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Why is the Response of Multinationals’ Capital-
Structure Choice to Tax Incentives That Low?
Some Possible Explanations
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This paper evaluates three possible explanations for why empirical studies have found
a quite moderate response of multinationals’ capital structure to tax incentives. Firstly,
by concentrating on debt decisions by operating subsidiaries, previous studies may have
overlooked the importance of holding companies. Secondly, international transfer-
pricing guidelines may reduce the tax incentives for debt financing. And thirdly, debt
as a tax planning tool may be especially used by large multinationals. Whereas | do not
find empirical evidence in favor of the third hypothesis, | do find empirical evidence for
the first and the second hypothesis.
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1. Introduction

Interest deductions are more valuable in countries with high tax rates. There-
fore we should expect multinationals to shift debt to high-tax countries. In
spite of this obvious tax incentive and contrary to anecdotal evidence pro-
vided by tax consultants, empirical studies so far have provided evidence
for a rather low response of multinationals’ capital-structure choice to tax
incentives. For example, the results of Desai, Foley, and Hines (2004) imply
that 10% higher tax rates are associated with 2.8% greater affiliate debt as
a fraction of assets.

There are two possible explanations to close the gap between theoretical
expectations and empirical estimates. One possibility is to show that empiri-
cal studies have overlooked important effects that led to an underestimation
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of the tax effects. Another possibility could be to refine the theory. Some
previously overlooked features of the international tax system may reduce
the incentives for debt financing in high-tax countries.

Turning to the first possibility, prior studies typically investigated the reac-
tion of the leverage of operating subsidiaries to tax incentives only. However,
there are several reasons for multinationals to implement tax-induced debt
finance not (only) at the level of operating subsidiaries, but instead (addition-
ally) at the level of their holdings. Firstly, while a direct ownership structure
allows the parent to inject debt into the subsidiary up to the value of total
assets, debt finance may reach the market value of such subsidiaries by using
holding structures: the parent may endow a holding company with debt just
to acquire the subsidiary from the parent, creating an indirect ownership
structure. Recasting of the ownership structure that goes with an increase
in debt financing is possible, independently of the actual capital require-
ment of the subsidiary. Secondly, implementing debt finance at the level
of operating subsidiaries is limited to situations in which such subsidiaries
need additional outside capital. And thirdly, in the case of mergers & ac-
quisitions, implementing debt finance at the level of holdings is the only
possibility for debt-financing the purchase-price tax efficiently in the country
of residency of the target. Given the empirical importance of mergers & ac-
quisitions for the foundation and enlargement of multinationals (see Desai
and Hines, 2003, and Becker and Fuest, 2010), the latter aspect may be of
high relevance.

I show, using logit regressions, that multinationals make use of holdings as
a tax planning tool for implementing tax-induced debt finance when invest-
ing in Germany. The lower the corporate tax rate at the level of the foreign
multinational’s headquarter is, the greater the incentive for the multina-
tional to shift debt to the high-tax country (Germany) and the more likely
the use of such a tax planning tool is. I also provide empirical evidence
for foreign multinationals’ reorganizing their group structure in Germany
in order to implement additional tax-induced debt finance at the level of
holdings. In addition, descriptive statistics demonstrate the importance of
holdings for the total amount of debt finance implemented in Germany:
In the sample considered here, German subsidiaries of non-German multi-
nationals had liabilities to affiliated enterprises outside Germany totaling
up to 114 billion euros in 2005. Of these, 54 billion euros appear on the
balance sheets of holdings, although holdings represent only 9% of the sub-
sidiaries considered. Thus holdings are widely used in order to implement
debt finance.

Whereas, according to the first explanation, empirical studies underesti-
mate the impact of tax incentives on capital structure planning because they
ignore the specific importance of holdings, the last two explanations are re-
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lated to firm heterogeneity.! Even if the empirically identified response of
multinationals’ capital-structure choice to tax incentives is low on average, it
is consistent with theoretical predictions and anecdotal evidence that a cer-
tain group of firms may exhibit a strong impact of tax incentives on their
capital structure planning, whereas others — given the legal and economic
limitations of tax planning — are not able to adjust their capital structure to
tax incentives. As an important example of such limitations, international
transfer-pricing guidelines may reduce the tax incentives for debt financ-
ing. Thus, under the second possible explanation offered here, the capital-
structure choice of affected subsidiaries should not respond to tax incentives.
I provide tentative empirical evidence that, consistent with this explanation,
the capital-structure choice of subsidiaries active in wholesale or trade (typic-
ally subject to such transfer-pricing schemes) does not react to tax incentives,
whereas it does react for the remaining group of subsidiaries. This argument
is empirically important, since many subsidiaries may be subject to such
transfer-pricing schemes. In the sample considered here, of around 60,000
subsidiary—year observations, subsidiaries active in wholesale and trade ac-
count for around 20,000 subsidiary—year observations.

The third possible explanation evaluated here, also related to firm het-
erogeneity, is the size sensitivity of debt as a tax planning tool. Tax planning
is costly, because specific structures need to be implemented. Such costs
typically depend on the structure to implement, but not on the size of the
investment. Since the maximum possible tax savings increase with the size
of the investment, a simple cost-benefit analysis implies that the incentive
for large multinational groups to do tax planning should be higher. This
argument should apply to the simple form of tax planning at the level of
subsidiaries as well as to the more sophisticated form of tax planning using
holdings. While I do not find empirical evidence in favor of this hypothesis
at the level of operating subsidiaries, I do find empirical evidence for larger
multinationals making more use of holdings as a tax planning tool.

I empirically evaluate these three explanations using the MiDi database
provided by the Deutsche Bundesbank for the German inbound case. Given
the high German corporate tax rate over the sample period 19962006, Ger-
many is an ideal laboratory to investigate the three possible explanations
offered above. Furthermore, the MiDi database offers excellent investiga-
tion possibilities in that it allows one to retrace the group structure of foreign
multinationals in Germany. Still, the importance of the results presented here
is not limited to Germany, since the explanations investigated here apply in
principle also to other countries.

1 Buettner, Overesch, and Wamser (2011) discuss further explanations related to firm het-
erogeneity.
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Several studies have already addressed the effect of host-country taxa-
tion on subsidiaries’ leverage. Recently Desai, Foley, and Hines (2004) have
shown that the leverage increases with the host-country tax rate for the case
of U.S. multinationals, and Huizinga, Laeven, and Nicodeme (2008) have
done so for the case of European multinationals. Mintz and Weichenrieder
(2005), Buettner and Wamser (2009), and Buettner, Overesch, Schreiber, and
Wamser (2008) find similar results for German multinationals. Ruf (2008b)
argues that the increase, documented there, of the leverage with the corpo-
rate tax rate need not necessarily be due to tax planning, but could also be
due to the lack of retained earnings in high-tax countries. Graham (2003)
provides a survey of related literature. Studies addressing explicitly multina-
tionals’ tax planning for implementing tax-induced debt finance are scarce.
Mackie-Mason (1990), studying incremental financing decisions, provides
evidence for firms preferring debt over equity because of taxation. Weichen-
rieder and Mintz (2008) suspect that German multinationals make use of
Swiss or Dutch holdings because of certain tax privileges for interest income.
Investigating the German inbound case, Ramb and Weichenrieder (2005)
can only provide limited evidence that the home tax rate of the foreign ul-
timate parent is important for the internal leverage of German subsidiaries.
Overesch and Wamser (2010), on the contrary, find a significant effect of tax-
rate differentials on the internal leverage of German subsidiaries. However,
all of these studies focus on the leverage of operating firms and ignore the
use of holdings as a tax planning tool. As an exception, Ruf (2008a) points
to the fact that holdings react more strongly to tax incentives, and Weichen-
rieder and Windischbauer (2008) discuss the use of ownership chains for
circumventing the German thin-capitalization rules.

Following this introduction, section 2 develops the main hypotheses. Sec-
tion 3 describes the data, and section 4 presents the empirical results. Sec-
tion 5 concludes.

2. Motivation and Hypotheses

In the case of internal debt financing, following the arguments of Ramb
and Weichenrieder (2005), the tax incentive for a foreign ultimate parent to
grant an interest-bearing loan to a profitable German subsidiary increases
with the German tax rate at which the interest is deductible, on the one
hand, and decreases with increase in the tax rate at which the interest is
taxable in the home country of the ultimate parent, on the other hand. In
the case of external debt financing, following the arguments of Desai, Foley,
and Hines (2004), Huizinga, Laeven, and Nicodeme (2008), and Buettner,
Overesch, Schreiber, and Wamser (2009), multinationals are in principle free
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to choose where to locate their external liabilities within the multinational
group. Given the tax deductibility of interest payments, the incentive to
locate external liabilities in a German subsidiary and not at the ultimate
parent increases with the German tax rate and decreases with increasing tax
rate in the home country of the ultimate parent.?

As a result, the leverage (defined as the sum over external and internal
liabilities divided by the balance-sheet total) of a German subsidiary should
increase with the ultimate parent’s corporate tax rate. However, according to
the trade-off theory of corporate finance (see, e.g., Frank and Goyal, 2009),
nontax costs such as the risk of bankruptcy (see, e.g., Kraus and Litzenberger,
1973) limit the use of tax-induced debt finance. As a result, the observed
financing structure does not necessarily correspond one-to-one to the tax
incentives.

One may argue that multinationals do not necessarily have to pay tax
on interest in the home country of the ultimate parent, since they may
alternatively establish a financing subsidiary in a low-tax country in order to
grantloans. Then the interest is taxable in the low-tax country at alow or even
zero tax rate. However, for most industrialized countries CFC rules prevent
multinationals from using such structures (see Ruf and Weichenrieder, 2009).

Hypothesis 1 The higher the corporate tax rate at the level of the ultimate par-
ent of a multinational group is, the lower the leverage (consisting of external and
internal liabilities) of its German subsidiary.

As a result of the ideas presented above, the leverage of German sub-
sidiaries should decrease with increasing tax rate of the home country of the
ultimate parent. However, this increase of the leverage may not capture all
tax planning activities of multinationals. Consider the simplified structure of
a multinational group investing in Germany in figure 1. Under some easily
fulfilled requirements (a profit transfer agreement between holding and sub-
sidiary companies, and majority participation)?, multinationals can establish
a tax unity including all German subsidiaries. As a result, the taxable income
of all subsidiaries is consolidated at the level of a holding company. There-
fore it does not matter, in principle, in which subsidiary tax-induced debt
finance is implemented. This argument applies to Germany, but also to all
countries offering tax unities or any other form of group taxation, including
the United States, Great Britain, and France.

However, there are several cases where the implementation of tax-induced
debt finance at the level of holdings is the preferred strategy.* Firstly, at the

2 For a detailed discussion of these tax incentives see Mintz and Weichenrieder (2010),
chapter 3.

3 For a discussion see Oestreicher and Koch (2009).
For a discussion of nontax reasons to establish holdings see Jacobs (2007).



128 Martin Ruf
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time subsidiaries are acquired, debt for financing the purchase price may
only be found at the level of their holdings (see Schumacher and Bahns,
2005). Since the loan for financing the purchase price has to be granted
before the subsidiary is acquired, the resulting liability cannot appear in
the balance sheet of the acquired subsidiary, but only in the balance sheet
of the holding acquiring the subsidiary. Given the empirical importance of
mergers & acquisitions for the foundation and enlargement of multinationals
(see Desai and Hines, 2003, and Becker and Fuest, 2010), this aspect is of
high relevance.

Secondly, in the case of existing subsidiaries, implementing additional debt
finance may be difficult. If subsidiaries are sufficiently profitable for financing
additional investments, they only may replace retained earnings by debt
via distributing dividends. This may, however, induce tax (withholding and
dividend taxes) as well as nontax (due to the increased leverage) costs. Using
holdings in combination with tax unities instead, it is possible to implement
additional tax-deductible debt finance without affecting the corporate policy
of the subsidiary. If holding 1 sells the shares in the subsidiary to holding 2 (see
figure 1) and holding 2 uses debt to finance the purchase of the shares”, debt

5 As a legal restriction, interest deductions on internal liabilities following internal share
deals were no longer tax-deductible if the underlying deal took place after 31 December
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finance up to the market value of the sold subsidiary can be implemented
at the level of holding 2. Establishing a tax unity between holding 2 and
the acquired subsidiary allows one to deduct the interest expenses at the
level of holding 2 from the operating profits at the level of the subsidiary.
As a further advantage of this strategy, it is possible to implement debt
finance up to the market value of the subsidiary, whereas at the level of the
subsidiary itself, implementing debt finance is limited to the book value. This
is because holding 2 may debt-finance the whole purchase price paid for the
shares, which should correspond to the market value of the subsidiary. On
the contrary, any implementation of additional debt finance at the level of
the subsidiary is restricted to the historical book values of the assets.® The
maximum achievable level of debt finance then is the market value of the
subsidiary at the level of the holding plus the book value of the subsidiary at
the level of the subsidiary. Using the same arguments as before, the incentive
for multinationals to use such more sophisticated tax planning tools decreases
with increase of the corporate tax rate applicable in the country of residency
of the multinational’s ultimate parent.

Hypothesis 2 The higher the corporate tax rate at the level of the ultimate par-
ent of a multinational group is, the less likely the use of holdings in ownership
chains as a tax planning tool.

Whereas according to the previous hypothesis empirical studies under-
estimated the impact of tax incentives on multinationals’ capital structure
planning, other possible explanations for the discrepancy between theor-
etical predictions and anecdotal evidence on the one hand and empirical
evidence on the other hand are based on firm heterogeneity. Empirical stud-
ies typically rely on data sets representing a huge number of firms. However,
for some subgroups of firms in such large data sets, tax-motivated capital
structure planning may be infeasible due to economic or legal limitations of
tax planning.

Costs are an economic limitation on tax planning. Tax planning is costly,
because it requires well-educated tax advisers as well as restructuring the
multinational group. Whereas the resulting tax savings depend on the size of
the economic activities of the multinational, the corresponding costs for tax
planning are basically fixed. Thus, according to a simple cost-benefit analysis,
the incentive for large multinational groups to do tax planning should be

2001. There were no limitations in place with respect to interest on external liabilities. See
section 8a, para. VI, German Corporate Income Tax Act in the version of 22 December
2003.

6 Providing additional debt to the subsidiary is in principle always possible, but is not a rea-
sonable tax planning strategy, since the financial means provided to the subsidiary will
generate additional taxable earnings netting out the tax savings due to the tax deductibil-
ity of interest.
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higher. This argument should apply to the simple form of tax planning at the
level of subsidiaries as well as to the more sophisticated form of tax planning
using holdings.

Hypothesis 3 The larger the economic activities of multinationals in Germany are,
the more likely they are to do tax planning using debt.

International transfer-pricing guidelines may reduce the tax incentives for
debt financing. The theoretical basis for most transfer-pricing analyses per-
formed in the world’s major economies is the arm’s-length principle, which
stipulates that related parties should transact with each other as if they were
dealing with independent third parties. In practice, however, the application
of the arm’s-length principle is fraught with difficulties, particularly because
of the enormous challenges associated with identifying arm’s-length trans-
actions between independent third parties that might be comparable to the
transactions between two related parties within a multinational enterprise.
As aresult, in many transfer-pricing analyses, practitioners have resorted to
the so-called profit-based methods to apply the arm’s-length principle, due to
the lack of adequate comparable transactional data. Then some type of ratio
analysis is undertaken to prove, albeit indirectly, that the entity in question
has transacted at arm’s length with its related companies.

For example, for one empirically important group of subsidiaries, namely
distributors, this is typically done using the Berry ratio, defined as the ratio of
gross profit to operating expenses, to yield a markup on operating expenses.
In essence, the use of the Berry ratio implicitly assumes that there is a rela-
tionship between the level of operating expenses and the level of gross profits
earned by routine distributors (see Przysuski and Lalapet, 2005). As a result,
the taxable profit of a distributor is determined by applying the Berry ratio
to the operating expenses. Since interest expenses are not considered as op-
erating expenses for distributors, their existence does not affect the resulting
taxable income. This argumentation applies also specifically for Germany.
As stated by the German Federal Tax Court (see Bundesfinanzhof, 2004) for
distributors active in Germany, transfer prices should be based on the resale-
price method. Practically this is done using the Berry ratio as described, e.g.,
by Jacobs (2007), Oestreicher and Duensing (2005), and Isensee (2002).

Alternatively the net profit margin relative to the sales revenue of dis-
tributors may be determined using the transactional net-margin method.
That method operates in a manner similar to the cost-plus and resale-price
methods. The net margin of the taxpayer from the controlled transaction
should ideally be established by reference to the net margin that the same
taxpayer earns in comparable uncontrolled transactions. Where this is not
possible, the net margin that would have been earned in comparable transac-
tions by an independent enterprise may serve as a guide (see OECD, 2001).
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Given the spirit and the purpose of such transfer-pricing schemes, which
intend to determine the relevant transfer prices indirectly through a compa-
rable profit margin, interest expenses typically should not lower this profit
margin, and there is at least a diminished incentive for such distributors to
use debt as a tax planning tool.

The difficulty now is to identify the subsidiaries subject to such transfer-
pricing schemes. Unfortunately, neither the MiDi database nor the other
available databases contain information on this issue. However, as argued
above, such transfer-pricing schemes are frequently applied to distributors
and thus to subsidiaries engaged in wholesale or trade. Comparing sub-
sidiaries active in wholesale or trade with subsidiaries active in other indus-
tries thus offers, in principle, a way to check empirically the validity of the
above-presented arguments. However, being unable to identify distributors
subject to such transfer-pricing schemes explicitly is a clear limitation of the
empirical investigation.

Hypothesis 4 If the taxable income of subsidiaries is based on international trans-
fer-pricing schemes, this may reduce the tax incentives for debt financing. This typ-
ically applies to subsidiaries engaged in wholesale and trade.

3. Descriptive Statistics

This paper uses the MiDi database of the Deutsche Bundesbank to inves-
tigate the effect of taxes on non-German multinationals’ capital-structure
choice with respect to their German subsidiaries. Foreign-owned German
subsidiaries are legally required to report on their operations if they meet
mild size and ownership requirements. For foreign-owned German sub-
sidiaries compulsory reporting applies if total assets exceed the equiva-
lent of 3 million euros. In addition, foreign-owned German subsidiaries are
obliged to report also on their own German subsidiaries if ownership ties
are sufficiently strong (see Lipponer, 2008, for a detailed description of the
MiDi database). Most importantly for my purpose, foreign-owned German
subsidiaries have to report on their liabilities, on their foreign-owned equity,
and on whether they are held via ownership chains. For the purpose of the
current study I exclude FDI in the financial sector, since such FDI serves
special economic purposes, specifically with respect to leverage decisions.
I also exclude investments made in branches or partnerships, since in such
cases other statutory tax rates apply than in the standard case of corpora-
tions as subsidiaries. As a limitation of my analysis, MiDi does not contain
information on the existence of tax unities necessary for the use of holdings
as a tax planning tool as discussed in hypothesis 2.7

7 For a thorough discussion of tax unities see Oestreicher and Koch (2009).
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Table 1

Descriptive Statistics for German Inbound FDI, 1996-2005:
Stock of Fixed and Intangible Assets and Liabilities

Year Holding Assets Liabilities
1996 no 38.07 27.75
yes 0.30 18.58
1997 no 40.90 31.54
yes 0.30 21.33
1998 no 45.95 35.75
yes 0.24 29.57
1999 no 52.15 42.97
yes 0.29 44.31
2000 no 55.67 53.88
yes 0.43 118.61
2001 no 69.79 51.77
yes 0.75 120.62
2002 no 70.95 55.52
yes 0.33 112.50
2003 no 75.40 57.04
yes 0.46 103.71
2004 no 91.96 56.60
yes 0.66 49.60
2005 no 95.56 59.80
yes 0.57 53.79

Note: Aggregated figures in billions of euros. yes (no): subsidiary is (is not) a holding. Assets
are defined as fixed and intangible assets. Liabilities are defined as liabilities to affiliated en-
terprises outside Germany.

Table 1 gives the aggregated stocks of fixed and intangible assets as well
as the aggregated stock of liabilities to affiliated enterprises outside Ger-
many.® The subsidiaries were divided into groups according to whether they
are holdings or not. For example, in 2005 holdings had liabilities to affil-
iated enterprises outside Germany amounting to around 54 billion euros,
whereas the liabilities to affiliated enterprises outside Germany held by or-
dinary subsidiaries amounted to around 60 billion euros. Hence holdings are
responsible for around half of the liabilities to affiliated enterprises outside
Germany, although they only represent 9% of the subsidiaries considered.
These figures suggest that holdings as a tax planning tool indeed may matter.

8 These figures are presented here because other figures — as, e.g., the aggregated stock of
liabilities to external creditors — are unavailable for confidentiality reasons. They may,
however, be available in some cases upon request.
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Table 2

Descriptive Statistics of the Independent Variables
Variable Mean Std.Dev. p5 p95
Leverage 0.600 0.413 0.023 1.056
Tax Rate 0.338 0.062 0.241 0.420
Tangibility 0.195 0.255 0 0.785
In GDP-pc 10.412 0.249 10.172 10.671
In Corruption 2.046 0.210 1.649 2.241
In Lending Rate 1.624 0.409 0.842 2.133
In Size 9.907 1.394 8.168 12.569
pcd 0.559 0.497 0 1
pcd75 0.296 0.456 0 1
use-hld 0.133 0.340 0 1
use-ophld 0.003 0.051 0 0
fumh 0.004 0.066 0 0
fumhff 0.004 0.066 0 0
fumhdiff 0.002 0.042 0 0
Inpllagg 7537 2.400 3367 11.273
In pllsub 7.329 2.303 3.178 10.694

Note: Std.Dev.: standard deviation; p5: 5th percentile; p95: 95th percentile.

The considerable fall in reported liabilities of holdings from 2004 onwards
in table 1 corresponds to a tax-law change in Germany, dated 22 December
2003, introducing section 8a, para. VI, German Corporate Income Tax Act.
Following this tax-law change, interest deductions following internal share
deals as described in section 2 were no longer tax-deductible if the underlying
deal took place after 31 December 2001.

Table 1 provides evidence that although empirical studies in general find
a low variation of multinationals’ capital structure with respect to statutory
tax rates, the level of debt financing used in Germany is huge. The amount of
liabilities to affiliated enterprises outside Germany — not including liabilities
to external creditors — already exceeds the amount of fixed and intangible
assets held by foreign investors in Germany.

Table 2 shows descriptive statistics for the regression variables. I com-
plemented the MiDi database with information on national characteristics
from the World Bank Development Indicators, with the corruption index
of Transparency International, and with tax rate information from Mintz
and Weichenrieder (2010), KPMG, the Institute for Fiscal Studies, and the
Bureau of Tax Policy Research at the University of Michigan.
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4. Empirical Results

Table 3 presents the results of standard leverage regressions. The sample con-
sists of all German subsidiaries of multinationals having a participation of
more than 99%, not being active in the financial sector, and being a corpora-
tion (but not a branch or partnership). All regressions provide for firm fixed
effects and for year dummies, which control for the German macroeconomic
environment. This includes the effect of the German corporate tax rate on
the leverage decision. Specifications (2)—(6) additionally provide for indus-
try dummies.’ The dependent variable Leverage is defined as total liabilities
divided by balance-sheet total. Contrary to hypothesis 1, but consistent with
the results of Ramb and Weichenrieder (2005), the corporate tax rate of
the ultimate parent does not show a significant influence on the leverage at
the 10% level (it does, however, show the expected negative influence at
the 11% level). Also, the other variables controlling for the macroeconomic
conditions in the country of residency of the ultimate parent — namely, the
log of the gross domestic product per capita, the log of the corruption index
provided by Transparency International, and the log of the lending rate — do
not have a significant effect on the leverage. The log of the size of the sub-
sidiary, defined as its balance-sheet total, exhibits a negative influence on the
leverage. This reflects that large firms are typically mature firms having large
amounts of retained earnings, lowering the leverage. Tangibility, defined as
fixed and intangible assets divided by the balance-sheet total, enters posi-
tively. Following the financing literature, higher tangibility of assets should
result in more favorable borrowing conditions and thus in a higher leverage,
because agency costs may be reduced by collateral (Jensen and Meckling,
1976; Buettner, Overesch, Schreiber, and Wamser, 2008).

Specifications (3) and (4) in table 3 investigate hypothesis 4. In specifica-
tion (3) the sample consists only of subsidiaries active in wholesale or trade.
As expected by hypothesis 4, there is no significant negative effect of the
ultimate parent’s corporate tax rate on the leverage for this subsample. In
specification (4) the sample consists of all subsidiaries other than subsidiaries
active in wholesale or trade. Consistent with the prediction of hypothesis 4,
the ultimate parent’s corporate tax rate now shows a negative and signifi-
cant effect on the leverage.'® Since almost one-third (19,369 out of 72,558)
of the subsidiaries are active in wholesale or trade, the use of international
transfer-pricing schemes in order to determine the taxable income for many

9 I use industry dummies and firm fixed effects simultaneously, since some subsidiaries
change their industry classification over time.

10 The 90% confidence interval of the tax-rate coefficient in specification (3) is —0.018 to
0.223, and it is —0.227 to —0.568 in specification (4). The 90% confidence intervals of the
tax-rate coefficients hence do not overlap.
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Table 3
The Effect of Taxes on the Leverage
) ) 3) “) 5) ©)
Tax Rate —0.0354 —0.0500 0.103 —0.142  —0.135*  —0.165*"*
(0.046) (0.047) (0.073) (0.051) (0.067) (0.058)
ped —0.00397
(0.024)
ped x —0.0121
Tax Rate (0.070)
ped75 —0.00805
(0.028)
ped75 x 0.0760
Tax Rate (0.078)
Tangibility 0.0739*** 0.124% 0.0674**  0.0743**  0.0752**
(0.016) (0.036) (0.019) (0.018) (0.018)
In GDP-pc 0.00772 0.0415¢  —0.000746 —0.000624 —0.000723
(0.013) (0.022) (0.016) (0.016) (0.016)
In Corruption —0.00175  —0.0107  0.000587 0.00110 0.001000
(0.0045) (0.0087) (0.0046) (0.0045) (0.0045)
In Lending 0.00373 0.00468 0.00851 0.00844 0.00794
Rate (0.0061) (0.0092) (0.0074) (0.0072) (0.0071)
In Size —0.00366  0.0296**  —0.0137*  —0.0105 —0.0169**
(0.0047) (0.0086) (0.0057) (0.0064) (0.0063)
Year
Dummies v v v v v v
Industry
Dummies v v v v v
Subsidiary
Fixed Effects v v v v v v
Observations 72558 72296 19369 52927 52927 52927
R? 0.75 0.75 0.73 0.76 0.76 0.76

Note: The dependent variable Leverage is defined as total liabilities divided by the balance-sheet total. The
tax rate is the statutory corporate tax rate of the country of residency of the ultimate parent of the con-
sidered German subsidiary. The dummy variable pcd is equal to zero for all subsidiaries that are smaller in
size (size is defined according to the balance-sheet total) than the median, and equal to one otherwise. The
dummy variable pcd75 is equal to zero for all subsidiaries that are smaller in size (size is defined accord-
ing to the balance-sheet total) than the 75th percentile, and equal to one otherwise. Tangibility is defined
as fixed and intangible assets divided by the balance-sheet total. In GDP-pc is defined as the logarithm of
the gross domestic product per capita of the country of residency of the ultimate parent. In Corruption is de-
fined as the logarithm of the Transparency International corruption index of the country of residency of the
ultimate parent. InLending Rate is defined as the logarithm of the lending interest rate in the country of
residency of the ultimate parent. InSize is defined as the logarithm of the balance-sheet total of the Ger-
man subsidiary. All regressions are estimated using OLS and include year dummies, industry dummies, and
subsidiary fixed effects as indicated in the table. Standard errors in parentheses are corrected for clustering
across year—country cells and for heteroscedasticity. Sample consists of German subsidiaries of non-German
multinationals in MiDi for the period from 1996 to 2007 in specifications (1)-(2) and (5)-(6). Sample consists
of German subsidiaries of non-German multinationals in MiDi for the period from 1996 to 2007 active in
trade or wholesale in specification (3). Sample consists of German subsidiaries of non-German multination-
als in MiDi for the period from 1996 to 2007 not active in trade or wholesale in specification (4). * denotes
significance at the 10% level, ** at the 5% level, and *** at the 1% level.
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subsidiaries may explain why it is so difficult to find the expected effects of
corporate tax rates on the capital-structure choice of multinationals. Unfor-
tunately, subsidiaries for which taxable income is determined according to
international transfer-pricing schemes can be distinguished only very roughly,
on the basis of the industry classification of subsidiaries, from subsidiaries for
which it is determined using standard profit-and-loss statements. It may well
be the case that also other subsidiaries are subject to such transfer-pricing
schemes if their activity is determined largely by the needs of their parents.
Since it is not possible to control explicitly for the use of the described in-
ternational transfer-pricing schemes by subsidiaries active in wholesale or
trade, it may happen, as a limitation of my analysis, that other specific char-
acteristics of subsidiaries active in wholesale or trade for which I did not
control in the regressions are responsible for this result.

Specifications (5) and (6) again use the sample consisting of all subsidiaries
other than those active in wholesale or trade, but employ some additional
controls in order to investigate whether, in line with hypothesis 3, large firms
show a stronger reaction to tax incentives. The dummy variable pcd is equal
to zero for all subsidiaries that are smaller (size is defined according to the
balance-sheet total) than the median, and equal to one otherwise. However,
contrary to the predictions of hypothesis 3, the interaction of pcd with the
corporate tax rate has no significant effect on the leverage. This result re-
mains unchanged when using the dummy variable pcd75 in specification (6).
The dummy variable pcd75 is equal to zero for all subsidiaries that are
smaller than the 75th percentile and equal to one otherwise. The sign as well
as the interpretation of all other controls remains unchanged from that of
specifications (1)—(4).

Table 4 presents results of logit regressions in order to test hypothesis 2.
The dependent variable use-hld in specifications (1) and (2) is set equal
to one if a multinational holds its German subsidiaries via one or several
German holdings as described in section 2 and the liabilities of these hold-
ings exceed 10% of their balance-sheet total, and equal to zero otherwise.
use-hld is determined for each foreign immediate parent separately.!! All
regressions provide again for year dummies in order to control for the Ger-
man macroeconomic environment.'? The negative and significant coefficient

11 MiDi does allow one to identify the name (for confidentiality reasons, expressed as
a unique number) of the immediate foreign parent of each German subsidiary, whereas
with respect to the ultimate parent it only allows one to identify the country of residency.
For defining use-hld I rely thus on the name of the immediate foreign parent. It may hap-
pen that an ultimate parent has two or even more immediate foreign parents for holding
its German subsidiaries. In such cases I define two or more use-hld variables for only one
ultimate parent.

12 Since subsidiaries are aggregated by the immediate foreign parent and year in specifica-
tions (1) and (2) and an immediate foreign parent may have subsidiaries active in differ-
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on the corporate tax rate of the ultimate parent in specifications (1) and (2)
shows, consistent with hypothesis 2, that the likelihood of using a debt-
financed holding for entering Germany decreases with increasing corporate
tax rate of the ultimate parent. These results do not change when additional
controls are added in specification (2). The coefficient —2.046 on the tax
rate in specification (2) translates into an elasticity of —0.631. Thus a 10%
increase in the ultimate parent’s tax rate decreases the likelihood of entering
Germany using a holding structure by 6.31%. The log of the gross domestic
product per capita in the country of residency of the ultimate parent does
have a significant positive effect, reflecting that parents resident in more de-
veloped countries tend to use more holding structures. The log of the lending
rate in the country of residency of the ultimate parent also has a positive and
significant effect. If the lending rate in the country of residency of the ulti-
mate parent is high, the ultimate parent prefers — given the comparatively
low lending rates in Germany — to finance its investments in Germany using
a holding structure.

The dependent variable use-hld is set equal to one whenever an immediate
foreign parent organizes its activities using a financial holding in Germany
in specifications (1) and (2). This, however, does not preclude the existence
of an additional subsidiary of an immediate foreign parent, which is not held
via such holdings. Thus, as an additional robustness check, specification (3) in
table 4 reports results under a different definition of the dependent variable,
use-hld-sub. Here I consider each subsidiary separately. Whenever a single
subsidiary is held via a German financial holding, use-hld-sub is set equal to
one, and zero otherwise.'® Thus in specification (3) I consider each subsidiary
independently from other subsidiaries of the same immediate foreign parent.
The results, however, do not change materially. The significant coefficient on
the tax rate translates into a similar elasticity of —0.655, as before.

As a further robustness check, in specification (4) I consider only holdings
that donot have any liabilities on their balance sheet. The dependent variable
use-ophld is set to one if the immediate foreign parent uses a holding without
liabilities on its balance sheet in order to organize its activities in Germany.
In contrast with specifications (1) and (2), in investigating the use of debt-
finance holdings I do not find an effect of the corporate tax rate of the
ultimate parent on using such holdings for entering Germany.

The control Inpllagg is defined as the aggregated sum of fixed and in-
tangible assets over all German subsidiaries of an immediate foreign parent.

ent industries, no industry dummies can be included in specifications (1) and (2). They
can, however, be included in specifications (3)—(8), because these specifications employ
subsidiary data without aggregation.

13 Mintz and Weichenrieder (2010, Table 4.13) provide similar empirical evidence for the
use of country holdings by German multinationals.
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The positive and significant coefficient 0.207 in specification (2) reflects that
a10% increase in an immediate foreign parent’s aggregated fixed and intangi-
ble assets in Germany increases the likelihood of using a holding structure by
8.15%. Thus — consistent with hypothesis 3 — the use of holding as a tax plan-
ning tool is size-sensitive. Given the more or less fixed costs of implementing
a holding structure, the likelihood of the use of this structure increases with
the economic activity of an immediate foreign parent in Germany.

To inquire whether subsidiaries are sold within multinational groups in
order toimplement additional debt finance as argued in section 2, columns (5)
and (6) show additional logit regression results based on subsidiary data
without aggregation. The dependent variable fumh is set equal to one if
a subsidiary — directly or indirectly owned before — is sold to a new hold-
ing within the same multinational group,* and set equal to zero otherwise
(subsidiaries for which the ownership does not change). The significant and
negative coefficient of —5.304 implies that a 10% increase in the ultimate
parent’s corporate tax rate decreases the likelihood for such a restructuring
to occur by about 18.04%. The log of the gross domestic product per capita
and the log of the lending rate in the country of residency of the ultimate
parent do not have a significant effect. Confirming hypothesis 3, the decision
to do such a restructuring is size-sensitive. The coefficient 0.19 on the control
In pl1sub implies that an increase in a subsidiary’s fixed and intangible assets
in Germany increases the likelihood for such a restructuring to occur.

Specifications (7)—(10) in table 4 provide some additional robustness
checks. Whereas the covariates are the same as in specifications (1)—(6),
the dependent variables are different. In specifications (7) and (8) the de-
pendent variable fumhff is set equal to one only if a subsidiary is sold to
a new holding within the same multinational group and this new holding
has some liabilities; it is set equal to zero otherwise. The results as well as
the elasticities with respect to the tax rate remain nearly unchanged from
those with specifications (5) and (6), since most acquiring holdings also have
liabilities.

In specifications (9) and (10) the dependent variable fumhdiff is set equal
to one only if a subsidiary is sold to a new holding within the same multi-
national group and this new holding takes on some additional liabilities
following the restructuring; it is set equal to zero otherwise. In this case the

14 As a result, subsidiaries sold to other multinationals are not part of the investigation,
although also in this case, following such a sale, additional debt finance may be imple-
mented at the level of the acquiring corporation. Unfortunately, this may in some cases
also include sales within multinational groups, since the MiDi database does not allow
one to trace some group structures in the German inbound case. As a sensitivity analy-
sis I redid all regressions including these cases; that did not affect the results significantly.
See also Weichenrieder and Windischbauer (2008) for a discussion of the use of holdings
for entering Germany.
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coefficient —7.841 on the corporate tax rate in specification (10) translates
into a 26.78% increase in the likelihood for such a restructuring to occur
following a 10% increase in the ultimate parent’s corporate tax rate.” The
restructuring again is size-sensitive, as indicated by the coefficient 0.125 on
In pl1sub.

5. Conclusion

Counterintuitively, empirical studies so far have documented a rather low
response of multinationals’ capital-structure choice to tax incentives. This
paper investigates three possible explanations why — given the complexity
of national and international tax law — empirical studies so far could have
identified the effect of tax incentives on the capital-structure choice of multi-
nationals only incompletely.

As afirst explanation, I argue that holdings are an attractive and important
tax planning tool in order to implement tax-induced debt finance. Indeed,
in 2005 holdings had liabilities to affiliated enterprises outside Germany
amounting to around 54 billion euros, whereas the liabilities to affiliated
enterprises outside Germany held by ordinary subsidiaries amounted to
around 60 billion euros. I show empirically, with respect to the German
inbound case, that the use of debt-financed holdings for entering Germany
decreases with increasing corporate tax rate at the level of the ultimate
parent of a multinational group. I show further that subsidiaries are sold
within multinational groups in order to implement additional debt finance.

As a second explanation, I show that subsidiaries active in wholesale or
trade do not adjust their leverage in response to tax incentives. I argue that
this could be due to special international transfer-pricing schemes applying
to such subsidiaries, which reduce the tax incentives for debt financing.

I do not find empirical evidence for the third explanation. The response
of the leverage of operating subsidiaries on tax incentives does not depend
on the size of their activities.

The results of this study are especially important in order to evaluate the
revenue consequences of tax reforms. According to the results presented
here, it is not sufficient to compute changes in the capital-structure choice of
operating firms. It is instead necessary to take changes at the level of holdings

15 The result in specifications (9) and (10) is based on only 93 of such restructurings taking
place from 1996 to 2007. Still, these few restructurings result in 8.7 billion euros of addi-
tional debt finance implemented at the level of the acquiring holdings. I observe a drop
from (on average) 10 such restructurings on a yearly basis down to less than 3 in 2004,
which could be due to the newly introduced section 8a, para. 6, of the German Corpo-
rate Tax Act, as argued in section 3. However, given the few observations in 2004, I can-
not provide evidence based on a regression analysis.
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into account and to consider the determination of taxable income following
international transfer-pricing schemes.

Empirical studies using regression analysis typically evaluate the varia-
tion of multinationals’ capital-structure choice with respect to tax incentives.
Even if, counterintuitively, this variation is low, the second aspect of the
capital-structure puzzle — namely the level of debt finance implemented —
should be kept in mind. Concerning the German inbound case, German sub-
sidiaries of non-German multinationals had liabilities to affiliated enterprises
outside Germany (not taking into account liabilities to external creditors)
totaling up to 114 billion euros in 2005, compared to 97 billion euros invested
in fixed and intangible assets. It is thus well understandable that the German
government tries to limit the amount of tax-effective interest expenses, using
thin-capitalization or interest-stripping rules.

6. Appendix: Definitions of Variables and Data Sources

Leverage is defined as liabilities divided by the balance-sheet total. Source:
Deutsche Bundesbank.

Tax rate is the applicable statutory corporate tax rate in the country of resi-
dency of the ultimate parent, varying over time for the sample period from
1996 to 2007. Sources: Mintz and Weichenrieder (2010), KPMG, Institute
for Fiscal Studies, and the Ross School of Business of the University of
Michigan.

ped is a dummy variable equal to zero for all subsidiaries smaller in size
(size is defined according to the balance-sheet total) than the median, and
equal to one otherwise. Source: Deutsche Bundesbank.

ped75 is a dummy variable equal to zero for all subsidiaries smaller in size
(size is defined according to the balance-sheet total) than the 75th per-
centile, and equal to one otherwise. Source: Deutsche Bundesbank.

Tangibility is defined as fixed and intangible assets divided by the balance-
sheet total. Source: Deutsche Bundesbank.

In Corruption is defined as the logarithm of the Transparency International
corruption index of the country of residency of the ultimate parent. Source:
Transparency International.

In Lending Rate is defined as the logarithm of the lending interest rate in
the country of residency of the ultimate parent. Source: World Bank and
OECD.

In Size is defined as the logarithm of the balance-sheet total of the German
subsidiary. Source: Deutsche Bundesbank.

use-hld is set equal to one if a multinational having subsidiaries in Germany
holds its subsidiaries via one or more holdings and the liabilities of these
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holdings exceed 10% of their balance-sheet total; it is set equal to zero
otherwise. Source: Deutsche Bundesbank.

use-hld-sub is set equal to one whenever a single subsidiary is held via a Ger-
man financial holding; it is set equal to zero otherwise. Source: Deutsche
Bundesbank.

use-ophld is set equal to one if a multinational having subsidiaries in Ger-
many holds its subsidiaries via one or several holdings and this holding
does not have any liabilities (purely operative holding); it is set equal to
zero otherwise. Source: Deutsche Bundesbank.

fumh is set equal to one if the company is a subsidiary and set equal to zero
otherwise. Source: Deutsche Bundesbank.

fumbhff is set equal to one only if a subsidiary is sold to a new holding within
the same multinational group and this new holding has some liabilities; it
is set equal to zero otherwise. Source: Deutsche Bundesbank.

fumhdiff is set equal to one only if a subsidiary is sold to a new holding
within the same multinational group and this new holding takes on some
additional liabilities following the restructuring. Source: Deutsche Bun-
desbank.

In pllagg is defined as the logarithm of the aggregated sum of fixed and
intangible assets over all German subsidiaries of an immediate foreign
parent. Source: Deutsche Bundesbank.

In p11sub is defined as the logarithm of the amount of a German subsidiary’s
fixed and intangible assets. Source: Deutsche Bundesbank.
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