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Figure 3: Non-deductible expenses for "Treat2i = 1 companies" before and after the reform

Notes: The �gures show the frequency distribution of the average amount of non-deductible expenses
before the reform (2005-2007) and after the reform (2008 - 2010) in thousand EUR when applying
the rules of the interest barrier for the treatment group (Treat2i = 1) as applicable in the considered
years (including the EUR 3 million net interest escape clause from 2008 onward).

debt increases faster, leading to an intersection and a larger mean ratio for the treatment

group in the later years. Only for multinationals, the pre-reform development is similar

for the two groups. We get analogous results when separating treatment and control

group using Treat2i .
39 The di�erence in the development of internal debt turns out even

higher. Regarding the external debt ratio, the purely domestic treated �rms experience a

decline from year to year while the development is rather constant for non-treated �rms.

This indicates that signi�cant regression results concerning the external debt ratio in the

subsample of national �rms do not re�ect a treatment e�ect but rather an adjustment

towards a lower target debt ratio by the more indebted treatment group.40

Figure 3 depicts histograms of the average non-deductible interest expenses when apply-

ing the interest barrier hypothetically in 2005 - 2007 (left hand side) and after the reform

(right hand side).41 The number of companies with non-deductible interest expenses close

to zero is much higher after the reform. The median of average non-deductible expenses

39The graphs for separation according to Treat2i can be found in Figure 4 in the Appendix.
40The graphs for the debt development for the subsample of companies which were not harmed by the

old rule before the reform (Treatoldi = 0) look very similar. They are available upon request.
41We applied the interest barrier for the years 2005 - 2010 and calculated the yearly average non-

deductible interest expenses per company in the treatment group (Treat2i = 1) for which we have
at least one observation before and after the reform. For the calculation, we accounted for the EUR 3
million net interest escape clause for the years as of 2008 and for a potential tax-EBITDA carry-forward
from years 2007 to 2009 for the year 2010. The histograms show results for average non-deductible
interest expenses lower than the 95% quantile for reasons of visualization.
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is EUR 1.1 million in the pre-reform period and zero in the post-reform period. There-

fore, at least half of the hypothetically treated companies in our sample are not a�ected

by the new rule after its introduction at all. We can rule out that this development is

explained by an increasing pro�tability because the average pro�tability before and after

the reform does not di�er in a statistically signi�cant way. However, this development

should not be interpreted as empirical evidence for a causal interest barrier e�ect on the

�nancing decision because the higher net interest escape clause reduces the number of

treated �rms. In addition, what we observe can be the result of a general trend towards

declining leverage ratios in the sample, as indicated in Figure 2.

7 Empirical Approach

We applied a di�erence-in-di�erence approach in order to test hypotheses H 2 to H 4. The

baseline estimation equation is:

D/Ait =β0 + β1 · Treat1i + β2 · Reformit + β3 · Treat1i ∗ Reformit + εit. (8)

The dependent variable is the debt ratio of company i in year t. Treat1i indicates if a

company is in the treatment (control) group by the value one (zero). Reformit equals zero

for pre-reform (2005 - 2007) and one for post-reform (2008 - 2010) observations. A negative

and signi�cant coe�cient of the interaction of both variables, Treat1i ∗Reformit, indicates

that the debt ratio of the treated �rms on average declines compared to the companies in

the control group after the reform. This interaction is our variable of interest. εit is the

normally distributed error term.

As the estimated coe�cients measured by equation (8) might be biased by unobserved

factors, we included the following control variables in the estimation equation. Xit is

a matrix of time-varying �rm-speci�c variables42 and δjt is an industry-time-�xed e�ect

capturing general industry-speci�c leverage time trends. The time-�xed e�ects capture

the reform dummy due to collinearity.43 Finally, we also added company-�xed e�ects,

δi, in order to capture all time-constant e�ects that are responsible for a company to

be a high- or low-leveraged �rm in general. Therefore, all time-constant variables are

not identi�ed, in particular the treatment dummy in equation (8). The �nal estimation

42See the result tables in section 8 and Table 7 in the Appendix for a list and a de�nition of the considered
variables.

43In addition, we do not separately show the constant which is one of the �xed-e�ects dummies.
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equation is

D/Ait = β1 · Treat1i ∗ Reformit +Xitβ + δjt + δi + εit, (9)

where β = (β2 · · · βn)> is the coe�cient vector for n− 1 control variables. This equation

is used to test hypothesis H 2. We tested H3 by interacting Treat1i ∗ Reformit with an

indicator variable for multinationals, Multi. A signi�cant coe�cient of Treat1i ∗ Reformit

would show the reform e�ect for national companies, and a joint signi�cance of Treat1i ∗
Reformit and the three-way interaction Treat1i ∗Refit ∗Multi would show a corresponding

reform e�ect for multinationals.44 The last hypothesis concerning di�erent adjustments of

external and internal debt was tested by employing the external or internal debt-to-asset

ratio instead of total debt as the dependent variable.45

8 Results

Table 4 presents the regression results for the sample divided into treatment and control

groups by Treat1i . Column (1) depicts the outcome of a simple di�erence-in-di�erence

approach as described in equation (8). The constant (not shown) is 0.495 which implies

that the average debt ratio in the control group before the reform is 49.5%. The coe�cient

of Treat1i indicates that potentially harmed companies on average had a 13.3%-points

higher debt ratio before the reform than companies in the control group. The reform

dummy is negative and signi�cant. Therefore, the average debt ratio in the control group

is 1.7%-points lower after the reform compared to the pre-reform value. The negative

coe�cient of the interaction term Treat1i * Reformit indicates that the change of the pre-

to post-reform debt ratio is 1.2%-points lower for the treatment group compared to the

control group. In other words, the treatment group's average debt ratio declined more than

the control group's ratio. However, this di�erence-in-di�erence e�ect is not statistically

signi�cant, which implies that we cannot reject the hypothesis that the development of

the leverage is equal for both groups.

In the second column of Table 4, we added the time-varying control variables and

industry-year-�xed e�ects; the interaction of Treat1i and Reformit is negative and signif-

icant indicating that, after controlling for other factors, the average debt ratio in the

treatment group declines more or increases less by 2.7%-points compared to the control

44Of course, we also included all other necessary interactions with Multi. There is only one additional
interaction left which is not captured by the �xed e�ects, namely Reformit ∗Multi.

45We also estimated all equations using Treat2i instead of Treat1i .

20



T
ab
le
4:

B
as
el
in
e
re
gr
es
si
on
s,
T
re
at

1 i

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

D
ep
en
d
en
t
va
ri
a
b
le

D
/
A
it

D
/
A
it

D
/
A
it

D
/
A
it

E
x.

D
/
A
it

In
.
D
/
A
it

D
/
A
it

E
x.

D
/
A
it

In
.
D
/
A
it

T
re
a
t1 i

0.
13
25
∗∗
∗

0.
13
89
∗∗
∗

(0
.0
00
)

(0
.0
00
)

R
ef
o
rm

it
−
0.
01
68
∗∗
∗

(0
.0
00
)

T
re
a
t1 i
∗
R
ef
o
rm

it
−
0.
01
16

−
0.
02
67
∗∗
∗
−
0
.0
1
4
0∗
∗∗

−
0.
0
2
1
4∗
∗∗

−
0
.0
1
1
2
∗

−
0.
0
1
0
2

−
0.
0
1
7
5
∗∗
∗
−
0
.0
1
3
1∗
∗

−
0
.0
0
4
4

(0
.1
54
)

(0
.0
02
)

(0
.0
0
7
)

(0
.0
0
1
)

(0
.0
7
4
)

(0
.1
4
9
)

(0
.0
0
5
)

(0
.0
4
3
)

(0
.4
6
2
)

R
ef
o
rm

it
∗
M
u
lt
i

−
0.
0
0
4
6

0
.0
0
3
0

−
0.
0
0
7
6∗
∗∗

−
0.
0
0
3
7

0
.0
0
3
0

−
0
.0
0
6
8∗
∗

(0
.1
1
0
)

(0
.2
4
3
)

(0
.0
0
9
)

(0
.2
0
1
)

(0
.2
5
3
)

(0
.0
1
9
)

T
re
a
t1 i
∗
R
ef
it
∗
M
u
lt
i

0.
0
2
0
0∗

−
0.
0
0
6
4

0
.0
2
6
3∗
∗

0.
0
2
3
5∗
∗

−
0
.0
0
9
0

0
.0
3
2
5∗
∗

(0
.0
6
1
)

(0
.5
8
6
)

(0
.0
4
0
)

(0
.0
4
5
)

(0
.4
9
8
)

(0
.0
1
3
)

T
a
n
gi
bi
li
ty
it

0.
21
92
∗∗
∗

0
.0
4
7
4
∗

0.
0
4
5
0∗

0.
0
6
5
1
∗∗

−
0
.0
2
0
1

0
.0
5
1
1∗

0
.0
7
3
3
∗∗
∗
−
0
.0
2
2
3

(0
.0
00
)

(0
.0
7
9
)

(0
.0
9
7
)

(0
.0
1
6
)

(0
.4
6
0
)

(0
.0
6
5
)

(0
.0
0
8
)

(0
.4
0
5
)

P
ro
�
ta
bi
li
ty
it

−
0.
33
05
∗∗
∗
−
0
.2
9
5
9
∗∗
∗
−
0.
2
9
5
9∗
∗∗

−
0.
1
5
7
6
∗∗
∗
−
0
.1
3
8
2∗
∗∗

−
0.
2
9
4
8∗
∗∗

−
0
.1
6
5
8
∗∗
∗
−
0
.1
2
9
0∗
∗∗

(0
.0
00
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

L
o
ss
it

0.
17
83
∗∗
∗

0
.1
4
5
9
∗∗
∗

0.
1
4
6
9∗
∗∗

0.
0
6
6
7
∗∗
∗

0
.0
8
0
2∗
∗∗

0.
1
5
2
3∗
∗∗

0
.0
7
2
1
∗∗
∗

0
.0
8
0
2∗
∗∗

(0
.0
00
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

τ
C t
∗
L
o
ss
it

−
0.
23
84
∗∗
∗
−
0
.3
2
6
7
∗∗
∗
−
0.
3
2
9
7∗
∗∗

−
0.
1
5
5
5
∗∗
∗
−
0
.1
7
4
2∗
∗∗

−
0.
3
4
6
8∗
∗∗

−
0
.1
6
6
4
∗∗
∗
−
0
.1
8
0
3∗
∗∗

(0
.0
00
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

τ
C t
∗
T
a
n
gi
bi
li
ty
i

−
0.
43
72
∗∗
∗
−
0
.1
8
0
9
∗∗
∗
−
0.
1
7
4
9∗
∗∗

−
0.
0
5
0
7

−
0
.1
2
4
3∗

−
0.
1
7
7
6∗
∗∗

−
0
.0
8
4
7

−
0
.0
9
2
9

(0
.0
00
)

(0
.0
0
3
)

(0
.0
0
5
)

(0
.4
2
9
)

(0
.0
6
1
)

(0
.0
0
5
)

(0
.1
9
4
)

(0
.1
5
6
)

L
n
E
m
p
lo
ye
es
it

−
0.
03
42
∗∗
∗

0
.0
0
8
7
∗∗

0.
0
0
8
7∗
∗

0.
0
1
8
5
∗∗
∗
−
0
.0
0
9
8∗
∗∗

0.
0
0
8
9∗
∗

0
.0
1
8
2
∗∗
∗
−
0
.0
0
9
3∗
∗

(0
.0
00
)

(0
.0
2
1
)

(0
.0
2
3
)

(0
.0
0
0
)

(0
.0
0
9
)

(0
.0
2
3
)

(0
.0
0
0
)

(0
.0
1
3
)

Y
ea
r-
in
d
u
st
ry

d
u
m
m
ie
s

−
X

X
X

X
X

X
X

X
C
o
m
p
a
n
y
-�
x
ed

e�
ec
ts

−
−

X
X

X
X

X
X

X
O
b
se
rv
a
ti
o
n
s

5
2
,2
8
7

5
2
,2
8
7

5
2
,2
8
7

5
2
,2
8
7

5
2
,2
8
7

5
2
,2
8
7

5
0
,1
7
7

5
0
,1
7
7

5
0
,1
7
7

C
o
m
p
a
n
ie
s

1
6
,7
2
7

1
6
,7
2
7

1
6
,7
2
7

1
6
,7
2
7

1
6
,7
2
7

1
6
,7
2
7

1
6
,2
0
3

1
6
,2
0
3

1
6
,2
0
3

R
2

0.
01
20

0
.1
92
5

0
.1
2
2
2

0
.1
2
2
4

0
.0
5
7
6

0
.0
3
2
0

0
.1
2
1
3

0
.0
6
2
4

0
.0
3
0
2

F
1

−
−

−
0.
0
3

3
.1
4
∗

2.
2
7

0
.3
6

3
.5
9

5
.8
8
∗∗

T
re
a
t1 i
∗
R
ef
o
rm

it
eq
u
a
ls
o
n
e
if
th
e
o
b
se
rv
a
ti
o
n
is
m
a
d
e
a
ft
er

th
e
in
te
re
st

b
a
rr
ie
r
in
tr
o
d
u
ct
io
n
a
n
d
th
e
�
rm

w
o
u
ld

h
av
e
b
ee
n
p
o
te
n
ti
a
ll
y
tr
ea
te
d
b
y

th
e
n
ew

ru
le
in

th
e
th
re
e
y
ea
rs
b
ef
o
re

th
e
re
fo
rm

,
se
e
E
q
u
at
io
n
(5
)
fo
r
d
et
a
il
s.
F
1
is
th
e
st
a
ti
st
ic
o
f
a
jo
in
t
si
g
n
i�
ca
n
ce

te
st
o
f
T
re
a
t1 i
∗
R
ef
o
rm

it
a
n
d

T
re
a
t1 i
∗R

ef
it
∗M

u
lt
i.
O
th
er

va
ri
a
b
le
s
a
re

d
es
cr
ib
ed

in
T
a
b
le
7
.
R
eg
re
ss
io
n
s
(7
)
to

(9
)
ex
cl
u
d
e
co
m
p
a
n
ie
s
th
a
t
w
er
e
p
o
te
n
ti
a
ll
y
tr
ea
te
d
b
y
th
e
o
ld

ru
le

in
2
0
0
5
,
2
0
0
6
o
r
2
0
0
7
.
O
b
se
rv
a
ti
o
n
s
o
f
G
er
m
a
n
co
rp
o
ra
ti
o
n
s
b
et
w
ee
n
2
0
0
5
a
n
d
2
0
1
0
st
em

fr
o
m

th
e
D
a
fn
e-
d
a
ta
b
a
se
.
S
ta
n
d
a
rd

er
ro
rs
ar
e
cl
u
st
er
ed

a
t

th
e
su
b
si
d
ia
ry

le
v
el
in

re
g
re
ss
io
n
s
(3
)
to

(9
),
p
-v
a
lu
es

a
re

sh
ow

n
in

p
a
re
n
th
es
es
.
∗ ,
∗∗

a
n
d
∗∗
∗
d
en
o
te
s
si
g
n
i�
ca
n
ce

a
t
th
e
1
0
%
-,
5
%
-
a
n
d
1
%
-l
ev
el
.

21



group. Starting from column (3), we further added company-�xed e�ects. The interaction

e�ect remains signi�cant but shows a lower absolute value in column (3).

Columns (4) to (6) of Table 4 illustrate to what extent the e�ect di�ers between types

of �rms and kinds of debt. F1 depicts the value of a joint signi�cance test statistic for

Treat1i ∗Reformit and Treat
1
i ∗Refit ∗Multi. Regression (4) again focuses on total debt. For

national �rms, the average debt ratio of the treatment group decreases more or increases

less by 2.1%-points than the control group's debt ratio. However for multinationals, we

did not observe a signi�cantly di�erent development for the two groups before and after

the reform. Concerning external debt the reform e�ect is negative and signi�cant for both

nationals and multinationals (compare column (5)). This result does not vary signi�cantly

with regard to the multinational status and amounts only to half the value carved out

for total debt. For internal debt, we did not �nd any signi�cant reform e�ect (compare

column (6)).

Regressions (7) to (9) of Table 4 exclude all companies which were potentially harmed

by the old thin-capitalization rule applicable before the reform (Treatoldi = 1). Results

di�er in the following manner. The signi�cance of the reform e�ect concerning external

debt increases for national �rms, but loses signi�cance for multinationals (see column (8)).

In addition, the e�ect on internal debt becomes positive and signi�cant for multinationals

(see column (9)). The outcome of the internal debt ratio analysis stems from the di�erent

development of the treatment and control groups already in the pre-reform periods and

might re�ect a general trend as seen in Figure 2. The signi�cant regression result for the

interaction e�ect should thus not be interpreted as a reform e�ect.

Together with Figure 2, Table 4 indicates a small treatment e�ect of a reduction of

debt ratios by one to two %-points. However, it is not possible to separate an interest

barrier e�ect from other e�ects. The reason is, that in our sample, the treatment group

is more highly indebted than the control group before the reform. This might, together

with the tax rate cut of 10%-points and the corresponding tax shield reduction already

create incentives for these �rms to stronger reduce their debt ratios. In addition, we

observed a possible substitution e�ect between external and internal debt. This might

be partly explained by the abolishment of the discrimination of internal debt by the old

thin-capitalization rule, which enable �rms to increase the internal debt towards a new

economically e�cient level.

The control variables generally show the expected e�ects. The mainly positive and

often signi�cant coe�cient of Tangibilityit re�ects that companies with lots of collateral

have an easier and broader access to loans which allows them to increase their leverage.
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Pro�tabilityit is negatively related to the debt ratio development, i.e., pro�table companies

can more easily reduce their leverage due to their access to internal �nancing via retained

earnings. The positive and signi�cant e�ect of Lossit indicates that companies which

made losses in the past need to raise debt in order to pay their dues and to keep their

businesses running. Overesch and Voeller (2010) use the interactions between Lossit and

τCt and, in addition, τCt and Tangibilityit in order to show that the positive tax e�ect on

the debt-to-asset ratio decreases for �rms with high non-debt tax shields. We found the

same expected negative e�ects on the total, internal and external leverage for τCt * Lossit
and on total debt for τCt * Tangibilityit.

46 The number of employees negatively impacts

internal debt, but positively a�ects the use of external debt. This is plausible because the

�rm size may boost the ability to tap external sources.

Table 5 presents results for the sample divided by Treat2i . This de�nition of treatment

also takes into account the information about the tax-EBITDA. Apart from that, the

speci�cations are identical to Table 4. As most results are similar to those of Table 4,

we concentrate on the di�erences. The interaction e�ect in the di�erence-in-di�erence

regressions without �rm-�xed e�ects in column (1) and (2) is about 3%-points. This

slighty larger e�ect compared to Table 4 can be observed for the other regressions as well.

Treated national �rms decrease their external debt ratio on average 2.4%-points more (or

increase it less) than nationals in the control group (compare column (4)). For multina-

tionals, this e�ect amounts to an additional 2.3%-points. However, this di�erence is not

statistically signi�cant. Figure 4 shows a general declining trend for the external debt

ratios of treated national �rms. The statistically signi�cant result concerning external

debt for nationals in column (4) thus cannot be interpreted as a causal interest barrier

or tax rate e�ect. The development rather indicates that there might be a lower target

debt ratio for those �rms in general. The e�ect on internal debt for multinationals is now

signi�cantly positive (compare column (5)). Results are similar for a subsample without

companies being harmed by the old rule before the reform, as shown in columns (6) to

(8) .

Adjustment of the treatment and control group compositions

The previous analysis reveals that the treatment and control group di�er substantially in

several characteristics. Most importantly, the treatment group exhibits a higher average

pre-reform debt ratio than the control group. Therefore, we cannot separate a possible

46Coe�cients for τCt are not identi�ed, because the variation of this variable is the same for all considered
companies and thus captured by the time-�xed e�ects.
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interest barrier e�ect from other treatment e�ects. In order to isolate the e�ect driving

the results, we adjusted the composition of the two groups. The aim is to �nd two groups

with similar levels of debt in the years prior to the tax reform. If we still �nd a signi�cant

treatment e�ect, it can be traced back to the interest barrier introduction. For that

reason, we conducted the following two approaches.47

For a �rst group adjustment, we excluded all companies with net interest expenses

below zero or above EUR two million in the sample period. By concentrating on �rms

with positive net interest expenses, we sorted out companies that are most likely never

concerned about the interest barrier. The restriction on EUR two million excludes �rms

with very high absolute amounts of debt.48 In the face of the positive correlation of net

interest expenses and the total assets of the companies, this procedure also ensures a more

comparable size of companies in the treatment- and control groups.

As a second group adjustment, we only changed the control group in order to arrive

at a subsample with a debt pattern similar to the treatment group. We only kept the

subgroup of the highest indebted companies of the control group in such a way that the

median value of the average pre-reform debt ratio of the remaining companies equals the

median value of the treatment group.49 Summary statistics and the development of the

mean debt ratio per group of the new samples used in the group adjustment analyses are

available upon request.

Panel A of Table 6 presents results for the analyses of the adjusted groups using Treat1i .

Columns (1) to (3) depict the outcome for the �rst adjustment. Again, we separately

analyzed total, external and internal debt. The sample size is about 45% compared

to the baseline regressions. The summary statistics and graphs of the debt development

indicate more comparable groups: The mean pre-reform debt ratio in the treatment group

is only two %-points higher than in the control group and the treatment group even starts

with a lower value in 2005. For multinationals, however, the comparability is still limited.

In addition, external debt remains higher in the treatment group whereas internal debt is

higher in the control group. The development of the average debt ratios over time before

47We show results using the samples without companies that were potentially harmed by the old thin-
capitalization rule, i.e., without �rms for which Treatoldi = 1. Results for the larger sample including
these companies are qualitatively identical.

48We have chosen the value EUR two million because the distance to the EUR one million net interest
escape clause threshold is the same as from zero. Buslei and Simmler (2012) also restrict their analysis
to companies within a small range of the EUR one million threshold.

49The median value of the average pre-reform debt ratio of the treatment group using Treat1i is 61.8%
when excluding all companies potentially harmed by the old rule. For the group adjustment, we then
used all �rms in the control group which have a higher average pre-reform debt ratio and the same
number of �rms with the next smaller debt ratios.
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Table 6: Group adjustment analysis

Panel A: Using Treat1i

(1) (2) (3) (4) (5) (6)
Dep. var. D/Ait Ex. D/Ait In. D/Ait D/Ait Ex. D/Ait In. D/Ait

Treat1i ∗ Reformit −0.0136 −0.0220∗ 0.0084 −0.0067 −0.0042 −0.0025
(0.126) (0.085) (0.475) (0.309) (0.551) (0.706)

Reformit ∗Multi −0.0012 0.0049 −0.0061 −0.0117∗∗∗ 0.0018 −0.0136∗∗∗
(0.770) (0.272) (0.194) (0.001) (0.603) (0.000)

Treat1i ∗Refit∗Multi 0.0190 0.0051 0.0139 0.0331∗∗∗ −0.0081 0.0412∗∗∗

(0.403) (0.817) (0.539) (0.006) (0.557) (0.002)

Year-ind. dummies X X X X X X
Company-�x. e�. X X X X X X
Observations 23,314 23,314 23,314 30,610 30,610 30,610
Companies 7,902 7,902 7,902 9,085 9,085 9,085
R2 0.1845 0.0918 0.0383 0.1886 0.0878 0.0409
F1 0.07 0.88 1.30 6.57∗∗ 1.06 10.78∗∗∗

Panel B: Using Treat2i

(1) (2) (3) (4) (5) (6)
Dep. var. D/Ait Ex. D/Ait In. D/Ait D/Ait Ex. D/Ait In. D/Ait

Treat2i ∗ Reformit −0.0062 −0.0382 0.0320 0.0006 −0.0198 0.0204
(0.757) (0.216) (0.316) (0.953) (0.153) (0.131)

Reformit ∗Multi −0.0030 0.0025 −0.0054 −0.0191∗∗∗ −0.0054 −0.0137∗∗
(0.488) (0.578) (0.243) (0.000) (0.316) (0.016)

Treat2i ∗Refit∗Multi −0.0024 0.0246 −0.0270 0.0323 0.0114 0.0210
(0.961) (0.628) (0.562) (0.105) (0.643) (0.335)

Year-ind. dummies X X X X X X
Company-�x. e�. X X X X X X
Observations 19,926 19,926 19,926 16,636 16,636 16,636
Companies 6,674 6,674 6,674 5,029 5,029 5,029
R2 0.2118 0.1061 0.0447 0.2527 0.1074 0.0477
F1 0.04 0.11 0.02 3.64∗ 0.17 5.76∗∗

Panel A of the table contains results using Treat1i , Panel B contains results using Treat2i . The full tables
including results for all control variables are available upon request. Treati ∗ Reformit equals one if
the observation is made after the introduction of the interest barrier and the �rm would have been
hypothetically treated by the new rule in the three years before the reform, see Equations (5) and (6)
for details. F1 is the statistic of a joint signi�cance test of Treati ∗Reformit and Treati ∗Refit ∗Multi.
Companies that were potentially treated by the old rule in 2005, 2006 or 2007 are excluded. Regressions
(1) to (3) restrict the sample to companies with net interest expenses between EUR zero and EUR
two million. Regressions (4) to (6) restrict the control group to �rms with the largest debt ratios
before the reform in order to match the median value of debt ratios of the control and the treatment
group. Observations of German corporations between 2005 and 2010 stem from the Dafne-database.
Standard errors are clustered at the subsidiary level, p-values are shown in parentheses. ∗, ∗∗ and ∗∗∗

denotes signi�cance at the 10%-, 5%- and 1%-level.

the reform is comparable for the two groups, especially for nationals and for total debt

and external debt. Regression results indicate only little evidence for a treatment e�ect.

Only national companies signi�cantly adjusted their external leverage in the expected
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way (compare column (2) of Table 6).

Columns (4) to (6) depict results for the analysis of the second group adjustment. The

sample size shrinks to 59% compared to the baseline regressions. The treatment and

control groups are very similar. The average pre-reform debt ratio is less than two %-

points lower in the treatment group and the development of the leverage is also more

or less comparable. However, internal debt ratios are still much higher for the control

group. For the smaller subgroup of multinationals, even this adjustment of the group

separation does not lead to equally leveraged �rms. The regression results in columns (4)

to (6) of Table 6 do not show any signi�cant treatment e�ect. Only the average total

and internal debt ratio of treated multinationals signi�cantly increases compared to non-

treated �rms. Again, these results cannot be attributed to the tax reform, because the

pre-reform developments of this group's internal debt ratios were too di�erent for treated

and non-treated �rms.

Panel B of Table 6 contains the results of the analyses after the group adjustments using

the second treatment de�nition, Treat2i . Again, the new sampling leads to more compa-

rable groups (except for the internal debt ratios). In line with the Treat1i analysis, the

sample of the second group adjustment analysis consists of the most similar treatment and

control groups. However, the better comparability again comes at the expense of vanish-

ing treatment e�ects in the regression analysis. The positive e�ect on the multinationals'

total and internal debt (columns (4) and (6)) cannot be linked to the tax reform because

of the di�erent development of the treatment and control groups in the pre-reform period.

In summary, the group adjustments yield more comparable treatment and control

groups. In the regression analysis, the treatment e�ects almost disappear. This indicates

that the e�ect carved out in the baseline estimations mainly stems from non-interest bar-

rier e�ects such as the tax rate cut or a general wish of highly indebted �rms to reduce

their debt-ratios again. Only in the �rst group adjustment analysis for the sample divided

by Treat1i , the treated national �rms still show a signi�cantly stronger decline in external

debt compared to the control group after the reform. Concerning the hypotheses derived

in section 4, we cannot con�rm H2 and H3 because the analysis does not provide robust

empirical evidence for a pure interest barrier e�ect. If at all, a treatment e�ect can be

found for nationals and external debt. Therefore, we reject H 4.50

50When repeating the analysis using Treat1i for group separation and the smaller sample of the Treat2i
analysis, we found that the di�erences in the results of the Treat2i analysis compared to the Treat1i
analysis are not related to the smaller number of observations, but to the altered treatment group
de�nition.
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9 Conclusion

We analyzed the introduction of a new thin-capitalization rule on the �nancing behavior

of German corporations. Our results indicate a robust reform e�ect only if the treatment

group shows a higher average pre-reform debt ratio than the control group. The e�ect

vanishes if we only compare �rms with similar leverage in the pre-reform period. This

result implies that highly indebted �rms generally try to reduce their debt-ratios to a

lower level or that the simultaneous cut in the corporate income tax rate, which decreases

the tax shield generated by highly debt-�nanced investments, is more e�ective in reducing

a �rm's leverage and avoiding excessive debt-�nancing than the new interest barrier.

Furthermore, we found a potential treatment e�ect especially for national �rms and

for external debt. Multinational companies were not found to react particularly strongly.

Therefore, the goal of the interest barrier to avoid excessive cross-border lending from

low-tax countries by multinational companies does not seem to have been achieved.

Several reasons might explain why our analysis does not provide evidence for a pure

interest barrier e�ect on the �nancing decision. First, the number of a�ected �rms is

low indicating that the interest barrier is harmful only for a few companies. Second, the

a�ected companies might not be able to adjust their leverage or just wait for an increase

of earnings in the future in order to o�set the non-deductible expenses later. Third, many

companies might not be really a�ected because of the increased exemption limit from

EUR one million to EUR three million. Fourth, many �rms might be able to avoid the

application of the interest barrier. For instance, it is possible to include all subsidiaries in

a tax consolidated group which is treated as a single �rm and therefore not captured by

the interest barrier. Apart from that, �rms can split up into smaller subsidiaries in order

to take advantage of the net interest escape clause.51

10 Appendix

10.1 De�nition of Tax-EBITDA

We followed Bach and Buslei (2009a) and Blaufus and Lorenz (2009a) in calculating the

tax-EBITDA.

51Buslei and Simmler (2012) show that part of the �rms a�ected by the interest barrier are increasing
the number of subsidiaries instead of adjusting their leverage after the reform.
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simulated taxable pro�t ("Maÿgeblicher Gewinn") =

net income

following Bach and Buslei (2009a), page 9:

+ taxes on income and earnings

− 95% of earnings from shareholdings

− 95% of earnings from selling substantial shareholdings

− 95% of extraordinary earnings - a�liated companies

− earnings from mergers and restructurings

+ extraordinary expenses - a�liated companies

+ losses from mergers and restructurings

− taxable investment allowance

− earnings from shareholdings based on pro�t-or-loss agreement (parent)

+ expenses from loss adoption based on pro�t-or-loss agreement (parent)

+ pro�ts transferred based on pro�t-or-loss agreement (subsidiary)

− earnings from loss adoption based on pro�t-or-loss agreement (subsidiary)

following Blaufus and Lorenz (2009a), page 324:

+ change in provisions for contingent losses

+ change in provisions for expenses

+ change in adjustment item

+ change in start-up and business-expansion expenses

We only used observations with available data for net income and taxes on income and

earnings. Most of the remaining variables used to calculate the simulated taxable pro�t

have a low coverage in the Dafne-database. We interpret missing values as zero. After

this calculation, the tax-EBITDA was de�ned as follows:

tax-EBITDA := simulated taxable pro�t+DEP + net interest expenses (10)

10.2 De�nition of Relevant Equity for Old Thin-Capitalization

Rule

We calculated the proportional equity capital according to the former Art. 8a KStG,

which was applicable until the new interest barrier was introduced. We used one year

lagged variables from Dafne.
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proportional equity capital =

subscribed equity / equity account / capital shares

− subscribed capital unpaid

− shareholdings

+ capital reserve

+ retained earnings / revenue reserves

+ pro�t-/loss carry-forward

+ net income

Most variables used to calculate the proportional equity capital have a low coverage in

the Dafne-database. We interpret missing values as zero. We do not derive any conclusion

about the potential treatment by the old rule, if the calculated proportional equity capital

is negative.

Table 7: Variable de�nitions

Ait Total assets in thousand EUR.

CFt Cash �ow in period t (CF0 is the amount of investment).

D Total debt.

D/Ait Total liabilities (accounting �gure liabilities) divided by total

assets, measured in %-points (0.01 = one percent).

DEPt Depreciation in period t.

Ex. D/Ait External liabilities (total debt - internal debt) divided by

total assets, measured in %-points (0.01 = one percent).

γ Fraction of interest payments that is deductible from the

corporate tax base.

i Interest rate.

iDt Interest expenses in period t.

In. D/Ait Internal liabilities (liabilities to shareholders, to a�liated en-

terprises and to enterprises in which participations are held)

divided by total assets, measured in %-points (0.01 = one

percent).

λ Internal-to-total-debt ratio.

Ln Employeesit Logarithm of number of employees.

continued on the next page
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Table 7: Variable de�nitions (continued)

Lossit Dummy variable, 1 if the pro�t before taxes was negative in

the year before the observation.

Multi Dummy variable, 1 if the company is classi�ed in the group

of multinational companies, i.e., if the company has at least

one 50% corporate shareholder or subsidiary abroad.

ndi Yearly average pre-reform non-deductible interest expenses

to asset ratio according to a hypothetical application of the

new interest barrier in the three years before the reform.

NDIold, NDInew Non-deductible interest expenses under the old and new rule,

respectively.

Net Interestit Net interest result in thousand EUR (= earnings - expenses).

NPVE , NPVD Net present value of equity- (subscript E) or debt- (subscript

D) �nanced investment.

Pro�tabilityit EBITDA divided by total assets, measured in %-points (0.01

= one percent).

r EBIT as a fraction of total assets.

Reformit Dummy variable, 1 if observation is made in the years

2008 - 2010, zero if observation is made in years 2005 - 2007.

τC Combined corporate tax rate, including the statutory corpo-

rate tax rate, the solidarity surcharge and the local business

tax, measured in %-points (0.01 = one percent).

Tangibilityit Tangible assets divided by total assets, measured in %-points

(0.01 = one percent).

Treat1i Dummy variable, 1 if company would have been potentially

treated by the new interest barrier in the three years before

the reform ignoring the EBITDA status.

Treat2i Dummy variable, 1 if company would have had non-

deductible interest expenses according to the new interest

barrier in the three years before the reform.

Treatoldi Dummy variable, 1 if company is supposed to have had

non-deductible interest expenses according to the old thin-

capitalization rule in at least one year before the reform.

continued on the next page
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Table 7: Variable de�nitions (continued)

Treat2i ndi Equals ndi, if Treat2i equals 1 and zero otherwise.

V Lendings to other parties.

β1, β2, β3, β, δit, δj Parameters to be estimated.

Xit Control variables.

εit Error term.

The general source of the variables is the Dafne-database provided by Bureau van Dijk. Some

variables were built by own computations using the information from Dafne. Variables with names

combining the above variables by ∗ are interactions of the respective variables. The statutory tax
rates are calculated by using information from the IBFD Global Corporate Tax Handbooks and

the Federal Statistical O�ce of Germany.

Figure 4: Average debt ratios per year, Treat2i classi�cation

All companies
Total debt External debt Internal debt

Nationals
Total debt External debt Internal debt

Multinationals
Total debt External debt Internal debt
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