


























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

1 plots asset-weighted zombie shares for selected euro area countries from 2005
-or all countries except Portugal, the prevalence of zombie firms was small before
- financial crisis hit in 2008, with shares below 2%. The graph illustrates the
he crisis, with Greece and Ireland impacted early and hard, whilst other countries
-adversely a[edted only by the subsequent European sovereign debt crisis (Godby
'son, 2016). The so-called “GIIPS countries” (Greece, Ireland, Italy, Portugal and
at sulerkd disproportionately from these two crises exhibit higher zombie shares
emaining countries. For example, short after the height of the European debt crisis
e euro area average zombie share was 2.2%, whilst the GIIPS countries’ average
These findings are in line with the existing literature (see for instance Acharya
9), (Pelosi et al., 2021), Storz et al. (2017)).6 Note that the rise in zombie shares
to a decrease in the total number of firms, which for most countries stays rather

mbie shares in all countries remained elevated after the global financial crisis. This
on is well-known in the literature too, see e.g., Banerjee and Hofmann (2020).”
crises favour the creation of zombies in three ways (Acharya et al., 2020): They
1e probability of firm defaults or deteriorate firm credit quality, thus produce higher
fallout from non-performing loans, and trigger policy measures like government

npirical studies in the zombie literature use such asset-weighted shares to gauge the economic
of zombie firms (for instance, Acharya et al. (2019), Acharya et al. (2020), Acharya et al. (2022),
d Petroulakis (2019), Banerjee and Hofmann (2018), Banerjee and Hofmann (2020) and Caballero
). The remaining studies use the number of zombie firms divided by the number of total firms
le (Storz et al., 2017) or employment-weighted shares (Nurmi et al., 2020). We compute shares
Jjhted and weighted by total assets. The dilerknce is marginal, so we use asset-weighted shares
on, as they are more common in the literature. Note, however, that the asset-weighted zombie
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raph shows the percentage share of assets held by zombie firms as defined above in a given country and year and
e Orbis-only sample from 2005 to 2019. Yet, we exclude large and listed firms, to allow for a better comparison
al. (2017). All remaining figures and analysis do include large and listed firms.

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

ymbie firm characteristics and credit conditions

tion, we present descriptive statistics for zombie and healthy firms as well as their
ditions, with a focus on our main variables of study, interest rates and new credit,
1 of the section. To that end, we apply our zombie definition to the matched
Credit sample as presented above, which we will also use for the main analysis
ber in section 3. Our sample comprises around 1.16 million distinct firms in total
- zombie firms.® To measure the prevalence of zombie firms in our sample and for
is, we use the bank zombie share. This corresponds to the outstanding nominal



1pared to the existing literature, this bank-level measure is a novel statistic based
\nular dataset. While the asset-weighted zombie share identifies the prevalence of
ms, the bank zombie share allows us to identify zombie loans at the more granular
level. Considering that our regression analysis will also be conducted on the bank-
the bank zombie share is a suitable metric for the sake of our question. Using our
finition as introduced above, 1.81% of the outstanding nominal amount in loans
age euro area bank are held by zombie firms; see Figure 2, which portrays the top
s with the highest bank zombie shares in our main sample.®

- Top 5 bank zombie shares in Orbis-AnaCredit matched sample

7.73%

3.20% 3.19%
2.42%

NL LT
Country

raph shows the five countries with the highest bank zombie share in our matched Orbis-AnaCredit sample from
21 Q4. The red dashed line depicts the average bank zombie share across all 19 euro area countries.

2 shows some more descriptive statistics for firms in our main Orbis-AnaCredit
he average firm in this sample is 25 years old, has around 280 employees, and is
“well-performing. This is underlined by an average leverage ratio of 28%, as well
ive mean EBIT and total assets. Looking at credit data, the mean outstanding
mount (ONA) of a loan is around €808,000, and the average interest rate paid on
.45%.
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Descriptive statistics for the matched Orbis-AnaCredit sample

Percentiles

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

24.54 17.76 1.00 7.00 21.00 44.00 905.00 24,997,815
mployees 280.72  4,992.43 0.00 2.00 11.00 109.00 709,720.00 24,997,815
s (Mio) 98.50 2,318.04 0.00 0.23 174 26.68 305,891.00 24,997,815
) 3.50 104.76 -10,821.00 -0.04 0.05 1.15 15,153.70 24,997,815
atio 0.27 0.43 -467 0.00 0.24 0.58 332.68 24,997,815
te (%) 3.45 3.80 -82.40 0.64 2.56 7.08 100.00 24,997,815
) 0.81 12.77 -113.35 0.00 0.09 1.03  11,438.29 24,918,677
are (%) 1.89 0.02 0.00 0.01 0.02 0.03 1.00 24,585,257

able presents descriptive statistics of the average firm in our matched Orbis-AnaCredit sample, across all 19 euro
and across time (from 2018 Q3 to 2021 Q4), after applying the sample restrictions described in Appendix A.
ealthy firms are not distinguished in this table. The table includes the number of observations, mean, standard
1imum and maximum value, as well as the 10th, 50th and 90th percentile for each characteristic.

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

Financial characteristics of zombie firms vs. healthy firms

Mean Median Std. dev. Count
Healthy Zombie Healthy Zombie Healthy Zombie Healthy Zombie
24.50 27.12 21.00 24.00 17.76 17.61 24,659,231 338,584
nployees 282.80 129.15 11.00 8.00 5,025.00 1,066.21 24,659,231 338,584
s (Mio) 99.21 46.57 1.73 2.08 2,333.29 453.45 24,659,231 338,584
) 3.58 -2.15 0.056 -0.07 105.41 30.06 24,659,231 338,584
total assets 0.08 -0.08 0.07 -0.02 0.27 0.30 24,659,231 338,584
atio 0.27 0.47 0.23 0.36 0.37 1.87 24,659,231 338,584
te (%) 3.45 3.94 2.56 2.99 3.79 4.26 24,659,231 338,584
) 0.81 1.01 0.091 0.12 12.83 6.90 24,580,690 337,987
0.05 0.19 0.01 0.02 0.16 0.34 14,961,520 200,502

able presents descriptive statistics of the average zombie and healthy firm in our matched Orbis-AnaCredit sample,
uro area countries and across time (from 2018 Q3 to 2021 Q4), after applying the sample restrictions described in
"he table includes the mean, median, standard deviation, and number of observations for each group and characteristic.




L et al. (2021). It is especially interesting because many papers so far, likely due
/ailability constraints, have a sample that consists of larger firms. As a result,
idies on zombies either a priori exclude large firms (e.g., Storz et al. (2017)), or
analysis again in a sub-sample of only small firms (e.g., Andrews and Petroulakis
nstead, resembling the structure of the euro area economy more accurately, the
f firms in our sample are small and micro firms; see Figure 3.1! Given zombie
' higher leverage and larger firms are not dominating our sample, the mean and
NA of zombie firms is higher than that of healthy firms, looking at the sample as
saggregating by firm size, this holds for all sizes, except for large firms (Figure
/, also note that the mean and median zombie firms are older than healthy firms.
rms that the zombie definition employed does not mistakenly capture young firms,
ups, that are still in the growth phase and thus temporarily experience weaker
tals.

r credit quality indicators in Table 4 confirm our previous findings. Zombie firms
ften declared to be in default: 12.01% of all zombies in our dataset, as opposed to
% of all firms from the healthy group. Moreover, zombie firms have a higher pro-
non-performing loans (15.29%) than healthy firms (2.27%). These diLerkences are
y significant at the 1%-level, employing t-tests controlling for sector and country.
much lower proportion of zombie loans is classified as IFRS stage 1, meaning that
risk attached to the loan has not significantly increased since initial recognition.
8.9% of zombie loans are classified as stage 2 (significant increase of credit risk)
% as stage 3 (credit risk increased so much to be considered credit-impaired) in
0 9.75% and 3.09% for healthy firms, respectively.

Credit quality indicators of zombie firms vs. healthy firms

IFRS GAAP
In default Non-performing stagel stage2 stage3 unimpaired impaired
rm 1.76% 2.27% 80.10% 9.75%  3.09% 5.97% 1.12%
‘m 12.01% 15.29% 55.99% 18.94% 17.59% 6.43% 1.05%

table shows, for the matched Orbis-AnaCredit sample, average numbers of healthy and zombie firms
ie proportion of loans that are in default, non-performing, classified as IFRS stage 1, 2 or 3 under the IFRS
newnrk or ac imbonaired with snecific loce allowance< 1inder renortina frameworke onther than IERS O (GGAAP)



. Average credit volume for healthy and zombie firms by firm size and firm size
n
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hart shows the outstanding nominal amount of credit (Ihs scale) across firm sizes for healthy and zombie firms,
[he red dots (rhs scale) represent total number of firms in the sample that are classified as large, medium, small,

w turn to the first focus variables of this study: average interest. As Table 3
an interest rates in our dataset are roughly half a percentage point higher for
.94%) than for healthy firms (3.45%). Median values are at 2.99% and 2.56%,
ly, with a similar standard deviation. In the context of the existing literature, this
interesting finding. As mentioned in section 1, many papers argue that zombie
ive credit at subsidised interest rates, so that zombie lending gives rise to credit
ion (for instance, Acharya et al. (2019), p. 3372). Furthermore, Acharya et al.



~ Average interest rate paid by healthy vs. zombie firms

18 Dec-18 Mar-19 Jun-19 Sep-19 Dec-19 Mar-20 Jun-20 Sep-20 Dec-20 Mar-21 Jun-21 Sep-21 Dec-21

Reference date

e 7,0mbie firms Healthy firms

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

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

5 shows our second focus variable, the amount of new credit zombie and healthy
ved between Q3 2018 and Q4 2021, as a share of their total credit stock. Similar



- New Credit Healthy vs. Zombie Firms

3 Dec-18 Mar-19 Jun-19 Sep-19 Dec-19 Mar-20 Jun-20 Sep-20 Dec-20 Mar-21 Jun-21 Sep-21 Dec-21
Reference date

e 7,0mbie firms Healthy firms

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

be interpreted as a countermovement to the strong rise before, as many firms
orded liquidity, which they did not need to acquire anymore in the months after
| Systemic Risk Board, 2022). Note that the increase in the share of new credit
aggerated the di Lerence between zombie and healthy firms, at it was considerably
r healthy firms. Relative to the first observation in September 2018, the share for
ms in June 2020 roughly reached the same level of 3.3%. For healthy firms instead
45%, from around 4% to almost 6%. As we argue in Appendix E, this di[erknce
) be attributed to the fiscal support, first and foremost public guarantees, which
1ts tried to attribute to viable firms. As a consequence, zombie firms received less



I misallocation of resources, it raises the question whether it also has adverse
ns for healthy firms and thus the broader economy.

npirical model and hypotheses

ie literature addresses the question of spillover eledts primarily with regard to
dts in terms of investment, employment or productivity. Most studies rely on
ption that such real e[edts are transmitted either via the competition channel or
ial spillover channel, where zombie firms are assumed to receive credit at more
' financing conditions than healthy firms (see for instance Acharya et al. (2019)).
et allows us to actually study this financial channel and explore the question of
1e zombie presence in a bank really does impact credit conditions for healthy firms.
literature on real spillovers, the standard approach is to run a panel regression
e [edts, measuring zombie shares on the sectoral level. This is reasonable, because
el of transmission for spillovers on employment growth, investment or productivity
d competition between healthy firms and zombie firms in a specific industry of a
untry (Acharya et al., 2019). This paper, however, focuses on financial spillovers,
more likely to take place on the bank-, rather than sector level. Therefore, our
- variable is measured on the firm-bank-time level, which is more granular than an
n the firm-time level. Furthermore, one of our main explanatory variables, the
bans held by zombie firms (bank zombie share), is measured per bank, not per
) avoid concerns of reverse causality, all independent variables including controls
by one period.

seline panel regression in equation (1) includes the zombie share and the not__zombie
ee explanation below), but not their interaction term. This allows us to compare
 [edt on healthy firms relative to on zombie firms ( 1), and on firms in banks with
ombie share relative to firms in banks with a lower zombie share ( ):

CreditConditionjp.¢ 1Not_Zombieg; 2Bank_zombie_share, ;
Controls;: 1 Bank_FE, D)



ealthy firms in banks with a lower zombie share. Finally, ; is the dilerknce in
ditions between zombie and healthy firms when the bank zombie share is zero.
on (2) reads as follows:

CreditConditionjp.¢ 1Not_Zombieg; 2Bank_zombie_share,; ;
sNot_Zombie; Bank_zombie_sharey, ;
Controls;: 1 Bank_FE,
Sector_FE, Country_FE_, Time_FE,

)

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

JitCondition;y:: Dependent variable in time t, measured for firm i, which has at
- one loan at bank b.

_Zombie;: Dummy variable equal to 1 if a firm does not identify as a zombie and
| to 0 if a firm is classified as a zombie.’> Thus, ; shows the main e[Edt on the
ndent variable of being a healthy firm, as compared to being a zombie firm, in
ification (1).

k_zombie_share,, , : Share of zombie loans held by bank b, computed as the
\ of zombie firms at bank b, divided by the total ONA of all firms at bank b in the
ole.  , hence captures the e[edt on the dependent variable that a higher zombie
e has on (zombie) firms (when the following interaction term is included).
_Zombie; Bank_zombie_share,, , : Interaction term between the non-zombie
my and the share of zombie loans at bank b. 3 captures the additional e [edt on
lependent variable a higher zombie share has for healthy firms. Consequently, the
| (spillover) eledt of the bank zombie share for healthy firmsis , 3.

trolsi.+ 1: Control variables on firm level, including firm size, firm age, leverage
EBITDA over total assets.

e_FE,, Bank_FE,: Capture unobserved time-invariant heterogeneity on the firm
bank level (for instance firm- or bank-specific characteristics like location).
or_FE, Country_FE_, Time_FE,: Country-sector-year fixed e [edts as com-



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

acond dependent variable we examine what Acharya et al. (2019) see as the con-
of a loan supply shift, namely a potentially increased average interest rate paid
loans of firm i at bank b in time t. The argument made by Acharya et al. (2019)
e increased prevalence of zombie firms in a sector shifts loan supply to zombie
icing the loan supply for healthy firms. Assuming that healthy firms’ demand for
ins constant, this would increase the interest rates they need to pay, a claim the
N also support empirically, as discussed in section 1. To our knowledge, this is the
“study that investigates spillover e [edts on interest rates as a dependent variable.
ever, that Acharya et al. (2019) measure the e[edts on the sector, not the bank
that they focus their analysis on five larger EA countries. Thus, based on the
udies by Andrews and Petroulakis (2019) and Acharya et al. (2019), the two main
s for the spillover analysis are:

Healthy firms in banks with a higher zombie share receive less new credit than
thy firms in banks with a lower zombie share ( ,+ 3<0).

Healthy firms in banks with a higher zombie share pay higher interest rates than
thy firms in banks with a lower zombie share ( ,+ 3=>0).

pecifications (1) and (2) of the baseline regression include a bank-fixed e [edt to
- bank characteristics. Furthermore, a country-sector-time-fixed e [edt controls for
edting firms in the same sector in the same country at the same time. Finally,
ons (1) and (2) include several firm-level control variables. Following the literature
nstance, Acharya et al. (2019); Andrews and Petroulakis (2019); Banerjee and
(2018)), these controls include firm age, the size of the firm as approximated by



CreditConditionjp.¢ .Bank_zombie_share,, ,
sNot_Zombie; Bank_zombie_sharey, ;
Firm_FE; Bank_FE,
Sector_FE, Country_FE_., Time_FE,

©)

cation (3) includes firm-level fixed e [edts to control for time-invariant di Lerences
rms, such as firm location. Since the zombie sample is fixed over time, the firm-
t eliminates the zombie dummy variable in the regression. In all specifications,
rrors are clustered at the firm level.

sults

w credit

iptive statistics in section 2.3 suggest that healthy firms receive more new credit
-of their total credit. This is confirmed by the regression results of specification
le 5: Healthy firms indeed receive significantly more new credit than zombie firms
e terms, as shown by the positive and significant coe [cieht on the non-zombie
1). Ceteris paribus, healthy firms receive €109,538 more new credit in a quarter
2.1 At the same time, firms in banks with many zombie firms do not receive
ly more or less new loans than firms in banks with fewer zombies, as reflected in
ficant coe [cieht on the lagged bank zombie share ( ;).

1ing the control variables: A firm that is one year older receives €8,734 more new credit, on
eris paribus. Similarly, an additional employee increases new credit by €202. These e[edts are
significant at the 1%-level. Increasing the leverage ratio by one percentage point increases new
155,577, which is statistically significant on the 5%-level. The profitability measure of EBITDA
S not significant.



> 5. Regression results for new credit as the dependent variable

1) 2 (3)
Zombie 109537.7***  A437127.9*** 0.0
(2.91) (2.62) @)
ie__share -389720.6  14329818.2*  31138966.7**
(-0.38) (1.82) (2.37)
Zombie X Zombie__share -15062585.9* -31659068.0**
(-1.86) (-2.36)
_age 8734.9*** 8734.3%**
(1079.30) (1079.29)
ber__employees 202.0*** 202.0***
(7.34) (7.34)
‘age 156576.9** 155662.5*
(1.97) (1.96)
la__over__assets 12367.5 12169.4
(0.79) (0.78)
-level controls Yes Yes No
FE No No Yes
FE Yes Yes Yes
try-Sector-Time FE Yes Yes Yes
rvations 1,940,277 1,940,277 1,814,122
sted R? 0.085 0.085 0.328

ics in parentheses

0, ** p<0.05, *** p<0.01

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

cation (2) runs the same regression but including the interaction term to analyse
er e [edts (see equation (2) in section 2.4). According to our first hypothesis (H1)
2.4, healthy firms in banks with a higher zombie share are expected to receive



=0 cannot be rejected (F-statistic of 0.46 for specification (2) in Table 5). Thus,
over all zombie shares, there is no statistically significant e [edt of the presence of
ms on healthy firms’ receipt of new credit. In terms of control variables, note that
| firm age, number of employees and leverage ratio are significant and very similar
jnificance, and magnitude in both specifications (1) and (2).

- Margin plot for new credit specification (2) as the dependent variable

0.05 0.1 0.15 0.2 0.25 0.3
Zombie share

—@— Zombie firms Healthy firms

raph plots the marginal e [edts estimated using specification (2) in Table (6) for the dependent variable new credit.
ows the magnitude of the e [edt at dilerent values of the zombie share on the x-axis, ranging between zero and

if this finding holds across all magnitudes of a bank’s zombie share, Figure 6 plots
nal e [edts for both groups in specification (2); that is, the e [edt on zombie firms’
I healthy firms’ (orange) new credit at specific values of a bank’s zombie share.
the intercept for healthy firms is higher than for zombie firms. This is due to
cant and positive ; coe Lcieht in specification (2). The slopes of the two lines
Is to the other main coe Lciehts of the model: , for zombie firms (blue line) and
healthy firms (orange line). Since , and 3 are almost the same absolute size,
2 line is rather flat. It is interesting to study the marginal e [edts in more detail:



m in a bank with a zero zombie share.

hat in Figure 6, the marginal e [edt is significant at the 5%-level if the bars that
95% confidence interval in the graph do not include the x-axis (i.e., the horizontal
jh zero). Thus, the plot shows that marginal e [edts for both zombies and healthy
indeed positive at most levels of the bank zombie share; also see Table 10 in

F. This is an important qualification to the regression results and tests conducted
ich average across all bank zombie shares: The marginal e [edt on healthy firms’
t changes with the zombie share, and it is still significantly positive up until a
are of 25%, due to the positive ;. For instance, at a zombie bank share of 10%,
nal e[edt on healthy firms is EUR 73,276 smaller than in a bank with no zombie
However, this spillover e [edt is relatively minor. As a result, the marginal e [edt
ie share of 10% is still positive and amounts to EUR 666,330. Only for zombie
es higher than 25%, the marginal e [edt of a higher zombie share for healthy firms
tatistically indistinguishable from zero, as ( ,+ 3) overcompensates ;. To sum
indings: Only at a very high zombie share of 25% or higher, the spillover e [edt is
gh to render the marginal e [edt on new credit for healthy firms zero. Given bank
ares of 25% are rare, a non-positive e [edt on new credit seems more the exception
ule, also for healthy firms.
cation (3) in Table 5, which includes firm-fixed e [edts, confirms our results so far.
sion of firm-level fixed e [edts increases the adjusted R-squared of the model from
29.74% and renders both the coe Lcieht on zombie firms’ new credit ( ,) and the

representing spillovers to healthy firms (' 3) significant at 5%. The direction of
iehts’ signs remain unchanged, though. Consequently, the F-statistic for the Wald
e spillover eledt is 0.12, s.t. the total e[edt can assumed to be zero, just like in
on (2).

7 shows the margin plot for specification (3), which looks similar to Figure 6.
the marginal e [edt of a higher zombie share on zombie firms in Figure 7 is signifi-
erknt from zero for all bank zombie shares (blue line). In contrast to Figure 6, the
 [edt for healthy firms (orange line) is not diLerknt from zero for all bank zombie
nis is because in specification (3), the firm-fixed e [edt eliminates the non-zombie
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- Margin plot for new credit specification (3) as the dependent variable

0.05 0.1 0.15 0.2 0.25 0.3
Zombie share

—0— Zombie firms Healthy firms

raph plots the marginal e [edts estimated using specification (3) in Table (6) for the dependent variable new credit.
ows the magnitude of the e[edt at dilerkent values of the zombie share on the x-axis, ranging between zero and

“decrease in access to credit for healthy firms in sectors with more zombie firms.
es this finding support the claim by Acharya et al. (2019) of a loan supply shift
hy firms to zombie firms in banks with a higher presence of zombie firms. Acharya
9) argue that because the increased presence of zombie firms in a sector reduces
upply for healthy firms, they need to pay higher interest rates; assuming healthy
1and for loans remains unchanged. Against the background that our analysis so
- establish an adverse shift in loan supply away from healthy firms, we will now
> the e [edt on interest rates.

terest Rates

7 indicated by the descriptive statistics in section 2.3, and contrary to expectations,
at healthy firms pay significantly lower interest rates on their loans than zombies;
 [cieht on the non-zombie dummy in specification (1) in Table 6. More specifically,



inting data, dividing the total interest payments of a firm by its outstanding debt;
ja et al. (2019).%°

cation (1) in Table 6 also shows that all firms in banks with a higher zombie
rally pay lower interest rates than firms in banks with a lower share ( ;). This is
y significant at the 1%-level. One possible explanation could be that a high share
loans worsens a bank’s credit portfolio, which is audited by a country’s financial
. Thus, to balance their portfolio, banks with a higher zombie share might need
better-rated clients. One potential way of achieving this is by o [ering attractively
st rates.'® Concerning the control variables, lagged firm age, number of employees
DA over assets are statistically significant. In line with expectations, a firm needs
ver interest rates when it is older, larger (more employees) and more profitable.
wo e [edts are statistically significant at the 1%-level, the e [edt of EBITDA over
S is significant at the 5%-level.

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

- potential explanation might be the relatively recent rule for European capital-oriented credit
to report credit risk under the IFRS 9 framework. In contrast to the previous standard which
nks to recognize credit losses only when they became evident, IFRS 9 obliges banks to report
- for expected credit losses (Bundesbank, 2015; Bank for International Settlements, 2022). These
ns might have implications on the bank’s capital as it could reduce a bank’s regulatory capital
, 2016). Thus, a high proportion of zombie loans could be costly for banks as it might reduce
through these value corrections for risky loans. To make up for this “lost” profit, banks could try
10ore new clients with lower interest rates, which could be one explanation for the significant and
 [cieht on the lagged zombie share in a bank in specification (1) in Table 6.



> 6. Regression results for

interest rates as the dependent variable

1) 2 (3)
Zombie -0.0033***  -0.0035*** 0.0000
(-14.46) (-13.93) ®)
ie__share -0.0645***  -0.0710*** -0.0589***
(-34.75) (-17.27) (-12.43)
Zombie X Zombie__share 0.0068* -0.0047
1.77) (-1.02)
_age -0.0001***  -0.0001***
(0.00) (0.00)
ber__employees -0.0016***  -0.0016***
(-4.62) (-4.62)
‘age 0.0001 0.0001
(0.50) (0.51)
la_over__assets -0.0018**  -0.0018**
(-2.18) (-2.18)
-level controls Yes Yes No
FE No No Yes
FE Yes Yes Yes
try-Sector-Time FE Yes Yes Yes
rvations 23,426,188 23,426,188 24,528,565
sted R? 0.228 0.228 0.442

ics in parentheses
0, ** p<0.05, *** p<0.01

This table presents regressions at the firm-bank level. The dependent variable is the average interest rate
ic firm pays at a specific bank in a specific quarter. The main explanatory variables are the non-zombie
- equal to 1 when a firm is classified as healthy (Not_Zombie=1), the share of zombie loans in a bank

>__share), and the interaction of these two, Not_Zombie=1 X Zombie_share. Control variables include
2, the number of employees in a firm, a firm’s leverage ratio and the ratio of its EBITDA over its total

All independent variables are lagged by one period to avoid reverse causality. All three specifications include
d country-sector-time fixed e [edts; specification (3) also firm fixed e [edts. Standard errors are clustered

irm-level.

w turn to the potential financial spillover e[edt on healthy firms’ interest rates.
t based on Acharya et al. (2019), we expect healthy firms in banks with a higher

ara tn Nnavy hinhar intaract ratoe than hasalthys firme in hanlke with a lewer 2.omhio



=0 exceeds 1185.

- Margin plot for interest rates specification (2) as the dependent variable

raph plots the marginal e [edts estimated using specification (2) in Table (7) for the dependent variable new credit.
ows the magnitude of the e[edt at dilerkent values of the zombie share on the x-axis, ranging between zero and

arginal eledts plot (Figure 8) over bank zombie shares ranging from 0-30% il-
his negative eledt on both zombie (blue line) and healthy firms’ interest rates
1e). Due to the negative ; in specification (2) in Table 6, the intercept for healthy
ightly lower. At the same time, their (orange) line is flatter, due to the positive
sht, which attenuates the total e [edt for healthy firms. For example, at a zombie
0%, the marginal e[edt of increasing the zombie share on healthy firms interest
23 p.p.. Compared to a healthy firm in a bank with no zombie firms, this means
. lower interest rate. Similarly, a zombie firm in a bank with a zombie share of
0.71 p.p. lower interest rates than a zombie firm in a bank with 10% of zombie
) see Table 10 in Appendix F. While these are e[edts of non-negligible economic
ially in the low-interest rate environment during the period of study, note that the
e of zombie loans across bank in our sample is 1.81%. Hence, a 1% increase in the

Ara 1c alvranrdyvs ALt +a cirithetantial Tha maraninal alFlarlHe 1in Tintira O fAvr - ~armhia 7 )\
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