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Sovereign Stress, Banking Stress, and Corporate

Financing Costs in the Euro Area

February 2016

Abstract

In this paper, we employ firm-level data to analyze to what extent financing con-
ditions of non-financial corporations in the Euro Area depend on country-specific
factors, in particular the respective country’s government bond yield and the share of
non-performing loans to the corporate sector. Moreover, we assess whether this rela-
tionship has changed during the European debt crisis. It turns out that the increase in
corporate financing costs during the year 2011 can partially be explained by increas-
ing government bond yields. However, the further increase of corporate financing
costs in stressed Euro area countries during the year 2012 can not be explained by
these yields, but by the share of non-performing loans. This finding suggests that the
ECB’s policy of reducing corporate financing costs in stressed countries via govern-

ment bond purchases may not be effective.

Keywords: Banking stress, bond yields, financing conditions, interest rate channel,

monetary policy transmission, quantitative easing, sovereign risk

JEL Classification: E43, E44, E52.



1 Introduction

In January 2015, the European Central Bank (ECB) has announced an Expanded Asset
Purchase Programme (EAPP): “With key interest rates at their lower bound, the Govern-
ing Council considered outright purchases of securities with a high potential for influenc-
ing the financing conditions faced by Euro area households and firms to be warranted in

view of the ECB’s price stability mandate.” (European Central Bank, 2015)

The background of this statement is that the spread between bank lending rates and the
money market rate in the Euro area is still considerably higher than before the financial
crisis (figure 1). Until 2007, the difference between short-term bank lending rates to
non-financial firms and EONIA was about two percentage points. During the year 2008
it increased to about three percentage points and during the year 2012 further to almost
four percentage points. Since then the spread has been decreasing again to about three
percentage points at the end of the year 2015. Furthermore the heterogeneity of the spread
in the Euro area is quite large. While it lies below the Euro area average in Germany and
France, it is above average in Ireland, Spain and Portugal which have been subject to a

sovereign debt crisis in the recent years (stressed countries).

In the financial crisis and its aftermath major central banks around the world resorted
to unconventional monetary policy measures such as asset purchase programs to provide
monetary stimuli because key interest rates were close to or approaching the zero lower
bound. A growing literature examines the effects of these programs on asset prices in
general and on government bond yields. D’ Amico and King (2010) estimate the effects
of the Large-Scale Asset Purchase Program 1 (,,Quantitative Easing 1°“) of the Federal Re-
serve on treasury yields. They find that the program significantly lowered yields, mostly
through an overall reduction in the yield curve. D’Amico et al. (2012) confirm these
results for the Large-Scale Asset Purchase Program 2 (,,Quantitative Easing 2°“), which
was put in place several months after the end of the first program. Gagnon et al. (2011)
also look at the effects of the Large-Scale Asset Purchase Program 1 on treasury yields.

Their results are in line with the findings by D’ Amico and King (2010). Krishnamurthy



Figure 1: Difference between short-term bank lending rates and money market rate
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Notes: Difference of short-term bank lending rate to non-financial firms (existing loans, up to one year) and
money market rate (EONIA). Blue (thick) line for Euro area and green (thin) line for respective country.

Data source: European Central Bank.

and Vissing-Jorgensen (2011) examine the impact of the two programs and document a
reduction in the prices in various asset categories, including treasury yields. For the Euro
area, Krishnamurthy et al. find decreasing effects of the Securities Markets Programme

and of the Outright Monetary Transactions on government bond yields.

There are several reasons to expect government bond yields to have explanatory power
for firms’ financing conditions (Barkbu et al., 2015). Corsetti et al. (2013) argue that the
costs of financial intermediation depend on sovereign risk and that higher government risk
premiums therefore also increase the wedge between the risk free rate and private borrow-
ing costs. Bocola (2015) shows that sovereign stress can reduce the banks’ resources to
finance firms and that banks may be more reluctant to lend due to a precautionary mo-
tive. In addition to sovereign stress also banking stress might increase firms’ financing
conditions. The quality of the credit portfolios of banks in stressed countries has deteri-

orated in the course of the European debt crisis. In this paper, we analyze to what extent



financing conditions of non-financial corporations in the Euro Area depend on sovereign
stress as indicated by country-specific government bond yield spreads and on banking
stress as indicated by the share of non-performing loans, and whether this relationship
has changed during the European debt crisis. We identify the effect of government bond
yields and non-performing loans on firms’ financing costs by using micro level data; a sin-
gle firm’s financing conditions should not have a causal effect on government bond yields.
Furthermore, we control for firm-specific factors which determine the firm-specific risk

premium.

We show that (1) corporate financing costs in stressed countries and in non-stressed coun-
tries moved in significantly different directions during the years 2011 and 2012 while
they moved in the same direction before the sovereign debt crisis; (2) that the increase of
corporate financing costs in both stressed and non-stressed countries during the year 2011
can partially be explained by increasing government bond yields; and (3) that the increase
in corporate financing costs during the year 2012 cannot be explained by increasing gov-
ernment bond yields but by the share of non-performing loans. Overall, these findings
suggest that the ECB’s policy of trying to reduce corporate financing costs in stressed
countries via government bond purchases may not have been effective after 2012 due to

banking stress in the crisis countries.

The remainder of the paper is organized as follows. Section 2 introduces the micro-level
data used throughout the analysis and describes our measure of firms’ financing costs.
Section 3 analyzes to what extend the financing costs of firms can be explained by the
evolution of government bond yield spreads (sovereign stress) before and after the crisis.
Afterward we extend the analysis in section 4 to include non-performing loans as an

indicator for banking stress. Finally, section 5 concludes.



2 Data

2.1 Firm-level data

The firm-level data used is based on the “Amadeus” data set provided by Bureau van
Dijk. It contains annual balance sheet data of a large number of firms in different coun-
tries, sectors and with different legal forms. Examples of the use of this data set include
de Almeida (2015), who use “Amadeus” data to examine the relationship between the
financing conditions of firms in a several Euro area peripheral countries and sectoral in-
flation, and Egger et al. (2015), who look at the relation between firm-level productivity

or quality of products and domestic sales and exports in France.

Our sample comprises the following nine member countries of the Euro area: Austria,
Finland, France, Germany, Ireland, Italy, Netherlands, Portugal, and Spain'; it spans the

time from 2004 to 2013.

From the balance sheet data of firms we utilize eight variables which are relevant for de-
termining the financing conditions of the respective firm (Altmann, 2000; Altmann et al.,
2014). Table 1 lists the variables used in the analysis and the exact definitions. Sum-
mary statistics of the variables are provided in table 2. Overall our data set comprises
11.152.736 observations for 2.256.791 firms, of which 60.61% are small, 33.19% medium

sized and 6.20% large. All sectors are represented.

2.2 Measuring financing conditions at the firm level

We measure financing conditions at the firm level by interest payments divided by the
average of liabilities in the current and previous period and call this variable financing
conditions indicator (R;;;). Since the available data is balance sheet information reported
for a given reference date, taking the average of the two periods instead of simply using

the current period value alone is necessary to capture the dynamics between the reference

'Due to insufficient numbers of observations, we exclude Belgium, Greece and Luxembourg from the
sample.



Table 1: Firm-level variables used

Variable Description Definition

cashflow cashflow cashflow/balance sum
fassets fixed assets fassets/balance sum

cassets current assets cassets/balance sum
Itbfunds long-term borrowed funds  Itbfunds/balance sum
stbfunds short-term borrowed funds  stbfunds/balance sum
ofrentability ownfunds rentability profit/ownfunds*100
ofratio ownfunds ratio ownfunds/balance sum*100
roi return on investment profit/balance sum*100

Notes: Variables are taken from the ,,Amadeus™ data set of Bureau van Dijk.

Table 2: Descriptive statistics of micro-level variables

Variable mean min max sd p25 median p75
cashflow 64  -71.5 50 95 1.6 49 104
fassets 37.2 0 994 307 9.6 29.5 61.6
cassets 62.8 0.6 100 30.7 384 70.5 904
Itbfunds 23.1 0 100 245 2.8 147  36.5
stbfunds 48.1 0 100 273 2506 482 170.5
refinancing costs 24 0.0 11.6 1.8 1.0 206 34
ofrentability 9.7 -2595 250 44.0 0 6.92 23.0
ofratio 28.8 -148.8 100 252 9.5 239 4438
roi 22 -104.8 45.1 8.7 -0.24 1.2 50

Notes: All statistics in percent, i.e shares (see table 1) are multiplied by a factor of 100.

dates.? It should be noticed that this indicator does not represent marginal lending costs

but rather average lending costs in a specific period.

Due to the resulting requirement of observing two consecutive years of data per firm for the variables
involved in the computation described above, the generated financing conditions indicator has missing
values for parts of the observations. These observations are dropped from the sample for the empirical
analysis. To rule out selection bias problems we check the characteristics of the micro variables in the
two subgroups ,refinancing conditions indicator is missing or zero™ and ,refinancing conditions indicator
is positive. We find the differences between the subgroups to be insignificant.



Using the financing conditions indicator variable described above, we construct average
financing costs for each country by aggregating the firm-level specific financing costs

according to

Njy
— 1 <
Ry = — R, =1,...,J 1
9t th ; gt J ( )
and
1 J Njt
Ri=—57——>_> Ry, )
Zj:l Nji j=1 i=1

for the Euro area as a whole, where J = 9 is the number of countries, /V;; the number
of observations for country j in period ¢, and R;j; is the financing condition indicator for

firm 7 in country j in period t.

To assess the reasonableness of the generated indicator, figure 2 depicts aggregate bank
lending rates for non-financial corporations for the Euro area together with the average
value of the financing conditions indicator for each year in the Euro area as a whole.’
As can be seen, the dynamics of both time series are similar. Comparable results also
hold if we examine the individual countries separately (see figure 9 in the appendix).
Therefore, the aggregated micro-level data and aggregate bank lending rates capture the
same underlying dynamics. Financing costs for firms started rising in 2005 and reached
a peak in 2008 before decreasing in 2009 and 2010. Afterward, rates rose again in the
wake of the European debt crisis. We conclude that our constructed financing conditions

indicators is a valid proxy for micro-level financing costs.

3Depicted financing conditions are based on unweighted averages across all countries. Figure 10 in the
appendix compares the unweighted average to one weighted by firms’ balance sum. With the exception of
the year 2013, the dynamics are very similar.



Figure 2: Financing conditions indicator and aggregate bank lending rate
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Bank lending rate denotes the short-term bank lending rate as published by the ECB and refinancing costs
the financing conditions indicator constructed from individual firm data.

3 Sovereign stress and firm-level refinancing costs

3.1 Evidence on the link between government bond yields and firms’

refinancing costs

From the perspective of a bank, government bonds are alternative assets for loans to
private households and non-financial corporations. Therefore, the return of government
bonds and loans to private households and firms should be connected. According to the
expectation hypothesis of the term structure, government bond yields should reflect ex-
pected changes in the money market rate such that bank lending rates and government
bond yields of similar maturities should exhibit similar dynamics over time.* We use
the spread of government bond yields against a reference country (Germany) in order to

eliminate the common Euro area wide component of government bond yields.

“For further details on the relationship between bank lending rates and government bond yields see Elton
et al. (2001), Chatelain and Tiomo (2001); Chatelain et al. (2003) and Bocola (2015).



Figure 3: Government bond yields in stressed and non-stressed countries
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Notes: Stressed countries are Ireland, Italy, Spain and Portugal. Non-stressed countries refers to Austria,
Finland, France, Germany and the Netherlands. FTSE Global Government Bond Yield, 1-3 Years. Source:
ThomsonReuters Datastream

Turning to the yields on government bonds in the Euro area countries, we see in figure
3 the sharp bifurcation between stressed and non-stressed countries. The classification
into the two subgroups is based on the respective country’s government bond yield spread
as compared to Germany: Those countries with spreads above the Euro area average are
labeled ,,stressed“ (Ireland, Italy, Spain and Portugal), whereas those with lower spreads
are labeled ,,non-stressed* (Austria, Finland, France, Germany and the Netherlands).®> In
the first half of the sample until 2009, government bond yields evolved in a parallel man-
ner with only a minimal average premium for the later stressed countries. This, however,
changed completely in the second half of the sample. Starting in 2010, the yields for both
country groups diverge substantially, reaching a difference of three percentage points in
2012, in the wake of the European debt crisis. Because of a decline in the yields for the
stressed countries, the difference then diminished somewhat in 2013. This divergence

in developments becomes even more clear when looking at the spread of each country’s

This corresponds to the classification in Corsetti et al. (2013), although these authors consider some
additional countries which are not in our sample.



bond yields with the one of Germany as a reference (see figure 11 in the appendix): While
the measure for the non-stressed countries registers only a slight increase, the spread rises

dramatically for the stressed countries.

3.2 Firm-level financing conditions in stressed and non-stressed coun-

tries

We find the analogue to the divergent path of government bond yields in the developments
of the aggregate bank lending rates (figure 4) and our constructed refinancing cost variable
(figure 5). For both variables, the dynamics of the rates in the different country groups
are the same in the first half of the sample. However, in contrast to the government bond
yields which started to exhibit different dynamics in 2010, these rates only diverge in
2012, rising in the stressed and falling in the non-stressed countries. This matches results
in Ferrando et al. (2015), who find that stressed countries had a higher probability to be
credit constraint after the crisis (their definition of stressed countries is the same as in
our paper, except that they also include Greece in the group which we dropped from our

sample).

While insightful, the graphical analysis of aggregate measures can not answer the question
whether the differences in observed outcomes are based on country-specific variables
or on differences between the examined country groups with respect to the underlying
micro-level data. If these were heterogeneous across countries, we would also expect
financing costs to be different. To assess potential differences across countries, table
3 provides summary statistics of the micro variables used for each country. While the
differences are small for many variables, they are substantial for some, especially with
respect to borrowed funds, both long- and short-term, own funds rentability and the return
on investment. The latter two are pronouncedly lower in the group of stressed countries
(Spain, Ireland, Italy and Portugal). Using micro data we are able to control for these
differences on the firm-level. Since the aggregate outcomes in the respective country

are exogenous to the characteristics and behaviour of a single firm, we are thus able to



Figure 4: Bank lending rates in stressed and non-stressed countries
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Bank lending rates denote the short-term bank lending rate as published by the ECB. Stressed countries are
Ireland, Italy, Spain and Portugal. Non-stressed countries refer to Austria, Finland, France, Germany and
the Netherlands.

identify the causal effect of government bond yields on financing costs of firms, given the

micro-level characteristics.

To assess the divergence in aggregate financing costs more formally, we estimate a set of
difference-in-difference models including observations for two consecutive years, respec-
tively:

K
Riji = Bo+ Bryeary+ Pastressedxyearq+ Bzsmall+ famedium + Z VrZikt T +€ij¢, (3)
k=1

where yeary,d = 2008, . ..,2013 denotes the dummy for the second year in the sample,
respectively, stressed x year, the interaction term between this year dummy and the
variable stressed which is equal to 1 if firm 7 is located in a stressed country and zero
otherwise. z;;; denotes a set of K firm-specific control variables. small and medium
refer to firm sizes and «; are firm fixed effects. Each estimation contains the observations

of year d and d — 1.

According to the results presented in table 4, the change in refinancing costs (while con-
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Figure 5: Financing conditions in stressed and non-stressed countries
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Financing costs constructed from individual firm data. Stressed countries are Ireland, Italy, Spain and Por-
tugal. Non-stressed countries refer to Austria, Finland, France, Germany and the Netherlands. Unweighted
averages, respectively.

trolling for firm-specific variables) has been negative for non-stressed countries (8; =
—0.108), but positive for stressed countries during the year 2012 (3, + B2 = 0.079); the
difference is significant. The same is true when considering the change in financing costs
in 2011, where the difference was even larger (5, + 32 = 0.1353). In 2013, financing costs
have been lower for both country groups, although the reduction was smaller in stressed
countries (81 + 2 < 0,85 > 0,). Between 2008 and 2010, in contrast, the change in
financing costs was amplified in stressed compared to non-stressed countries; 2008 with
positive, 2009 and 2010 with negative changes in financing costs. Note also that the
change in financing costs was significantly higher for small firms only in the years 2012
and 2013, while the premium for medium sized firms was significantly positive through-

out the entire period.
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Table 3: Descriptive statistics of micro-level variables per country

Variable Statistic AT DE ES FI FR IE IT NL PT  Total
mean 9.0 9.7 56 124 9.8 6.3 47 110 6.8 6.4
cashflow sd 9.9 9.9 92 13.0 103 109 79 85 103 9.5
median 7.8 8.0 46 112 8.8 5.4 35 9.9 5.6 49
fassets mean 403 364 437 507 383 429 312 393 323 37.2
sd 295 291 31.0 309 296 340 300 256 28.1 30.7
median 357 297 40.1 523 31.1 383 205 367 248 29.5
mean 597 636 563 494 616 571 688 60.7 677 62.8
cassets sd 29.6  29.1 31.0 309 296 340 300 256 28.1 30.7
median 643 703 599 479 689 617 795 633 752 70.5
mean 127 362 258 328 166 20.7 222 203 204 23.1
Itbfunds sd 123 263 256 266 206 272 234 185 253 24.5
median 9.5 303 180 27.6 8.2 74 141 158 8.9 14.7
mean 525 326 420 353 494 390 551 448 490 48.1
stbfunds sd 244 275 269 235 234 276 273 203 272 27.3
median 539 277 397 319 495 339 582 443 489 48.2
mean 1.8 2.8 2.6 3.0 2.0 2.5 22 2.8 29 2.4
refinancing costs  sd 1.7 2.0 1.9 1.8 1.6 2.0 1.8 2.0 2.1 1.8
median 1.3 2.5 23 2.7 1.7 2.0 1.9 2.5 2.4 2.0
mean 13.1 175 84 166 191 117 59 19.0 75 9.7
ofrentability sd 41.8 450 423 498 41.8 427 450 309 437 44.0
median 11.0 115 55 147 156 7.5 48 159 5.6 6.9
mean 347 312 322 319 339 403 228 349 307 28.8
ofratio sd 23.1 248 277 281 236 31.0 222 195 249 252
median 31.0 278 281 304 321 397 161 340 27.1 239
mean 43 4.6 1.4 4.7 5.5 2.8 1.2 6.2 1.5 22
roi sd 9.4 9.0 85 120 99 108 7.3 8.0 9.0 8.7

median 3.1 3.0 1.1 3.6 4.6 2.0 0.5 5.0 1.2 1.2

Notes: Variables are taken from the ,,Amadeus” data set of Bureau van Dijk. All statistics in percent, i.e
shares (see table 1) are multiplied by a factor of 100.

3.3 Effect of sovereign stress on firms’ financing costs

In order to explore the impact of government bond yields on firm-specific financing con-

ditions, we estimate the following panel regression model:

2013 K L
ARiji = Y BildspreadGiy + 60im + > w2t + > GAwj + i + €35, (4)
t=2006 k=1 =1

where ) spreadGj; denotes a set of interaction terms between the spread of the govern-
ment bond yield for country j in period ¢ to the corresponding yield for Germany and year
dummies, Az, the change in the money market rate, z;;; denotes a set of K firm-specific
control variables, w;; a set of L country-specific macro control variables and o; firm fixed

effects. The model is specified in first differences in order to account for unobserved

12



Table 4: Difference-in-difference models for financing conditions

Dependent variable is financing costs (12;;;)

Variable 2008 2009 2010 2011 2012 2013

year dummy 0.107%%%  -0.349%**  -0.220%** -0.0187*** -0.108%** -0.141%***
(0.0027)  (0.0028)  (0.0024)  (0.0021)  (0.0021)  (0.0022)

stressed*year dummy 0.0981%#* -0.280%** -0.291%**  0.154***  (0.187*** (.0172%**
(0.0033)  (0.0033)  (0.0029)  (0.0025)  (0.0025)  (0.0026)

small -0.0040 -0.0175 0.0142 0.0050 0.0363**  0.0615%**
(0.0142)  (0.0142)  (0.0129)  (0.0108)  (0.0118)  (0.0129)
medium 0.129%*%*  0.0718*** 0.0891%** 0.0698*** (0.0923*** (.126%**
(0.0140)  (0.0142)  (0.0129)  (0.0110)  (0.0119)  (0.0131)
micro controls yes yes yes yes yes yes
cons 2.671%%% 3. 829%**k 2 A4Q90%**k  2.004%** 2. 473FkE D 4ROF*E*
(0.0568) (0.341) (0.240) (0.0352)  (0.0323) (0.123)
N 2.248.494 2.461.972 2.533.495 2.546.448 2.526.877 2.327.946
R? 0.022 0.123 0.109 0.015 0.010 0.018
adj. R? 0.022 0.123 0.109 0.015 0.010 0.018
B1 + B2 0.2051 -0.629 0.511 0.1353 0.079 -0.1238
F(B1+p2=0) 11216.55  1.2e+05 1.1e+05  10134.68  3303.14  7651.90
D 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: Dependent variable is financing costs. The set of firm-specific variables (micro controls) is described
in the text. Marginal effects reported in all columns with cluster-robust standard errors at the firm level in
parentheses. Statistical significance at the 5, 1, 0,1 percent levels denoted by *, **, *** respectively. ,,Sum
coeff* refers to the sum of the coefficients of the year dummy and the interaction between this year dummy
and the dummy indicating a stressed country in each regression. F’ reports the F'-statistic for the Wald-test
on the hypothesis that this sum is equal to zero and p is the corresponding p-value

firm-specific heterogeneity. The sample is 2005 to 2013. The results are shown in table 5.

Column 1 presents our baseline specification. The coefficient on the government bond
yield spread is positive and significant. Accordingly, the spreads significantly increase
financing costs in the respective countries, controlling for the firm-specific variables de-
scribed above. Specifying interaction terms between the spread and a set of year dummies
in column 2 allows us to analyze the effect of the spreads in different years. Before the
crisis (2006, 2007) and after the peak in 2009 and 2010, the government bond yield spread
coefficient is negative; the spread does not have an increasing effect on firms’ financing
costs. However, in crisis years (2008, worldwide financial crisis) and 2011-2013 country-
specific spreads significantly influence firms’ financing costs. All interaction coefficients
are significant at the 0.1% level. The results are qualitatively robust to the inclusion of the

unemployment rate as macroeconomic control variable in column 3.

With respect to the other variables included in the regressions we find that changes in

13



Table 5: Results of panel estimation sovereign stress

Dependent variable is the difference of financing costs (AR;;;)

Variable 1 2 3 4 5 6 7
spread G 0.0214% 0.0208%*% (.01 64%%*
(0.000416) (0.000416) (0.000419)
imd 0.175%#% 0167+  0.166%#*  0.195%k%  (.197#k%  (.159%kF  (.153%k*
(0.000488) (0.000555) (0.000578) (0.000585) (0.000585) (0.00102)  (0.00106)
small -0.0323%%% .0,0253%%% -0.0254%%% -0.0304%** -0.0348%*% -0.0244% %%  -0,0252%%%
(0.00624)  (0.00617)  (0.00617)  (0.00624) (0.00619) (0.00616)  (0.00615)
medium -0.0413%%% -0,0552%%% -0.0556%%* -0.0352%%% -0.0650%*% -0.0531%%% -0.0570%**
(0.00613)  (0.00607) (0.00608) (0.00613) (0.00608) (0.00606)  (0.00606)
spread G*2006 20.156%#%  -0.156%+* -0.138%#% .0, 146%#*
(0.0110)  (0.0110) 0.0110)  (0.0110)
spread G*2007 -0.604%%%  -0.604%%* -0.553%%%  .0.563%%%
(0.0185)  (0.0185) (0.0187)  (0.0187)
spread G*2008 0.975%%%  (.973%%* 0.804%%*  ().835%**
(0.00732)  (0.00742) (0.00982)  (0.0101)
spread G*2009 011285 01135 -0.0926%#% 0 0948
(0.00492)  (0.00495) (0.00498)  (0.00498)
spread G*2010 -0.591%%% 0,590 -0.626%%%  .0.6]5%%%
(0.00223)  (0.00225) (0.00360)  (0.00364)
spread G*2011 0.0161%%%  (.0163%%* 0.0466%#%  (.0433%
(0.000621) (0.000632) (0.00105)  (0.00107)
spread G#2012 0.0720%%%  (.0725%%* 0.0278%#%  (.0386%*
(0.00191)  (0.00195) (0.00205)  (0.00213)
spread G*2013 0.104%%*  (.103%** 0.0546%+%  (,0475%+
(0.000917)  (0.00103) (0.00148)  (0.00152)
ur -0.000314 -0.0217%#% -0.00526%*
(0.000171) (0.000163) (0.000247)
npl 0.0470%%%  (.0813%*
(0.000674) (0.000752)
npl2006 0.0624%+%  (.0416%**
(0.00539)  (0.00558)
npl2007 0.0386%#%  (.030] %
(0.00312)  (0.00323)
npl2008 0.0674%%%  (,0592%%
(0.00227)  (0.00233)
npl2009 -0.0245%*%  0,0255%**
(0.00161)  (0.00160)
npl2010 0.0985%#%  (0,120%%*
(0.00505)  (0.00517)
npl2011 -0.0471%%%  0,0258%**
(0.00188)  (0.00217)
npl2012 0.0564%5% (. 0735%%x
(0.00118)  (0.00144)
npl2013 -0.0426%%%  -0,0287%**
(0.00126)  (0.00142)
cons 0.115%%%  0.155%%%  (.159%%% (.0755%%*% 0.301%%  0.149%**%  (.]95%**
(0.00575)  (0.00571) (0.00600) (0.00578) (0.00595) (0.00577)  (0.00613)
micro con. yes yes yes yes yes yes yes
N 7923144 7923144 7.923.144 7.923.108 7.923.108 7.923.108 7.923.108
R2 0.032 0.052 0.052 0.032 0.035 0.054 0.054
adj. R2 0.032 0.052 0.052 0.032 0.035 0.054 0.054
dfm 11 18 19 12 13 26 27

Notes: Dependent variable is the difference of the financing conditions indicator. The set of firm-specific
variables (micro controls) is described in the text. Marginal effects reported in all columns with cluster-
robust standard errors at the firm level in parentheses. Statistical significance at the 5, 1, 0,1 percent levels
denoted by *, ** *** respectively.
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Figure 6: Observed financing costs and fitted values in stressed countries for the specification
with sovereign stress
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Notes: Depicted fitted values are based on the specification in column 2 of table 5. Financing costs con-

structed from individual firm data for stressed countries (Ireland, Italy, Spain and Portugal).

the money market rate have the expected positive effect on financing costs. In addition,
we include dummies for the size of firms. Both small and medium sized firms are esti-
mated to have lower financing cost compared to large corporations, although effect is very

negligible.

Based on the results in table 5 we construct fitted values to compare the model fit to the
observed financing costs. Figure 6 depicts the results for the stressed countries. As can
be seen the model is successful in tracking the evolution of firms’ financing costs in the
first half of the sample. Especially, government bond yield spreads help explaining the
increase of financing costs in the financial crisis and the following even stronger fall there-
after. The model fails, however, to capture the increase in financing costs in the stressed
countries in 2012. Arguably, this increase is driven by other factors than sovereign stress.

It is this missing factor that we turn to now.
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4 Banking stress and firm-level refinancing costs

4.1 Evidence on the link between banking stress and firms’ refinanc-

ing costs

Considering the results in section 3, sovereign stress alone can not explain the further
increase in financing costs in stressed countries after 2011. A potential shortcoming of
government bond yield spreads in explaining firm refinancing costs in the European debt
crisis is that though they are an important determinant of banking stress, they may not
fully capture the distortions in the financial sector. Stress through the financing side is
one aspect, however, one also needs to take into account banking stress through the asset
side of banks’ balance sheets, when real economic fundamentals in stressed countries
deteriorate. One variable to measure this dimension is the share of non-performing loans
of banks. If the aggregate share of defaults on corporate loans increases in a country, the
banks in the respective country may be forced to demand a premium when granting new

loans.®

Figure 7 depicts the share of non-performing loans to the private sector for stressed and
non-stressed countries over time. Initially the measure is almost identical and small for
both country groups with an only marginally higher share in the stressed countries. More-
over, it declines further until 2007. With the Great Recession non-performing loans rise
in both countries until 2009, when the paths for the two country groups diverge: While
the share of non-performing loans decreases somewhat for the non-stressed countries in
2010 and thereafter increases only slightly, the respective share in the stressed countries
continues to rise with increasing velocity. As a consequence, in 2013 the share of non-
performing loans is roughly three times as large in the stressed countries as in the non-

stressed group.

6See Corsetti et al. (2013) and Zoli (2013) for further considerations on the effects of non-performing
loans.
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Figure 7: Non-performing loans in stressed and non-stressed countries
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Notes: Non-performing loans are defined as bank non-performing loans to total gross loans in percent.
Source: World Development Indicators (World Bank).

4.2 Effect of banking stress on firms’ financing costs

Columns 4-7 of table 5 present the results of the regressions including non-performing
loans. Column 4 again contains our baseline specification incorporating the country-
specific government bond spread and non-performing loans. The coefficients are quali-
tatively unchanged compared to the results in column 1, especially the coefficient on the
spread is almost identical. Non-performing loans are estimated to significantly increase
firms’ financing costs. This result is robust to the inclusion of the unemployment rate.
Note that, while the coefficient estimates are relatively small, the overall effect is rel-
evant: Non-performing loans in stressed countries increased by roughly 10 percentage
points, implying an increase in firms’ financing costs by 0.47% and 0.8%, respectively.
In the last two columns we add interaction terms for both the spread and non-performing
loans with a set of year dummies, again allowing us to analyze the impact of the variables
in specific years. First, including the interaction terms with non-performing loans does

not change the signs of the interaction terms with the country-specific spreads, the effect
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Figure 8: Observed financing costs and fitted values in stressed countries for the specification
including non-performing loans
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Notes: Depicted fitted values are based on the specification in column 6 of table 5. Financing costs con-
structed from individual firm data for stressed countries (Ireland, Italy, Spain and Portugal).

on financing costs is still significantly positive in 2011-2013. Second, the estimates for
non-performing loans suggests a more heterogeneous effect: In the European debt crisis
the coefficients significantly increase firms’ financing costs only in 2012, while the effect

is negative in 2011 and 2013.

Based on the results in table 5 we construct fitted values to compare the model fit to the
observed financing costs. Figure 8 depicts the results for the stressed countries. Including
both government bond spreads as an indicator for sovereign stress and the share of non-
performing loans as an indicator for banking stress helps to explain the further increase in

firms’ refinancing costs during the year 2012.

5 Conclusions

Within its Extended Asset Purchase Programme the ECB mainly buys government bonds

and therefore influences the corresponding yields. The aim of this unconventional mon-
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etary policy measure is to also reduce the financing costs of firms, especially in stressed
countries. In this paper, we analyze to what extent financing conditions of non-financial
corporations in the Euro Area depend on country-specific factors, in particular the respec-
tive country’s government bond yield and the share of non-performing loans. To identify
the causal effect of these country-specific factors, we employ micro-level data taken from

firms’ balance sheets, thereby controlling for firm-specific differences across countries.

We find that while the increase in sovereign stress in the year 2011 helps to explain the
increase in firms’ refinancing costs during that year, while this is not the case in the year
2012. However, the further increase of firms’ financing costs during the year 2012 in
stressed countries can be explained by banking stress. Therefore, policies which aim at
further decreasing firms’ financing costs in stressed countries should focus on reducing
the risk exposure of banks in these countries. Further decreasing firms’ financing costs by
buying government bonds may not be effective since the share of non-performing loans

in stressed countries is still elevated.
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Data

Macro-level data

Money market rate: The money market rate is the Euro Overnight Index Average (EO-

NIA) published by the ECB.

Bank lending rate: Loans to non-financial corporates rate, new business, up to one year,
up to one million euro, ECB MFI Statistics (downloaded via ThomsonReuters

Datastream, code: [JJJIRUU1B, where [JJ] denotes the country code).

Government bond yields: FTSE Global Government Bond Yield, 1-3 Years, Euro (down-
loaded via ThomsonReuters Datastream, code: RG[JJ]1T3(RY), where [JJ] denotes

the country code).

Non-performing loans: Bank non-performing loans to total gross loans in percent from

World Development Indicators, published by the World Bank.

Gross domestic product: Yearly growth rate of gross domestic output, chain linked vol-

umes, published by Eurostat.

Unemployment rate: Unemployment rate, annual average, published by Eurostat.
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Additional graphs and tables

Figure 9: Financing conditions indicator and aggregate bank lending rate
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Dependent variable is the difference of the financing conditions indicator. The set of firm-specific
variables (micro controls, mic. cons.) is described in the text. Marginal effects reported in all columns with
standard errors in parentheses. Statistical significance at the 10, 5, 1, 0.1 percent levels denoted by *, **,

*EE o, respectively.
Figure 10: Financing conditions indicator unweighted and weighted by balance sum
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Figure 11: Government bond yield spread versus Germany for stressed and non-stressed countries
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Stressed countries are Ireland, Italy, Spain and Portugal. Non-stressed countries refer to Austria, Finland,

France, Germany and the Netherlands.
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Table 6: Diff-in-diff estimation results complete

Dependent variable is financing costs

Variable 2008 2009 2010 2011 2012 2013
year dummy 0.107%%%% -0.349% % -0.220%*** -0.0187#***  -0.108**** -0.14 ]k
(0.0027) (0.0028) (0.0024) (0.0021) (0.0021) (0.0022)
stressed*year dummy  0.0981%*** -0.280%*** -0.291 %% 0.154#%** 0.187%#*%* 0.0172%#**
(0.0033) (0.0033) (0.0029) (0.0025) (0.0025) (0.0026)
small 0.0363%#* -0.0040 -0.0175 0.0142 0.0050 0.0615%****
(0.0118) (0.0142) (0.0142) (0.0129) (0.0108) (0.0129)
medium 0.0923 %% 0.129%#** 0.0718**** 0.0891****  (.0698**** 0.126%**%*
(0.0119) (0.0140) (0.0142) (0.0129) (0.0110) (0.0131)
cashflow 0.257##k% -0.00000126**** -0.00000164%**#*  (.638%#** 0.205%##* 0.210%**
(0.0511) (2.33e-08) (1.11e-08) (0.0792) (0.0651) (0.0721)
fassets 0.1997%##% 0.588 %k -0.226 0.253 0.366%*** 0.138##**
(0.00837) (0.0196) (0.350) (0.240) (0.0367) (0.00898)
cassets -0.231%%** 0.00518* -0.725%* -0.114 -0.0701%* -0.196%***
(0.00997) (0.00280) (0.349) (0.240) (0.0332) (0.0109)
Itbfunds -0.203 %% -0.105* -0.257%#* -0.00571****  -0.000458 -0.105
(0.0289) (0.0545) (0.127) (0.00100) (0.000401) (0.123)
stbfunds -0.252% %% -0.108** -0.272%* -0.0243* -0.000589 -0.307**
(0.0349) (0.0545) (0.126) (0.0130) (0.000402) (0.123)
ofrentability -0.0000560****  -0.000108****  -0.000104****  -0.0000156 -0.0000426*** -0.0000501%***
(0.0000160) (0.0000245) (0.0000218) (0.0000183)  (0.0000165) (0.0000175)
ofratio 0.000284 0.00170%** 0.00198 0.00278****  (0.00278**** 0.000368
(0.000320) (0.000561) (0.00127) (0.000136) (0.0000897) (0.00123)
roi -0.00480%*** -0.00298**** -0.00452****  -0.00866**** -0.00513****  -0.00465%****
(0.000496) (0.000174) (0.000159) (0.000789) (0.000628) (0.000701)
cons 2.473%k%% 2.67 1%k 3.829% ks 2.490%** 2.004%*** 2.489%kkk
(0.0323) (0.0568) (0.341) (0.240) (0.0352) (0.123)
N 2526877 2248494 2461972 2533495 2546448 2327946
R-sq 0.010 0.022 0.123 0.109 0.015 0.018
adj. R-sq 0.010 0.022 0.123 0.109 0.015 0.018
sum coeff 0.079 0.2051 -0.629 0.511 0.1353 -0.1238
F 3303.14 11216.55 1.2e+05 1.1e+05 10134.68 7651.90
p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: Dependent variable is financing costs. The set of firm-specific variables (micro controls) is described
in the text. Marginal effects reported in all columns with cluster-robust standard errors at the firm level
in parentheses. Statistical significance at the 10, 5, 1, 0.1 percent levels denoted by *, *%, %% kkk
respectively. ,,Sum coeff refers to the sum of the coefficients of the year dummy and the interaction
between this year dummy and the dummy indicating a stressed country in each regression. F reports the
F-statistic for the Wald-test on the hypothesis that this sum is equal to zero and p is the corresponding
p-value
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Table 7: Results of panel estimation complete

Dependent variable is the difference of financing costs

Variable 1 2 3 1 5 6 7
spread G 0.0214%%% 0.0208%#+ 0.0164%5+
(0.000416) (0.000416) (0.000419)
imd 0.175%#* 0.167+%%  0.166%+* 0.195%#* 0.197##* 0.159%#% 0,153
(0.000488)  (0.000555)  (0.000578)  (0.000585) (0.000585)  (0.00102)  (0.00106)
small 20.0323%F%  L0,0253%%  .0.0254%K%  -0,0304%5 0.0348%5%  -0.024d4%5x 0025254
(0.00624) (0.00617)  (0.00617) (0.00624) (0.00619) (0.00616)  (0.00615)
medium H0.0413%8% 00552, -0.0556%F%  -0,0352%+ 0.0650%%%  -0.0531k+%  -0,0570%*+
(0.00613) (0.00607)  (0.00608) (0.00613) (0.00608) (0.00606)  (0.00606)
cashflow 227455 2255%Hk 2954w 2208+ 2208+ 226745 2259w
(0.0314) (0.0311) (0.0311) (0.0314) (0.0313) (0.0311) (0.0311)
fassets 1.085% LOS0*#%  1.050%#* 1,092 1,084 LOSO®#% ] 062##*
(0.144) (0.143) (0.143) (0.144) (0.144) (0.143) (0.143)
cassets 0.361* 0.380%* 0.381%* 0.368* 0.370% 0.391 %+ 0.393%+
(0.144) (0.143) (0.143) (0.144) (0.144) (0.143) (0.143)
Itbfunds -0.418%#5% 03628 -0.362%%% -0.399%#% -0.400%#% 034285 0,348k
(0.102) (0.101) (0.101) (0.102) (0.102) (0.101) (0.101)
stbfunds 0.91 1% 0.874%% 08745 -0.899%3 -0.888+ 0.850%#% 0,863 %*
(0.102) (0.101) (0.101) (0.102) (0.102) (0.101) (0.101)
ofrentability  -0.0000724%*% -0.0000321* -0.0000319% -0.0000730*** -0.0000548*** -0.0000343* -0.0000328*
(0.0000142)  (0.0000140) (0.0000140) ~ (0.0000142)  (0.0000142)  (0.0000140) (0.0000140)
ofratiod -0.00958%#%  -0.00097++% -0.00997*4%  -0.00948%%%  -0,00945%%  -0.00985%*% -0.00988%*
(0.00102) (0.00101)  (0.00101) (0.00102) (0.00103) (0.00101)  (0.00101)
roid 0.0230%%  -0.0230%%%  -0.0230%%%  -0.0240%+ -0.0233%#%  -0,0230%%%  -0,0229%
(0.000319)  (0.000316)  (0.000316)  (0.000319) (0.000318)  (0.000316)  (0.000316)
spread G*2006 01564 20,156 0.138%5 0,146
(0.0110) (0.0110) (0.0110) (0.0110)
spread G*2007 -0.604%5%  -0,604%%% -0.553%% 0,563
(0.0185) (0.0185) (0.0187) (0.0187)
spread G*2008 0.975%#%  (,973% 0.804%%% (835
(0.00732)  (0.00742) (0.00982)  (0.0101)
spread G*2009 S0.112%RE L0, 113%k 0.0926%#%  -0,0048%#*
(0.00492)  (0.00495) (0.00498)  (0.00498)
spread G*2010 H0.591%RE 0,590 20,6264 -0.615%#%
(0.00223)  (0.00225) (0.00360)  (0.00364)
spread G*2011 0.0161%+%  0,0163%*+ 0.0466%++  0.0433%+
(0.000621)  (0.000632) (0.00105)  (0.00107)
spread G*2012 0.0720%%%  0,0725%*+ 0.0278%#+  0,0386%+*
(0.00191)  (0.00195) (0.00205)  (0.00213)
spread G*2013 0.104%%%  (,103%%+ 0.0546%++  0,0475%+
(0.000917)  (0.00103) (0.00148)  (0.00152)
ur -0.000314 -0.0217##+ -0.00526%+
(0.000171) (0.000163) (0.000247)
npl 0.0470%+ 0.0813%++
(0.000674) (0.000752)
npld2006 0.0624%%%  0,0416%++
(0.00539)  (0.00558)
npl2007 0.0386%+%  0,0301%++
(0.00312)  (0.00323)
npl2008 0.0674%%%  0,0592%++
(0.00227)  (0.00233)
npl2009 0.0245%5% _0,0255%#+
(0.00161)  (0.00160)
npl2010 0.0985%#%  0,120%#*
(0.00505)  (0.00517)
npl2011 0047 1% _0,0258%%
(0.00188)  (0.00217)
npl2012 0.0564%#%  0,0735%
(0.00118)  (0.00144)
npl2013 0.0426%5%  -0,0287##%
(0.00126)  (0.00142)
cons 0.115%%+ 0.155%#%  (.159%+ 0.0755%++ 0.301 %+ 0.149%%%  (.195%#*
(0.00575) (0.00571)  (0.00600) (0.00578) (0.00595) (0.00577)  (0.00613)
micro con. yes yes yes yes yes yes yes
R? 0.032 0.052 0.052 0.032 0.035 0.054 0.054
adj. R? 0.032 0.052 0.052 0.032 0.035 0.054 0.054
df m 11 18 19 12 13 26 27

Notes: Dependent variable is the difference of the financing conditions indicator. The set of firm-specific
variables (micro controls) is described in the text. Marginal effects reported in all columns with cluster-
robust standard errors at the firm level in parentheses. Statistical significance at the 5, 1, 0,1 percent levels

denoted by *, **, *** respectively.
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