821.00 -0.04 0.05 1.15 15,153.70 24,997,815
Leverage ratio 0.27 0.43 -4.67 0.00 0.24 0.58 332.68 24,997,815
Interest rate (%) 3.45 3.80 -82.40 0.64 2.56 7.08 100.00 24,997,815
ONA (Mio) 0.81 12.77 -113.35 0.00 0.09 1.03 11,438.29 24,918,677
Zombie share (%) 1.89 0.02 0.00 0.01 0.02 0.03 1.00 24,585,257

Notes: This table presents descriptive statistics of the average firm in our matched Orbis-AnaCredit sample, across all 19 euro
area countries and across time (from 2018 Q3 to 2021 Q4), after applying the sample restrictions described in Appendix A.
Zombie and healthy firms are not distinguished in this table. The table includes the number of observations, mean, standard
deviation, minimum and maximum value, as well as the 10th, 50th and 90th percentile for each characteristic.

negative, i.e. zombie firms have negative earnings. Second, zombie firms are more indebted
than healthy firms in this sample. Their median leverage ratio, calculated as financial debt
over total assets, is 36% and substantially higher than that of healthy firms (23% in the
median). Third, Zombie firms have a much higher average probability of default (19%) than
healthy firms (5%), with higher median values as well (2% for zombies vs. 1% for healthy
firms).10

Table 3. Financial characteristics of zombie firms vs. healthy firms
Mean Median Std. dev. Count

Healthy Zombie Healthy Zombie Healthy Zombie Healthy Zombie

Firm age 24.50 27.12 21.00 24.00 17.76 17.61 24,659,231 338,584
Num. of employees 282.80 129.15 11.00 8.00 5,025.00 1,066.21 24,659,231 338,584
Total assets (Mio) 99.21 46.57 1.73 2.08 2,333.29 453.45 24,659,231 338,584
EBIT (Mio) 3.58 -2.15 0.056 -0.07 105.41 30.06 24,659,231 338,584
EBITDA/ total assets 0.08 -0.08 0.07 -0.02 0.27 0.30 24,659,231 338,584
Leverage ratio 0.27 0.47 0.23 0.36 0.37 1.87 24,659,231 338,584
Interest rate (%) 3.45 3.94 2.56 2.99 3.79 4.26 24,659,231 338,584
ONA (Mio) 0.81 1.01 0.091 0.12 12.83 6.90 24,580,690 337,987
PD 0.05 0.19 0.01 0.02 0.16 0.34 14,961,520 200,502

Notes: This table presents descriptive statistics of the average zombie and healthy firm in our matched Orbis-AnaCredit sample,
across all 19 euro area countries and across time (from 2018 Q3 to 2021 Q4), after applying the sample restrictions described in
Appendix A. The table includes the mean, median, standard deviation, and number of observations for each group and characteristic.

Note that the average zombie firm with a mean of 129 employees, is smaller than the
average healthy firm, which has 283 employees. Similarly, zombie firms have significantly
lower total assets than healthy firms. This finding is in line with the literature, see e.g.

10Note that the number of observations is slightly lower for the probability of default variable because not
all banks report this variable.
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Falagiarda et al. (2021). It is especially interesting because many papers so far, likely due
to data availability constraints, have a sample that consists of larger firms. As a result,
several studies on zombies either a priori exclude large firms (e.g., Storz et al. (2017)), or
run their analysis again in a sub-sample of only small firms (e.g., Andrews and Petroulakis
(2019)). Instead, resembling the structure of the euro area economy more accurately, the
majority of firms in our sample are small and micro firms; see Figure 3.11 Given zombie
firms have higher leverage and larger firms are not dominating our sample, the mean and
median ONA of zombie firms is higher than that of healthy firms, looking at the sample as
whole. Disaggregating by firm size, this holds for all sizes, except for large firms (Figure
3). Finally, also note that the mean and median zombie firms are older than healthy firms.
This confirms that the zombie definition employed does not mistakenly capture young firms,
like start-ups, that are still in the growth phase and thus temporarily experience weaker
fundamentals.

Further credit quality indicators in Table 4 confirm our previous findings. Zombie firms
are more often declared to be in default: 12.01% of all zombies in our dataset, as opposed to
only 1.76% of all firms from the healthy group. Moreover, zombie firms have a higher pro-
portion of non-performing loans (15.29%) than healthy firms (2.27%). These differences are
statistically significant at the 1%-level, employing t-tests controlling for sector and country.
Finally, a much lower proportion of zombie loans is classified as IFRS stage 1, meaning that
the credit risk attached to the loan has not significantly increased since initial recognition.
Instead, 18.9% of zombie loans are classified as stage 2 (significant increase of credit risk)
and 17.59% as stage 3 (credit risk increased so much to be considered credit-impaired) in
contrast to 9.75% and 3.09% for healthy firms, respectively.

Table 4. Credit quality indicators of zombie firms vs. healthy firms
IFRS GAAP

In default Non-performing stage 1 stage 2 stage 3 unimpaired impaired

Healthy firm 1.76% 2.27% 80.10% 9.75% 3.09% 5.97% 1.12%
Zombie firm 12.01% 15.29% 55.99% 18.94% 17.59% 6.43% 1.05%

Notes: This table shows, for the matched Orbis-AnaCredit sample, average numbers of healthy and zombie firms
concerning the proportion of loans that are in default, non-performing, classified as IFRS stage 1, 2 or 3 under the IFRS
reporting framework or as impaired with specific loss allowances under reporting frameworks other than IFRS 9 (GAAP).

11We follow the standard classification of the European Commission concerning firm size (European Com-
mission, 2020): A micro firm has less than 10 employees and either up to EUR 2 million in annual turnover
or up to EUR 2 million in balance sheet total. A small firm has between 10 and 50 employees, and either
up to EUR 10 million in annual turnover or up to EUR 10 million in total assets. A medium-sized firm has
between 50 and 250 employees, and either up EUR 50 million in turnover or EUR 43 million in total assets.
Any firm larger than this is classified as a large firm.
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Figure 3. Average credit volume for healthy and zombie firms by firm size and firm size
distribution

Notes: This chart shows the outstanding nominal amount of credit (lhs scale) across firm sizes for healthy and zombie firms,
respectively. The red dots (rhs scale) represent total number of firms in the sample that are classified as large, medium, small,
or micro.

We now turn to the first focus variables of this study: average interest. As Table 3
shows, mean interest rates in our dataset are roughly half a percentage point higher for
zombie (3.94%) than for healthy firms (3.45%). Median values are at 2.99% and 2.56%,
respectively, with a similar standard deviation. In the context of the existing literature, this
is a very interesting finding. As mentioned in section 1, many papers argue that zombie
firms receive credit at subsidised interest rates, so that zombie lending gives rise to credit
misallocation (for instance, Acharya et al. (2019), p. 3372). Furthermore, Acharya et al.
(2019) find that an increase in the proportion of zombie firms by one percentage point in
a sector increases interest rates paid by healthy firms by 2.4p.p. The subsidised credit
argument and the findings of the literature would foster the expectation that zombie firms
pay lower interest rates than healthy firms.

In contrast, we find higher interest rates for zombies than for healthy firms. Figure 4 plots
the average interest rate for zombies and healthy firms over time, portraying a higher rate
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Figure 4. Average interest rate paid by healthy vs. zombie firms

Notes: This figure plots the interest rates paid by zombie and healthy firms from 2018 Q3 to 2021 Q4, averaged across all loans
held by firms in either group.

for zombie firms in the whole period of study. An explanation for the discrepancy with the
literature could be that existing studies often rely on samples of large firms, as interest rate
data is rarely available for unlisted, small firms. AnaCredit is the first euro area dataset to
include detailed data on loan conditions also for micro, small, and medium-sized firms. Our
finding of higher average rates for zombie firms suggests more efficient credit allocation than
in the literature, indicating that banks lend more in line with fundamentals than previously
thought.

Figure 5 shows our second focus variable, the amount of new credit zombie and healthy
firms received between Q3 2018 and Q4 2021, as a share of their total credit stock. Similar
to the graph in Figure 4 for interest rates, the graph depicts a rather clear pattern: The
share of zombies varies between 1.5% and 3.5%, while the share of healthy firms was usually
around 0.5% to 1% higher throughout. Thus, healthy firms seem to receive more new credit
than zombies. Curious is the uptick in new credit for both groups in mid-2020, at the
onset of the COVID-19 pandemic, where many firms were had a strong need for liquidity,
the provision of which was supported by state aid programs. The following fall in the
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Figure 5. New Credit Healthy vs. Zombie Firms

Notes: The graph plots the sum of new credit divided by the total amount of credit at a specific quarter for the average zombie
and healthy firm. The indicator is capped at a value of 1000 for healthy firm.

share can be interpreted as a countermovement to the strong rise before, as many firms
had also horded liquidity, which they did not need to acquire anymore in the months after
(European Systemic Risk Board, 2022). Note that the increase in the share of new credit
in 2020 exaggerated the difference between zombie and healthy firms, at it was considerably
stronger for healthy firms. Relative to the first observation in September 2018, the share for
zombie firms in June 2020 roughly reached the same level of 3.3%. For healthy firms instead
it rose by 45%, from around 4% to almost 6%. As we argue in Appendix E, this difference
is likely to be attributed to the fiscal support, first and foremost public guarantees, which
governments tried to attribute to viable firms. As a consequence, zombie firms received less
support, in line with the findings of Pelosi et al. (2021). We investigate a potential effect
of the COVID-19 period on our main regression results in more detail in section 3.3. As it
turns out, COVID-19 does not challenge the main conclusions of this paper.

Summing up, zombie firms did receive new credit during the period of study, albeit less
then healthy firms. At the same time, the descriptive statistics clearly show that the credit
quality of zombie firms is inferior to that of healthy firms. Whilst this finding points to
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a potential misallocation of resources, it raises the question whether it also has adverse
implications for healthy firms and thus the broader economy.

2.4 Empirical model and hypotheses

The zombie literature addresses the question of spillover effects primarily with regard to
“real” effects in terms of investment, employment or productivity. Most studies rely on
the assumption that such real effects are transmitted either via the competition channel or
the financial spillover channel, where zombie firms are assumed to receive credit at more
favourable financing conditions than healthy firms (see for instance Acharya et al. (2019)).
Our dataset allows us to actually study this financial channel and explore the question of
whether the zombie presence in a bank really does impact credit conditions for healthy firms.

In the literature on real spillovers, the standard approach is to run a panel regression
with fixed effects, measuring zombie shares on the sectoral level. This is reasonable, because
one channel of transmission for spillovers on employment growth, investment or productivity
is distorted competition between healthy firms and zombie firms in a specific industry of a
certain country (Acharya et al., 2019). This paper, however, focuses on financial spillovers,
which are more likely to take place on the bank-, rather than sector level. Therefore, our
dependent variable is measured on the firm-bank-time level, which is more granular than an
analysis on the firm-time level. Furthermore, one of our main explanatory variables, the
share of loans held by zombie firms (bank zombie share), is measured per bank, not per
sector. To avoid concerns of reverse causality, all independent variables including controls
are lagged by one period.

The baseline panel regression in equation (1) includes the zombie share and the not_zombie
dummy (see explanation below), but not their interaction term. This allows us to compare
the main effect on healthy firms relative to on zombie firms (�1), and on firms in banks with
a higher zombie share relative to firms in banks with a lower zombie share (�2):

CreditConditionib;t � �1Not_Zombiei � �2Bank_zombie_shareb;t�1

� Controlsi;t�1 �Bank_FEb

� Sector_FEs � Country_FEc � Time_FEt � �t

(1)

Including the interaction term then allows to capture the spillover effect the zombie share
may have on healthy firms. In this specification (2), �2 shows the effect an increase in the
bank zombie share has on credit conditions for zombie firms, while �2+�3 shows the effect
for healthy firms; that is, the difference between healthy firms in banks with a higher zombie
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share to healthy firms in banks with a lower zombie share. Finally, �1 is the difference in
credit conditions between zombie and healthy firms when the bank zombie share is zero.
Specification (2) reads as follows:

CreditConditionib;t � �1Not_Zombiei � �2Bank_zombie_shareb;t�1

� �3Not_Zombiei �Bank_zombie_shareb;t�1

� Controlsi;t�1 �Bank_FEb

� Sector_FEs � Country_FEc � Time_FEt � �t

(2)

In both specifications (1) and (2) the following variables apply:

• CreditConditionib;t: Dependent variable in time t, measured for firm i, which has at
least one loan at bank b.

• Not_Zombiei: Dummy variable equal to 1 if a firm does not identify as a zombie and
equal to 0 if a firm is classified as a zombie.12 Thus, �1 shows the main effect on the
dependent variable of being a healthy firm, as compared to being a zombie firm, in
specification (1).

• Bank_zombie_shareb;t�1 : Share of zombie loans held by bank b, computed as the
ONA of zombie firms at bank b, divided by the total ONA of all firms at bank b in the
sample. �2 hence captures the effect on the dependent variable that a higher zombie
share has on (zombie) firms (when the following interaction term is included).

• Not_Zombiei �Bank_zombie_shareb;t�1 : Interaction term between the non-zombie
dummy and the share of zombie loans at bank b. �3 captures the additional effect on
the dependent variable a higher zombie share has for healthy firms. Consequently, the
total (spillover) effect of the bank zombie share for healthy firms is �2 � �3.

• Controlsi;t�1: Control variables on firm level, including firm size, firm age, leverage
and EBITDA over total assets.

• Time_FEt, Bank_FEb: Capture unobserved time-invariant heterogeneity on the firm
and bank level (for instance firm- or bank-specific characteristics like location).

• Sector_FEs � Country_FEc � Time_FEt: Country-sector-year fixed effects as com-
monly employed in the literature (for instance, Storz et al. (2017)). These fixed effects
are meant to capture shocks affecting all firms in a specific sector s in country c at
time t.

Different dependent variables can be employed to proxy credit characteristics of firms. As
12This variable does not have a time subscript because a fixed set of zombie firms is used throughout the

analysis due to data availability.

- 18 -



argued by Acharya et al. (2019), “due to a loan supply shift to zombie firms, nonzombie firms
had to pay higher interest rates if the zombie prevalence in their industry was particularly
high” (page 3406). Hence, this paper first investigates the amount of new credit received
by firm i from bank b in time t to examine whether a higher share of zombie loans in a
bank really does lead to changes in loan supply for healthy firms. Apart from Andrews and
Petroulakis (2019), who use a survey-based measure of a firm’s subjective access to credit,
our study is the first to analyse actual credit volumes.

As a second dependent variable we examine what Acharya et al. (2019) see as the con-
sequence of a loan supply shift, namely a potentially increased average interest rate paid
across all loans of firm i at bank b in time t. The argument made by Acharya et al. (2019)
is that the increased prevalence of zombie firms in a sector shifts loan supply to zombie
firms, reducing the loan supply for healthy firms. Assuming that healthy firms’ demand for
loans remains constant, this would increase the interest rates they need to pay, a claim the
authors can also support empirically, as discussed in section 1. To our knowledge, this is the
only other study that investigates spillover effects on interest rates as a dependent variable.
Note, however, that Acharya et al. (2019) measure the effects on the sector, not the bank
level, and that they focus their analysis on five larger EA countries. Thus, based on the
existing studies by Andrews and Petroulakis (2019) and Acharya et al. (2019), the two main
hypotheses for the spillover analysis are:

• H1: Healthy firms in banks with a higher zombie share receive less new credit than
healthy firms in banks with a lower zombie share (�2+�3<0).

• H2: Healthy firms in banks with a higher zombie share pay higher interest rates than
healthy firms in banks with a lower zombie share (�2+�3>0).

Both specifications (1) and (2) of the baseline regression include a bank-fixed effect to
control for bank characteristics. Furthermore, a country-sector-time-fixed effect controls for
shocks affecting firms in the same sector in the same country at the same time. Finally,
specifications (1) and (2) include several firm-level control variables. Following the literature
(see, for instance, Acharya et al. (2019); Andrews and Petroulakis (2019); Banerjee and
Hofmann (2018)), these controls include firm age, the size of the firm as approximated by
the number of employees, a firm’s leverage ratio as a debt-related measure and EBITDA over
assets as a firm profitability measure.13 Additionally, we provide the following alternative
specification of the baseline regression:

13Note that all of these control variables are significantly different between zombie and healthy firms, as
established by a t-test (p-value < 0.000) controlling for sector and country.
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CreditConditionib;t � �2Bank_zombie_shareb;t�1

� �3Not_Zombiei �Bank_zombie_shareb;t�1

� Firm_FEi �Bank_FEb

� Sector_FEs � Country_FEc � Time_FEt � �t

(3)

Specification (3) includes firm-level fixed effects to control for time-invariant differences
between firms, such as firm location. Since the zombie sample is fixed over time, the firm-
fixed effect eliminates the zombie dummy variable in the regression. In all specifications,
standard errors are clustered at the firm level.

3 Results

3.1 New credit

The descriptive statistics in section 2.3 suggest that healthy firms receive more new credit
as a share of their total credit. This is confirmed by the regression results of specification
(1) in Table 5: Healthy firms indeed receive significantly more new credit than zombie firms
in absolute terms, as shown by the positive and significant coefficient on the non-zombie
dummy (�1). Ceteris paribus, healthy firms receive €109,538 more new credit in a quarter
on average.14 At the same time, firms in banks with many zombie firms do not receive
significantly more or less new loans than firms in banks with fewer zombies, as reflected in
the insignificant coefficient on the lagged bank zombie share (�2).

14Concerning the control variables: A firm that is one year older receives €8,734 more new credit, on
average, ceteris paribus. Similarly, an additional employee increases new credit by €202. These effects are
statistically significant at the 1%-level. Increasing the leverage ratio by one percentage point increases new
credit by €155,577, which is statistically significant on the 5%-level. The profitability measure of EBITDA
over assets is not significant.
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Table 5. Regression results for new credit as the dependent variable
(1) (2) (3)

Not_Zombie 109537.7*** 437127.9*** 0.0
(2.91) (2.62) (.)

Zombie_share -389720.6 14329818.2* 31138966.7**
(-0.38) (1.82) (2.37)

Not_Zombie X Zombie_share -15062585.9* -31659068.0**
(-1.86) (-2.36)

Firm_age 8734.9*** 8734.3***
(1079.30) (1079.29)

Number_employees 202.0*** 202.0***
(7.34) (7.34)

Leverage 156576.9** 155662.5*
(1.97) (1.96)

Ebitda_over_assets 12367.5 12169.4
(0.79) (0.78)

Firm-level controls Yes Yes No
Firm FE No No Yes
Bank FE Yes Yes Yes
Country-Sector-Time FE Yes Yes Yes

Observations 1,940,277 1,940,277 1,814,122
Adjusted R2 0.085 0.085 0.328

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01

Notes: This table presents regressions at the firm-bank level. The dependent variable is the sum of new credit
a specific firm holds at a specific bank in a specific quarter. The main explanatory variables are the non-zombie
dummy, equal to 1 when a firm is classified as healthy (Not_Zombie=1), the share of zombie loans in a bank
(Zombie_share), and the interaction of these two, Not_Zombie=1 X Zombie_share. Control variables include
firm age, the number of employees in a firm, a firm’s leverage ratio and the ratio of its EBITDA over its total
assets. All independent variables are lagged by one period to avoid reverse causality. All three specifications include
bank and country-sector-time fixed effects; specification (3) also firm fixed effects. Standard errors are clustered
on the firm-level.

Specification (2) runs the same regression but including the interaction term to analyse
the spillover effects (see equation (2) in section 2.4). According to our first hypothesis (H1)
in section 2.4, healthy firms in banks with a higher zombie share are expected to receive
less new credit than healthy firms in banks with a lower zombie share. On average, that is
averaging over all observed bank zombie shares, this cannot be confirmed. The coefficients
for zombie and healthy firms (�2 and �3) are not significant. Furthermore, for healthy firms,
the negative sign of �3 balances with the positive direction and almost same absolute size of
�2, such that the effect of a higher zombie bank share on healthy firms – even if coefficients
were significant – becomes very small. Conducting a Wald test, the null hypothesis that
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H0 :�2+�3=0 cannot be rejected (F-statistic of 0.46 for specification (2) in Table 5). Thus,
averaging over all zombie shares, there is no statistically significant effect of the presence of
zombie firms on healthy firms’ receipt of new credit. In terms of control variables, note that
the lagged firm age, number of employees and leverage ratio are significant and very similar
in sign, significance, and magnitude in both specifications (1) and (2).

Figure 6. Margin plot for new credit specification (2) as the dependent variable

Notes: This graph plots the marginal effects estimated using specification (2) in Table (6) for the dependent variable new credit.
The y-axis shows the magnitude of the effect at different values of the zombie share on the x-axis, ranging between zero and
30%.

To see if this finding holds across all magnitudes of a bank’s zombie share, Figure 6 plots
the marginal effects for both groups in specification (2); that is, the effect on zombie firms’
(blue) and healthy firms’ (orange) new credit at specific values of a bank’s zombie share.
Note that the intercept for healthy firms is higher than for zombie firms. This is due to
the significant and positive �1 coefficient in specification (2). The slopes of the two lines
corresponds to the other main coefficients of the model: �2 for zombie firms (blue line) and
�2+�3 for healthy firms (orange line). Since �2 and �3 are almost the same absolute size,
the orange line is rather flat. It is interesting to study the marginal effects in more detail:
Figure 6 shows that for bank zombie shares of up to 25%, a higher share of zombie loans
in a bank significantly increases a zombie firm’s amount of new credit (positive �2). The
reasoning could be that if a bank has a higher proportion of zombie loans, it might be less
hesitant to continue providing these very weak firms with credit, to avoid realising the losses
from a complete zombie default in their balance sheets. As an example, a zombie firm in a
bank with a zombie share of 10% receives around EUR 1.4 million more new credit than a
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zombie firm in a bank with a zero zombie share.
Note that in Figure 6, the marginal effect is significant at the 5%-level if the bars that

mark the 95% confidence interval in the graph do not include the x-axis (i.e., the horizontal
line through zero). Thus, the plot shows that marginal effects for both zombies and healthy
firms are indeed positive at most levels of the bank zombie share; also see Table 10 in
Appendix F. This is an important qualification to the regression results and tests conducted
above, which average across all bank zombie shares: The marginal effect on healthy firms’
new credit changes with the zombie share, and it is still significantly positive up until a
zombie share of 25%, due to the positive �1. For instance, at a zombie bank share of 10%,
the marginal effect on healthy firms is EUR 73,276 smaller than in a bank with no zombie
presence. However, this spillover effect is relatively minor. As a result, the marginal effect
at a zombie share of 10% is still positive and amounts to EUR 666,330. Only for zombie
bank shares higher than 25%, the marginal effect of a higher zombie share for healthy firms
becomes statistically indistinguishable from zero, as (�2+�3) overcompensates �1. To sum
up these findings: Only at a very high zombie share of 25% or higher, the spillover effect is
large enough to render the marginal effect on new credit for healthy firms zero. Given bank
zombie shares of 25% are rare, a non-positive effect on new credit seems more the exception
then the rule, also for healthy firms.

Specification (3) in Table 5, which includes firm-fixed effects, confirms our results so far.
The inclusion of firm-level fixed effects increases the adjusted R-squared of the model from
8.45% to 29.74% and renders both the coefficient on zombie firms’ new credit (�2) and the
coefficient representing spillovers to healthy firms (�3) significant at 5%. The direction of
the coefficients’ signs remain unchanged, though. Consequently, the F-statistic for the Wald
test on the spillover effect is 0.12, s.t. the total effect can assumed to be zero, just like in
specification (2).

Figure 7 shows the margin plot for specification (3), which looks similar to Figure 6.
However, the marginal effect of a higher zombie share on zombie firms in Figure 7 is signifi-
cantly different from zero for all bank zombie shares (blue line). In contrast to Figure 6, the
marginal effect for healthy firms (orange line) is not different from zero for all bank zombie
shares. This is because in specification (3), the firm-fixed effect eliminates the non-zombie
dummy (�1) and the absolute magnitudes of �2 and �3 are so similar that they cancel out
already at low zombie shares. Thus, there is a positive effect on new credit for zombie firms
and a zero spillover effect for healthy firms.

Taking all the results from specifications (2) and (3) together, we do not find a significant
adverse spillover effect from the existence of zombie firms in a bank on healthy firm’s new
credit. This is not in line with Andrews and Petroulakis (2019) who find a small, but
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Figure 7. Margin plot for new credit specification (3) as the dependent variable

Notes: This graph plots the marginal effects estimated using specification (3) in Table (6) for the dependent variable new credit.
The y-axis shows the magnitude of the effect at different values of the zombie share on the x-axis, ranging between zero and
30%.

significant decrease in access to credit for healthy firms in sectors with more zombie firms.
Neither does this finding support the claim by Acharya et al. (2019) of a loan supply shift
from healthy firms to zombie firms in banks with a higher presence of zombie firms. Acharya
et al. (2019) argue that because the increased presence of zombie firms in a sector reduces
the loan supply for healthy firms, they need to pay higher interest rates; assuming healthy
firms’ demand for loans remains unchanged. Against the background that our analysis so
far cannot establish an adverse shift in loan supply away from healthy firms, we will now
investigate the effect on interest rates.

3.2 Interest Rates

As already indicated by the descriptive statistics in section 2.3, and contrary to expectations,
we find that healthy firms pay significantly lower interest rates on their loans than zombies;
see the coefficient on the non-zombie dummy in specification (1) in Table 6. More specifically,
healthy firms pay 0.329p.p. lower rates on their loans on average, ceteris paribus. This finding
contradicts the idea that zombie firms receive subsidised credit and is an important difference
to the existing literature. A likely explanation could be that the Orbis-AnaCredit sample
differs from those employed by previous studies; in particular, in terms of the number of
unlisted and smaller firms. Moreover, AnaCredit provides direct interest rate data on loans.
By contrast, the only other study that investigates interest rates infers their information
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from accounting data, dividing the total interest payments of a firm by its outstanding debt;
see Acharya et al. (2019).15

Specification (1) in Table 6 also shows that all firms in banks with a higher zombie
share generally pay lower interest rates than firms in banks with a lower share (�2). This is
statistically significant at the 1%-level. One possible explanation could be that a high share
of zombie loans worsens a bank’s credit portfolio, which is audited by a country’s financial
regulators. Thus, to balance their portfolio, banks with a higher zombie share might need
to attract better-rated clients. One potential way of achieving this is by offering attractively
low interest rates.16 Concerning the control variables, lagged firm age, number of employees
and EBITDA over assets are statistically significant. In line with expectations, a firm needs
to pay lower interest rates when it is older, larger (more employees) and more profitable.
The first two effects are statistically significant at the 1%-level, the effect of EBITDA over
total assets is significant at the 5%-level.

15The measure by Acharya et al. (2019) (see p. 3385) is a yearly average interest rates paid by the firm.
As explained in section 2.4, our interest rate measure is an average of individually and directly reported
rates across all loans a firm holds at a specific bank in a certain quarter, which is a more granular level of
aggregation.

16Another potential explanation might be the relatively recent rule for European capital-oriented credit
institutions to report credit risk under the IFRS 9 framework. In contrast to the previous standard which
required banks to recognize credit losses only when they became evident, IFRS 9 obliges banks to report
and account for expected credit losses (Bundesbank, 2015; Bank for International Settlements, 2022). These
new provisions might have implications on the bank’s capital as it could reduce a bank’s regulatory capital
(Rhys et al., 2016). Thus, a high proportion of zombie loans could be costly for banks as it might reduce
their profit through these value corrections for risky loans. To make up for this “lost” profit, banks could try
to attract more new clients with lower interest rates, which could be one explanation for the significant and
negative coefficient on the lagged zombie share in a bank in specification (1) in Table 6.
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Table 6. Regression results for interest rates as the dependent variable
(1) (2) (3)

Not_Zombie -0.0033*** -0.0035*** 0.0000
(-14.46) (-13.93) (.)

Zombie_share -0.0645*** -0.0710*** -0.0589***
(-34.75) (-17.27) (-12.43)

Not_Zombie X Zombie_share 0.0068* -0.0047
(1.77) (-1.02)

Firm_age -0.0001*** -0.0001***
( 0.00) (0.00)

Number_employees -0.0016*** -0.0016***
(-4.62) (-4.62)

Leverage 0.0001 0.0001
(0.50) (0.51)

Ebitda_over_assets -0.0018** -0.0018**
(-2.18) (-2.18)

Firm-level controls Yes Yes No
Firm FE No No Yes
Bank FE Yes Yes Yes
Country-Sector-Time FE Yes Yes Yes

Observations 23,426,188 23,426,188 24,528,565
Adjusted R2 0.228 0.228 0.442

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01

Notes: This table presents regressions at the firm-bank level. The dependent variable is the average interest rate
a specific firm pays at a specific bank in a specific quarter. The main explanatory variables are the non-zombie
dummy, equal to 1 when a firm is classified as healthy (Not_Zombie=1), the share of zombie loans in a bank
(Zombie_share), and the interaction of these two, Not_Zombie=1 X Zombie_share. Control variables include
firm age, the number of employees in a firm, a firm’s leverage ratio and the ratio of its EBITDA over its total
assets. All independent variables are lagged by one period to avoid reverse causality. All three specifications include
bank and country-sector-time fixed effects; specification (3) also firm fixed effects. Standard errors are clustered
on the firm-level.

We now turn to the potential financial spillover effect on healthy firms’ interest rates.
Recall that based on Acharya et al. (2019), we expect healthy firms in banks with a higher
zombie share to pay higher interest rates than healthy firms in banks with a lower zombie
share (H2). Our results in Table 6 do not confirm this hypothesis. In specification (2)
with the interaction term, the main effect we found for all firms above is confirmed for both
groups: A higher zombie bank share decreases the interest rates paid by zombie firms (�2)
and also that of healthy firms (spillover effect, as measured by the sum of �2 and �3). Both
effects are highly significant; the F-statistic from the Wald test with the null hypothesis
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H0 :�2+�3=0 exceeds 1185.

Figure 8. Margin plot for interest rates specification (2) as the dependent variable

Notes: This graph plots the marginal effects estimated using specification (2) in Table (7) for the dependent variable new credit.
The y-axis shows the magnitude of the effect at different values of the zombie share on the x-axis, ranging between zero and
30%.

The marginal effects plot (Figure 8) over bank zombie shares ranging from 0-30% il-
lustrates this negative effect on both zombie (blue line) and healthy firms’ interest rates
(orange line). Due to the negative �1 in specification (2) in Table 6, the intercept for healthy
firms is slightly lower. At the same time, their (orange) line is flatter, due to the positive
�3-coefficient, which attenuates the total effect for healthy firms. For example, at a zombie
share of 10%, the marginal effect of increasing the zombie share on healthy firms interest
rates is -1.23 p.p.. Compared to a healthy firm in a bank with no zombie firms, this means
a 0.64 p.p. lower interest rate. Similarly, a zombie firm in a bank with a zombie share of
20% pays 0.71 p.p. lower interest rates than a zombie firm in a bank with 10% of zombie
loans; also see Table 10 in Appendix F. While these are effects of non-negligible economic
size, especially in the low-interest rate environment during the period of study, note that the
mean share of zombie loans across bank in our sample is 1.81%. Hence, a 1% increase in the
zombie share is already quite substantial. The marginal effects in Figure 8 for zombie (�2)
and healthy firms (�2+�3) are significantly different from zero for all levels of the zombie
share. Note, however, that the difference in the slopes between the two groups, �3, is not
statistically significant. This implies that the two groups do not react differently to a zombie
share increase in their bank.

Results from regression specification (3) in Table 6, employing firm-fixed effects, but no

- 27 -

























https://www.bis.org/fsi/fsisummaries/rcrf.htm
https://www.bis.org/fsi/fsisummaries/ifrs9.pdf


https://www.ecb.europa.eu/press/tvservices/podcast/html/ecb.pod210616_episode17.en.html
https://www.ecb.europa.eu/press/tvservices/podcast/html/ecb.pod210616_episode17.en.html
https://www.ecb.europa.eu/stats/money_credit_banking/anacredit/html/index.en.html
https://www.ecb.europa.eu/stats/money_credit_banking/anacredit/html/index.en.html
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/key_ecb_interest_rates/html/index.en.html
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/key_ecb_interest_rates/html/index.en.html
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/key_ecb_interest_rates/html/index.en.html
https://ec.europa.eu/growth/smes/sme-definition_en
https://ec.europa.eu/growth/smes/sme-definition_en
https://www.esrb.europa.eu/pub/pdf/reports/esrb.2022.11.21.note.on.fiscal.support.and.macroprudential.policy~e5abc993e9.en.pdf?b0c31c912b518dbe14578c49aa0f359a
https://www.esrb.europa.eu/pub/pdf/reports/esrb.2022.11.21.note.on.fiscal.support.and.macroprudential.policy~e5abc993e9.en.pdf?b0c31c912b518dbe14578c49aa0f359a
https://www.esrb.europa.eu/pub/pdf/reports/esrb.2022.11.21.note.on.fiscal.support.and.macroprudential.policy~e5abc993e9.en.pdf?b0c31c912b518dbe14578c49aa0f359a


https://www2.deloitte.com/content/dam/Deloitte/ch/Documents/financial-services/ch-en-fs-impact-of-ifrs-9-on-banking-sector-regulatory-capital.pdf
https://www2.deloitte.com/content/dam/Deloitte/ch/Documents/financial-services/ch-en-fs-impact-of-ifrs-9-on-banking-sector-regulatory-capital.pdf
https://www2.deloitte.com/content/dam/Deloitte/ch/Documents/financial-services/ch-en-fs-impact-of-ifrs-9-on-banking-sector-regulatory-capital.pdf
















mailto:lea.havemeister@gmail.com
mailto:Kristian.Horn@ecb.europa.eu
http://www.esrb.europa.eu/

	Fear the Walking Dead? Zombie Firms in the Euro Area and Their Effect on Healthy Firms’ Credit Conditions
	Abstract
	1 Introduction
	2 Data and methodology
	2.1 Data
	2.2 Zombie definition
	2.3 Zombie firm characteristics and credit conditions
	2.4 Empirical model and hypotheses

	3 Results
	3.1 New credit
	3.2 Interest rates
	3.3 Robustness checks

	4 Conclusion
	References
	Appendix
	A Sample restrictions for the datasets used
	B Zombie prevalence by sector
	C Probability of remaining a zombie
	D Asset-weighted zombie share in the AnaCredit-Orbis sample
	E COVID-19 and state guarantees
	F Marginal effects table

	Imprint and acknowledgements




