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Abstract
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use of external debt, parental debt and an internal bank. We test the theory model using data on
the universe of German multinationals. The empirical analysis largely supports our model in
that: (i) smaller firms often rely on parental debt financing; (ii) larger multinationals are more
likely to use internal banks; (iii) parental debt and external debt are substitutes and the mix
depends on the relative cost of raising capital through the parent and the affiliates; (iv) both
parental debt and external debt increase when the tax rate increases, all else equal.
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1. Introduction

Affiliates of multinational corporations (MNCs) borrow considerable amounts from both
their parent company and other group affiliates. The choice between using the parent or an
affiliate as a lender has received little attention in the literature. It is well known, however,
that tax savings are an important explanation for internal lending. The tax savings will be
maximized if lending is undertaken by the affiliate facing the lowest tax rate in the group
because the saving depends on the tax rate differential between the borrowing and the lending
affiliate. If the parent lends to its affiliates, the net tax saving is at best the same as if the
affiliates borrowed directly from a local market. Thus, the use of parental debt is hard to
explain unless the parent company is located in a low-tax jurisdiction, or there are non-tax
costs and benefits related to parental debt and affiliate debt.

In this paper, we investigate the tax-efficient use of debt in MNCs with an emphasis on
internal lending and borrowing. We show that 42% of affiliates of German MNCs receive
parental debt, and that the average share of parental debt in total assets is 19% for these
affiliates.! Looking at the group level, the share of MNCs using parental debt is 30%. In
contrast, only 14% lend internally from affiliates such as an internal bank. We set up a
theory model as a guide to get to grips with the mechanisms behind the use of parental debt
and separate lending entities. We, then, explore the predictions of the model using a dataset
that includes information on all German MNCs.

Our theory model allows affiliates of a multinational to be heterogeneous with respect to
productivity, and it embeds all the costs and benefits of debt as described in the previous
corporate finance literature.? It adds to the theory of MNCs’ tax-efficient capital structure
by modeling separately parental debt, non-parental internal debt, and external debt, taking
into account non-tax costs and benefits, as well as modeling the set-up costs of using an
affiliate as a group bank.

The theory model shows that the tax-efficient financing structure for MNCs that face
transaction costs related to both external and parental debt entails the use of both types of
debt. Optimal behavior by the parent is to borrow in the financial market and reroute its
borrowed funds to its affiliates. We also find that affiliate external debt and parental debt

are substitutes, and that the mix between them depends on differences in capital market

!The average parental debt-to-asset ratio in U.S. MNCs for the period 1982 and 1994 was 8%, which is
about 18% of the external debt-to-asset ratio (Desai et al., 2004, Table 1). The average share of parental
debt across all affiliates of German MNCs for the period 1999 to 2012 was also 8%, which equals 21% of
average external borrowing.

2The trade-off theory in finance proposes a balancing of tax debt shields and non-tax costs and benefits
of debt. See, e.g., Kraus and Litzenberger (1973). Recent empirical evidence for the trade-off theory is
provided by van Binsbergen et al. (2010) and Korteweg (2010).



transaction costs.® For given transaction costs, the theory model shows that higher tax rates
increase the use of parental and external debt so that they are complements with respect to
their debt tax shields.

A central implication from the theory model is that parental debt is not only used to
save tax, but also to avoid costs related to capital market imperfections. Thus, policies to
prevent multinationals from using the internal capital market to shift taxable income have
to be carefully designed. Such rules may come at the cost of a less efficient allocation of
financing capital within multinationals that face capital market transaction constraints on
the debt level of their affiliates.

Another theoretical result is that MNCs whose parent faces a relatively high corporate
tax rate are most likely to set up an internal bank. If there are scale economies in internal
banks, large multinationals are more likely than small multinationals to use an internal bank.

We explore the theoretical results using a unique micro-level dataset provided by Deutsche
Bundesbank. In contrast to most other firm-level datasets, the Bundesbank data report
information on almost all German MNCs and their foreign affiliates. Furthermore, it contains
information on external debt, as well as on internal debt from both parent companies and
other affiliates within the group. Our main sample consists of 195,516 observations over a
time span of 14 years (1999-2012). These observations relate to 4,699 MNCs, and 32,748
foreign affiliates located in 129 host countries.

The empirical analysis confirms the main predictions from our theory. Although host
country taxes are not clearly correlated with different types of debt financing, we see a
relatively clear pattern when tax incentives arising at the firm level, such as the minimum
tax within an MNC, are considered. This is strikingly illustrated by the 65 German MNCs
that have operated on the Cayman Islands where the tax on corporate income is equal to
zero. At a global level, these 65 MNCs hold 5,570 affiliates that are located in 140 countries.
The internal-debt-to-asset ratio of the latter affiliates is 17%, on average. This is more than
6 percentage points higher than the grand sample mean.

The most important findings of our regression analysis, which conditions on affiliate-
specific heterogeneity and exploits changes in taxes over time for identification, suggest the
following: First, we find that a 1 percentage point higher statutory tax rate in the host
country of an affiliate leads approximately to a 0.14 percentage point higher parental debt
ratio. In a second set of tests, we show that this result is weakened if the parent is credit

constrained. In this case, the tax sensitivity of parental debt in the affiliates is reduced,

31f, for example, the headquarters cannot credibly commit to bail out its affiliates, parental debt can serve
as a commitment device (see Gertner et al. 1994; Chowdhry and Nanda 1994). Inefficiencies in local credit
markets, typically in developing countries, may also be a real constraint for external debt at the affiliate
level (see Desai et al, 2004).



while the one of external debt increases. This is in line with our theory that parental and
external debt are substitutes.

Second, parental debt is mainly used by smaller MNCs, and in the absence of an internal
lending entity. Third, the size of the MNC is a key determinant of whether a firm operates
an internal bank for the purpose of lending to high-tax affiliates.*

We provide a large number of additional checks, which largely confirm basic mechanisms
of our theory model. These tests show, for example, that the tax-response function of
parental debt becomes flatter if affiliates carry forward losses, and hence benefit less from
interest deductions. The results also prove robust to variations in how we measure the tax
incentives, where alternative measures adjust for possible implications of German CFC rules,
endogeneity issues, and preferential tax treatment of some countries.

The remainder of this paper is organized as follows: Section 2 presents related literature.
Section 3 outlines the model. Section 4 suggests an empirical estimation approach. Section 5
presents the data, definitions and descriptive statistics. Section 6 summarizes basic results.
Section 7 is central to our understanding of internal capital market mechanisms. Section 8

discusses different issues in measuring tax incentives. Section 9 concludes.

2. Related literature

There is a growing literature on how MNCs use debt financing to save taxes.> A major
difference between domestic firms and MNCs is that the latter can use both external and
internal debt to shift profits across jurisdictions.

The use of internal debt was first studied empirically by Collins and Shackelford (1997)
and then both theoretically and empirically by Mintz and Smart (2004). The study by
Mintz and Smart (2004) shows that MNCs should structure their internal lending activities
such that borrowing occurs in high-tax jurisdictions and all internal debt is provided by
the entity facing the lowest tax within the group. This implies, of course, that all interest
income is declared at the low-tax jurisdiction. Hence, the firm maximizes the value of the
tax-deductible interest and minimizes the tax paid on interest income within the group. They
exploit data on Canadian provinces and provide evidence for their theoretical predictions.
In line with Mintz and Smart (2004), Egger et al. (2010) find that foreign-owned firms, on

average, exhibit a significantly higher debt ratio than their domestically owned counterparts

4This finding also corroborates earlier studies on tax avoidance in general. For example, Rego (2003)
shows that larger MNCs report lower effective tax rates due to tax avoidance strategies and Dyreng et al.
(2008, p. 79) suggest that there are economies of scale to tax avoidance.

°See, e.g., Desai et al. (2004), Buettner et al. (2009), Mintz and Weichenrieder (2010), Park et al. (2013),
and Buettner and Wamser (2013). A meta survey is provided by Feld et al. (2013).



in the host country, and that the debt-to-asset ratios of affiliates of MNCs are more tax-
sensitive than the ones of domestic firms. Unlike our data, the data used by Egger et al.
(2010) do not include information on internal debt at the firm level.

Egger et al. (2014) argue more generally that internal capital markets are established
for reasons which can be broadly grouped into two categories: (i) profit shifting via debt
shifting and tax savings; (ii) frictions in economic fundamentals with consequences for effi-
cient resource allocation. Their model suggests that differences in economic fundamentals —
such as weak institutional quality, underdeveloped financial markets, or high productivity —
produce different levels of excess returns at host locations. Internal debt should be allocated
to those entities where this excess return is highest.

Huizinga et al. (2008) study how differences in national tax systems affect the use of
external debt and introduce the concept of external debt shifting. They assume that the
parent firm provides explicit and implicit credit guarantees for the debt of all of its affiliates,
and that a higher total debt-to-asset ratio for the group increases the risk of bankruptcy.
This leads them to predict that MNCs will balance external debt across affiliates by taking
into account the tax rate in all the countries where they are present. They test their model
on firm data from 32 European countries in the Amadeus database covering the years 1994 to
2003. Their empirical investigation shows that tax changes do indeed lead to a re-balancing
of debt. Following up on Huizinga et al. (2008), Sorbe et al. (2017) find evidence that
external debt shifting increases total debt within the whole MNC. Like Egger et al. (2010),
Huizinga et al. (2008) only have data on total debt and cannot empirically distinguish
between mechanisms related to external and internal debt.

In contrast to the studies above, Mgen et al. (2011) study the use of both internal
and external debt. They show that both types of debt are of equal importance in MNCs’
tax planning activities and that previous studies neglecting one type of debt suffer from an
omitted variable bias when analyzing total debt.

The use of parental debt has not received much attention in the literature, and the
relationship between internal lending within the group and parental debt is a neglected
issue. Chowdhry and Nanda (1994) predict that parental debt is a good commitment device
that reduces bankruptcy risk in affiliates. Gertner et al. (1994) argue that parental debt can
be used as a residual control right to decrease borrowing and agency costs of external debt.

In an empirical study, Desai et al. (2004) show that US multinationals replace external
debt by internal debt coming from the parent. Their interpretation is that parental debt
is used to overcome capital market imperfections and weak institutional settings (typically
in developing countries). Aggarwal and Kyaw (2008) confirm the findings in Desai et al.

(2004) using more recent data. Neither of these papers are able to explain the substantial



use of parental debt in developed countries. Desai et al. (2004) also find that parental debt
reacts to tax incentives and is used to save taxes. Their data does not provide information on
internal borrowing from other affiliates, however, so it remains unclear whether parental debt
is used to substitute for internal debt from an internal bank, or replaces affiliates’ external
borrowing from the capital market.

Dewaelheyns and van Hulle (2010) use Belgian data and focus on groups that have all their
affiliates within Belgium. Despite the fact that there is no tax incentive for using internal
debt in this case, affiliates are still financed by internal debt from the parent. Dewaelheyns
and van Hulle (2010) argue that internal debt is used to minimize borrowing costs and that
parental debt is rerouted external debt. Their study indicates that parental debt replaces
external debt at least in purely domestic groups.

None of the papers above explain how the use of parental debt fits into a tax-efficient
financial structure of a multinational. Nor do these papers explain why a high-taxed firm
should be willing to incur additional tax payments by using parental debt as a debt-shifting
device, instead of locating all internal lending in a separate internal bank in a low-tax

jurisdiction.

3. The model

A multinational company has its parent domiciled in country p, and has fully-owned affiliates
in 2 =1,...,n countries. We assume that the MNC operates one affiliate per country, which
allows us to use index ¢ for affiliates and host countries. Without loss of generality, we
assume that the parent is a pure holding company and that all affiliates are directly owned
by the parent, i.e., there are no ownership chains.

The parent company owns technology 6 € [0, 0] that increases the productivity of capital
at each affiliate. Each affiliate has fixed assets K, which are used to produce a homogenous
good with production function y; = f(0K;), fx > 0 and fxx < 0. We assume that the
production function is not too concave, so that a higher productivity parameter 6 of the
MNC implies higher optimal investment K;(f) in all its affiliates, i.e., 8‘%9(9) > 0, Vi.5 Our
assumption here is in line with recent empirical evidence from the trade literature, which

shows that more productive firms are more likely to become MNCs and greater in size than
less productive firms.”
In line with the literature, we assume that rental costs of capital are exogenous (small

country assumption) and equal to r. Capital K;(f) in each affiliate is financed by equity

6See Appendix 1 for a proof. To focus on the capital structure choice, we neglect the optimal investment
decision in the main model.
"See, e.g., Tomiura (2007) and Syverson (2011), particularly p. 335.



E;, external (third party) debt DF  debt from the parent (parental debt) DY, and debt
D! borrowed from related affiliates (internal debt). The balance sheet of affiliate i is then
Ki(f) = Ei + Df + D{ + D], whereas the balance sheet of the parent p is Y., E; =
E,+ D} + D].

Using external, internal, and parental debt entails different types of costs and benefits.
Internal debt has many of the same properties as equity, but it is tax-deductible.® In line
with the literature, we assume that the cost of internal debt is additively separable from the
costs of other types of debt, and that the different cost functions of debt are convex in the
debt-to-asset ratios, but proportional to capital employed.?

Internal debt financing from an internal bank is associated with costs related to tax-
engineering expenses (for example, lawyers and accountants) incurred to avoid thin-capitalization
rules and /or controlled-foreign-company (CFC) rules (see, e.g., Mintz and Smart, 2004; Fuest

and Hemmelgarn, 2005). We express the cost function of internal debt as

Cl(bh) = g SN2 K(0), if b >0, and CI(b/)=0, if b <0, (1)
where b = Kll_)é) represents the internal debt-to-asset ratio in affiliate ¢, and 7 is a positive

constant. Notice that setting up one of the affiliates as an internal bank is costly. We capture
this by adding a fixed set-up cost Cg > 0 at the level of the parent.

In contrast to internal debt, external debt is assumed to be beneficial in reducing in-
formational asymmetries between managers and shareholders and in enforcing discipline on
overspending managers (see Jensen and Meckling, 1976; Jensen, 1986). However, too much
external debt may induce managers to behave too risk-averse by refraining from profitable
investments or create debt-overhang problems (Myers, 1977). As pointed out by Kraus and
Litzenberger (1973), the tax preferences given to debt over equity may lead to excessive
borrowing and higher risk of bankruptcy.!°

With respect to parental debt, we should note that if the sole purpose of intra group
lending is to save tax, the debt tax shield would be maximized if all internal lending was
undertaken by the affiliate facing the lowest tax rate in the group rather than the parent
(Mintz and Smart, 2004). This is so because the tax saving depends on the tax rate difference

between the borrowing and the lending affiliate. If parental debt is financed by equity at the

8See Gertner et al. (1994) for a discussion on internal debt and how it relates to external debt and equity.
Chowdhry and Coval (1998, pp. 87f) and Stonehill and Stitzel (1969) argue that internal debt should be
seen as tax-favored equity.

9See, e.g., Fuest and Hemmelgarn (2005), and Huizinga et al. (2008), for similar assumptions.

10The ‘trade-off’ theory of capital structures balances bankruptcy costs with returns from the tax shield.
See, for instance, Graham (2000), who estimates a tax shield value (before personal taxes) close to 10% of
the value of the firm.



parent level, the debt tax shield is always inferior to the debt tax shield of a lending affiliate
because the parent cannot deduct interest expenses on equity. This means that parental
debt must be financed by external debt that is rerouted to its affiliates. An efficient capital
market would realize this so the structure of the cost function for parental debt will mimic
that of external debt.!

Summarizing our discussion, there is an optimal total external debt-to-asset ratio in each
affiliate in absence of taxation, defined as b*. Affiliate-specific costs of debt depend on the
deviation from the non-tax related ‘optimal’ debt-to-asset ratio (b*). It is important to note
that total external debt includes parental debt as it shares many common features with
external debt (raised in the local, host market). Of course, parental debt is provided within
the MNC by the parent. We add cost terms for the affiliates that reflect costly access to

the external capital market, either via external or parental debt. Denoting the external and

P
parental debt-to-asset ratios in affiliate i by b¥ = DP_ and bP = =i respectively, the cost

) = K(0)
function for parental and external debt (i.e., total external debt) is
5

- )
CEOEN) = |5 (0 40 =0+ 0P+ 00 - K0, 2)

where b = <1 + u(ggi%p)> b* is the adjusted optimal debt-to-asset ratio in absence of taxation,
[ is a positive constant on the costs of deviating from this debt-to-asset ratio, and dg and
0p are cost parameters for the access to the capital market via external and parental debt,
respectively.

Following Huizinga et al. (2008), we assume that the parent firm is willing to bail out any
affiliate facing bankruptcy. Different from Huizinga et al. (2008), we incorporate parental
and non-parental internal debt in the analysis. Let C'y be the overall bankruptcy cost at the
parent level. It depends on the firm-wide debt-to-asset ratio defined as by = %. As
in Huizinga et al. (2008, p. 94), we assume that the overall bankruptcy costs are a convex
function of the firm-wide debt-to-asset ratio and proportional to the MNC’s overall assets.

The overall bankruptcy cost is specified at the holding (parent) level as

Cp = % B ZKZ-(H) (3)

1n contrast to parental debt, internal debt constitutes ‘tax-preferred equity’ and is mostly granted by
small special-purpose entities that are established for tax reasons, unable to provide much monitoring. Prime
examples are the financial coordination centers of the Norwegian MNCs Statkraft and Statoil that are located
in Belgium. In 2012, these entities lent 61 billion NOK (USD 11.0 billion) and 85 billion NOK (USD 15.3
billion), respectively, to other related affiliates within their MNCs, but they had only six and 20, respectively,
employees on their payrolls (Bjgrnestad, 2012).



where ~ is a positive constant.

True and taxable profit in affiliate 7, 7¢ and 7}, respectively, are defined as
i = f(OK(0)) — - Ki(0) = CP (07, 07) = CU(b), 7 = f(OKi(0)) —r- (Df + D + D),
where the rental costs of equity are not tax-deductible as is the case in most real-world
tax systems. We also assume that costs C¥ and C! related to both types of debt are not
tax-deductible. This assumption is necessary to derive well-defined structural equations for
the empirical analysis.!?

We let V:E and V.,V be the values of an affiliate with and without debt financing in
country i, and define ¢; as the statutory corporate tax rate in country i. Affiliate i’s profit

after corporate taxation in country i is then

o= T =t (4)
—_———
=vi
= (1—t;) f(OK:(0)) — - Ki(0) +t; - v (Df + D + Dj) — C* (b7, 0;7) — C(b7),
v

7

where it is seen from (4) that affiliate-specific debt costs, C¥(b¥, bF)+C*(b!), reduce potential
dividend payouts.

In a static one-period model such as this, the value of an MNC (VL) and the MNC’s after
tax profit (IL,) are identical and can be calculated by summing up profits across all affiliates.
Repatriated dividends 7; can, in principle, be subject to a non-resident withholding tax, a
parent tax rate on repatriated dividends (possibly adjusted for various credit schemes), and
the corporate tax rate t;. However, in the empirical section, we focus mainly on countries
that apply the exemption method and withholding taxes do often not matter (e.g., among
countries of the European Union). We assume that it is costly to set up an internal bank
and that the parent incurs costs Cg > 0. In reality, these costs may be specific to a country,
but for simplicity we shall not index them. We discuss the implication of country-specific
set-up costs in the empirical section.

The value of the consolidated MNC is

R SITRETNCHES S Te R

where 1; is an indicator function that equals one if there is an internal bank and zero

otherwise. The MNC will set up an internal bank and incur costs Cp if the net tax savings

12The assumption is in line with the literature (see, e.g., Huizinga et al., 2008).



of the internal bank covers the fixed set-up costs plus the opportunity cost of not lending

from the parent. The condition for an internal bank is:

> [(ti=m)rDf = C'(6))] = Cu+ > [(ti = t,)rD] = C'(b])], (6)

7 1=p

where 7 represents the tax rate on interest income received by the internal bank (the lending
entity within the firm).

Taking into account that the overall sum of lending and borrowing from related companies
must be equal to zero (3,7 - D! = 0) and that the participation constraint for setting up

an internal bank, equation (6), must hold, the maximization problem can be stated as'?

max 10, = 3 {(U=t)- JOK(6) ~ - Ki(6) + t:-r- (D + D] + D))

5E 6p

- {g ) =0 ) 2 )| Ko

_ 2 () Ki(6) } b2 ZK )= 1;-Cp

st. » r-D/=0, D/ >0, (A1)
- Z |:(tz —7)rb; — g ‘ [bﬂﬂ Ki(0) + Cp

+Z [t = tyyrel = 2 [o1]] Ki0) <0, (A)

where we used equations (1) to (4) in equation (5).

The resulting first-order conditions are

Df:tior—p- (bF +b] —b") =65 - b —v-bp =0, (7)
Df:iti-r—p- (bF +b —b*) —0p- b —~-by =0, (8)
DZ-I:{ti-r—n-bi[—Al-r—)\g-[(tp—T)r]}szo, and 9)
PC (10)
- ol =] K T Lo an? K _
Ao { Ei:{(tl b — (bl)]KZ(H)JrCBJr;[(tZ )] — (bl)}m(e)} ,

13Tt can be shown that maximizing profits of the MNC after global corporate taxation, and maximizing
the net pay-off on equity investment after opportunity costs and personal (income) taxes, i.e., approaching
the problem from a shareholder’s point of view, yield identical results, given some weak assumptions.

10



where )y is the Lagrangian multiplier associated with the internal lending constraint .7 -
D! =0 and ), is the Lagrangian multiplier associated with the internal bank condition (6).

Examining the slackness condition (10), we see that the Lagrange multiplier is positive,
Ay > 0, whenever the condition for setting up the internal bank (6) is binding. In this
case, it is not tax-efficient to set up an internal bank because costs are too high. Formally,
DI'=0Vi#p,and 1; = 0. A binding internal bank constraint and Ay > 0 imply that there
is no internal debt in affiliates where ¢; < t,, see equation (9).

From the internal bank constraint follows that a minimum productivity 9, and a minimum
size of the MNC (in terms of capital installed), are necessary in order to find it profitable to

set up an internal bank. The break-even condition is:

3 [(ti — )bl — g : (b;-’)z] K, (9) — Cp + ip [(ti — )bl — g : (bf)?] K(0). (1)

i

The equation shows that the net marginal benefit of profit shifting by internal debt (left hand
side) should at least equal its opportunity costs (right hand side). The condition implies that
only productive (6 > §) MNCs that have substantial fixed assets >, Ki(0), and a sufficiently

high tax rate ¢, in the parent country, will establish internal banks.*

3.1.  The case of an internal bank

If there is an internal bank, Ay = 0, the multiplier Ay = 7 > 0 gives the shadow price of

shifted interest expenses. The first-order condition (9) simplifies to
(ti= M) -r—n-b =0, (12)

and in optimum we have \; = 7 = min;¢;. Hence, the value of the debt tax shield is
maximized by letting the affiliate with the lowest effective tax rate be the internal bank (see
Mintz and Smart, 2004). To simplify the analysis to follow, we denote the affiliates facing
the lowest tax rate by 1, i.e., min; t; = ¢;. Thus, the profitability of an internal bank is given
by the net tax advantage (t; — ¢1). In the empirical part of the paper, we shall refer to (¢;)

as the minimum tax.™

14Small MNCs with few fixed assets use too little internal debt to cover the costs of operating an internal
bank. MNCs with a very low parent tax rate save too little taxes by using an internal bank compared to
using parental debt.

15With affiliate-specific set-up costs (as opposed to the affiliate-independent costs in our model), the
affiliate with the lowest effective tax rate may not be chosen as the place for the internal bank. Countries
like Belgium, Luxembourg and the Netherlands are prime locations for internal banks (see, e.g., Ruf and
Weichenrieder, 2012, Table 4). These countries have institutions which lower the costs of setting up and
running an internal bank.

11



Examining the condition for internal debt in equation (9), we derive the optimal debt-

to-asset ratio for internal debt b! in the presence of an internal bank as

o =L

7

(ti—)\l):%-(ti—tl)>O,Vz’>1. (13)

Equations (11) and (13) show that it is profit maximizing to use internal debt in all affiliates
(except for the internal bank) as long as the MNC is large enough.

It also follows from equation (13) that the internal debt-to-asset ratio in the internal
bank (b{) is always zero, since it is not optimal for this affiliate to hold internal debt. The

amount of lending (L;) by the internal bank is given by

Li=Y D (14)
i>1
In order to derive optimal external and parental debt-to-asset ratios, we subtract FOC
(8) from FOC (7) to establish the relationship

From equation (15), it follows that both parental and external debt are used to fund
any affiliate 7. As long as there are transaction costs for both types of debt, external and
parental debt will be used according to the ratio of their transaction costs. Hence, external
and parental debt are substitutes with respect to capital market conditions. In some cases,
affiliates of multinationals may face close to zero transaction costs in the financial market.
Such multinationals would not use parental debt.

By rearranging the first-order conditions (7) and (8), making use of equation (15), we

obtain the optimal external debt-to-asset ratio as'®

bF = Bo+ Pt + o § p;(ti —t;), (16)
J#i
— d 7 . _ ép-r
where fy = (H+7)(§ETE§P);-5)E5P() 20; fr= (H+’Y)(5Ei51>)+5E5P 2 0, and K,00)
_ +op)r _ j
B> = Grsrrsesrllumonsoriogr] = 0 and where we have denoted p; = 757 as the

share of real capital employed in affiliate j as share of total real capital in the MNC.

When we insert equation (16) into equation (15), the optimal parental debt-to-asset ratio

16Details of the derivation are given in Appendix 2.
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follows as
bfzg—E-bZE:g—E~(50+B1-ti+ﬁ2-2pj(ti—tj)>. (17)
F F i#i

As seen from the equations above, external and parental debt are complements with
respect to a change in the optimal debt-to-asset ratio in absence of taxation, b*, and changes
in tax shields. Both the external debt-to-asset ratio (16) and the parental debt-to-asset
ratio (17) contain the standard tax shield mechanism as well as the external debt shifting
mechanism. The standard tax shield mechanism is represented by the respective second term
on the RHS of equations (16) and (17) and can be used by domestic firms as well. The higher
the corporate tax rate in country 7, the larger is the external debt tax shield and, all else
equal, the higher are b¥ and bf.

The external debt shifting mechanism is given by the respective third terms, the weighted
tax difference. For a given level of overall bankruptcy costs Cf, there is an incentive to
allocate most of the externally funded debt to affiliates that produce the highest absolute
tax savings (i.e., have the largest tax differentials).

In the absence of taxation, (¢; = t; = 0) and overall bankruptcy costs (y = 0), the
optimal debt-to-asset ratios are b = 52’3:’;) and bY = 55EE+b;p’ and bf + bF = b*.

Collecting the results above, the total debt-to-asset ratio b; = bF + b + b} of affiliate i

can be written as

b}
b = <1 + i) (ﬂo + 51(-)15,- + B - ;pj(ti - tj)) + B3 (ti — t1), (18)
; i#i . (i)

v~

(i7)

where (3 = %

From equation (18), it follows that the total debt-to-asset ratio increases in: (i) the
domestic tax rate t; due to the standard tax shield effect; (ii) the capital-weighted tax-
differential to all affiliates 3, p;(t; —¢;) due to the overall bankruptcy costs; and (iii) the

tax-differential (¢; — ¢1) due to the use of internal bank lending.

3.2.  Multinationals without an internal bank

Small MNCs or MNCs with the parent company located in a low-tax jurisdiction (very low
tax rate t,) will not find it profitable to set up an internal bank, see equation (11). Their
strategy is to use the parent company as the internal bank. In this case, parental debt has a
dual role. It reroutes external debt (DY) to its affiliates, but it also uses parental debt D!

to replace equity in affiliate 7. In the absence of an internal bank, Ay = 1, while \y =7 =¢,,.
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It then follows from the first-order condition (9) that
(ti—t,)-r—n-bIT=0 Vi>p and DI'=0 Vi<p. (19)

Consequently, a ‘parental-internal’ debt-to-asset ratio b7! = DF!/K;(0) is optimal in all
affiliates that have a higher tax rate than the parent company, so that the ‘parental-internal’
debt tax shield becomes t; —t, > 0. Thus, in MNCs with a productivity 6 < 6, the optimal

total debt-to-asset ratio in an affiliate i is

)
b, = (1 + i) (ﬁo + Byt + Pa - ;Pj(ti - tj)) +1pr- Bs- (ti —tp), (20)
=bP!

where 1p; is an indicator function with 1p; = 0 if t; < ,,.

4. Empirical analysis

The empirical part of this paper is concerned with estimating the tax determinants of debt
financing using equations (13)-(18) as the points of departure. Our data allows us to distin-
guish between three different types of debt: (i) External debt b%, (ii) Parental debt b%, i.e.,
internal debt provided by the parent firm, and (iii) Internal debt provided by other entities
within an MNC, b},. Total debt is b}, = b5 + b}, + bl,. We are interested in estimating the
effects of explanatory variables denoted by x;; on b% with d € {E, P, I}. The vector x;; in-
cludes tax measures, additional affiliate- and country-specific variables, as well as aggregate
time effects. Details regarding the control variables are given in Section 5.

The debt variables b% are defined as ratios which are bounded between 0 and 1. The
bounded nature of the debt ratio is best addressed using the empirical approach of Papke
and Wooldridge (2008). The conditional expectation of b% is

E(b|xi, ¢) = ®(xuB +¢;), t=1,..,T, (21)

where an unobserved fixed effect ¢; for affiliate ¢ enters additively in a standard normal cdf
denoted as ®. In such a model, partial effects depend on the levels of covariates and on the
unobserved effect ¢;. Dropping the affiliate index ¢, we are interested in the partial effect of

a continuous variable zy on E(.)

OE(bd|x, c)
Oz,

= Bro(xB + ¢), (22)
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where ¢ denotes the probability density function of the standard normal. Another quantity

we are interested in is the effect of a discrete change of an explanatory variable from xﬁo’ to

xgl), which can be computed as

dxYB+c)— "B +¢). (23)

Our model may produce partial effects for different values of x;. When presenting the
empirical results below, we will usually provide estimates where we average the partial effects
across the distribution of explanatory variables and across the distribution of ¢, to obtain
average partial effects (APEs).

In order for the coefficients 3 and the APEs to be identified, we need to assume strict

exogeneity of x;;, conditional on ¢;:
E(bllx;, ;) = B(b|xie,ci), t=1,...,T. (24)

This assumption is common to fixed effects panel models. Note that x; = (x;1, ..., Xi1)
denotes the set of covariates in all time periods.
We also need to make a conditional normality assumption about the distribution of ¢;,

conditional on explanatory variables (see Chamberlain, 1980):
Ci| (Xila X2y oony XiT) ~ Normal(w + ilé-, 0'2). (25)

In (25), X; denotes time averages for the T explanatory variables (formally, X; = 7! Zle Xit)
and o2 denotes the conditional variance of ¢;, 02 = Var(c;|x;). There are other ways of spe-
cifying (25), but Papke and Wooldridge (2008) argue that adding the conditional normality
assumption leads to especially straightforward estimation and allows for calculating APEs
that are comparable to linear models.

Assumptions (21) (functional form), (24) (strict exogeneity), and (25) (conditional nor-
mality assumption on ¢;) place no restrictions on the serial dependence in b% and allow us to
have arbitrary correlation between ¢; and z;; by assuming a conditional normal distribution
with linear expectation and constant variance (see Wooldridge, 2002).

Papke and Wooldridge (2008) show that the APEs and the B3s are identified up to a
positive scale factor. It is also worth mentioning that Chamberlain’s (1980) version of (25)
assumes a normal distribution for ¢;, conditional on the vector of explanatory variables in all
t. We, on the other hand, follow Mundlak (1978) who suggests a more parsimonious version

of this assumption by conditioning on unit ¢ averages X; over t = 1, ..., T periods.
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5. Data, measurement issues, and descriptive statistics

Our empirical analysis is based on the MiDi database (Microdatabase Direct investment)
provided by Deutsche Bundesbank, which is the German central bank. MiDi reports balance
sheets of foreign affiliates of German MNCs and has two key advantages for our analysis.
First, German firms are required to report their foreign investments once they are above

a reporting threshold according to German law.'”

This allows us to obtain a relatively
complete picture of entire groups and their investments across countries. Second, we can
distinguish between three different types of debt financing at the level of the borrowing
entity ¢: (E) external debt provided by external creditors, (P) internal debt provided by the
German parent firm, and (I) internal debt provided by affiliated entities within the same
multinational firm. Adding up (E), (P), and (I) gives us total debt used by entity 7.

We start out calculating our tax incentive variables using a sample where all entities of
the multinational firms are included. This sample has 313,586 observations, and the time

8 Unfortunately, there is no information on the debt financing of the

span is 14 years.!
German parents. We can therefore not include the parent firms in the regressions.!® We lose
additional observations as the focus of our analysis is on majority-held foreign investments
and on affiliates whose sales are non-zero. This leaves us with 195,516 observations in the
empirical analysis. These observations relate to 4,699 MNCs, and 32,748 foreign affiliates
located in 129 host countries.

Table 1 summarizes the loss of observations due to data limitations and restrictions. The
size of the estimation sample is quite stable over time, but grows somewhat during the early
years. There are 10,723 observations in the first year, 1999, 14,932 observations in 2002 and
14,903 observations in 2012, which is the last year.

Table 2 presents mean values and standard deviations of the dependent variables, both
for all affiliates and for sub-samples of small and large MNCs in which only the 25% smallest
and largest MNCs are considered. In addition, we report the share of affiliates that have
a positive level of external, parental, and internal debt, respectively. As can be seen from
Table 2, 63% of the affiliates receive internal debt and 42% of the affiliates have parental
debt.?0

"Lipponer (2011) provides a summary of the reporting requirements and the data. The reporting require-
ments have been changed a few times in the past. Since 2002, German firms have to report their international
capital links if the balance-sheet total of the direct investment enterprise exceeds 3 million Euros.

18 At this point, our sample includes 5,321 MNCs, and 43,029 foreign affiliates, operating in 163 host
countries.

19Gince 2004, MiDi includes information on the parent’s turnover, the number of employees, and the
balance sheet total.

2ONote, however, from Section 7 that the affiliates with internal debt belong to only 14% of the MNCs,
while about 30% of the MNCs use parental debt. Conditional on positive parental debt, the average parental
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Table 1: FROM RAW DATA TO ESTIMATION SAMPLE

The table provides descriptive statistics for the different steps going from raw data to the estimation sample. Note that the
parent-year observations discussed above are formally not part of MiDi and not reported here. They are added to the analysis

for the purpose of calculating tax incentives within the MNCs.

Observations  Percent
All observations included in MiDi (time period 1999 to 2012) 369, 044 100
(a) Uniform reporting threshold —44,333 12
(b) Missing macro and micro information —63,953 17
(c) Zero-sales affiliates —41,272 11
(d) Minority-owned affiliates —23,970 7
Estimation sample 195,516 53

Table 2: DEPENDENT VARIABLES

The table reports descriptive statistics on the dependent variables used in the regression analysis. The debt variables are defined
as ratios where the numerator corresponds to the respective value of debt reported in MiDi and the denominator corresponds
to total capital defined as the sum of “subscribed or called-up capital, endowment capital and contributions by partners”,

“capital reserves”, “revenue reserves”, “profit carried forward”, and “liabilities”.

Columns denoted by SMALL MNCs and

LARGE MNCs correspond to sub-samples where only the 25% smallest and largest MNCs are considered. Whether an affiliate
is assigned to small (large) is determined along the distribution of the parents’ total assets. The column denoted by POSITIVE
DEBT provides the shares of affiliate-year observations that use the various types of debt. The total number of observations is

195,516.
ALL OBS. SMALL MNCs LARGE MNCs  POSITIVE DEBT
Mean (sd) Mean (sd) Mean (sd) Share
Share of external debt (b2 or ED;;) 0.384 (0.280) 0.411  (.274) 0.371  (0.297) 0.983
Share of parental debt (b; or PD;;) 0.081  (0.175) 0.072  (.168)  0.059  (0.146) 0.421
Share of internal debt (b}, or 1D;;) 0.106  (0.198) 0.053  (.138) 0.172  (0.248) 0.626
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Table 3: EXPLANATORY VARIABLES

The table reports descriptive statistics on the explanatory variables used in the regression analysis. T'AX;; is the statutory tax
rate faced by affiliate i at a given host country. MINTAX;; is the minimum tax rate observed within the MNC that affiliate
i belong to. WTAX;; is the total-asset-weighted tax differential between the tax faced by affiliate ¢ and the taxes at other
locations within a multinational firm (see above, for a precise definition of this variable). log Sales;: is the log of the sales
reported for affiliate ¢ at time ¢t. Loss Carryforward;; is a binary indicator with value 1 if a loss carryforward is reported in
our data for affiliate ¢ at time ¢, and zero otherwise. Tangibility;; is calculated as the share of fixed assets relative to total
assets of affiliate i in year t. Inflation;; measures the average percentage changes in consumer prices. Corruption;; measures
freedom from corruption (higher values are associated with more freedom) at a location. GDP growth;; measures the growth of
the gross domestic product at the location of affiliate . The total number of observations is 195,516. More detailed definitions
of the explanatory variables (including data sources) are provided in the text.

TAX 0.304  (0.076)
MINTAX; 0.181  (0.106)
WTAX;, 20.043  (0.071)
log Salesit 2.956 (1.437)
Loss Carryforward;; 0.304 (0.460)
Tangibility;: 0.251 (0.252)
Inflation 3.158 (4.163)
Corruption;; 64.147  (20.701)
GDP growth;t 2.716 (3.163)

Table 3 presents mean values and standard deviations of the tax variables and control
variables. The local statutory tax rate faced by affiliate ¢ in period t is denoted T'AX;; in
the tables and empirical specifications. This variable corresponds to ¢; in the theory model.
The minimum or lowest tax rate within a multinational company p (including the parent
as an entity), is denoted MINTAX;,. This corresponds to ¢; in the theory model. The
number of affiliates related to parent p may change over time, t. The third tax variable we
are interested in is the weighted tax rate. This is denoted WT AX,; and is a measure of the
relative tax-position of entity ¢ within the MNC. The variable corresponds to >, p;(ti —t;)
in the theory model. The weights p;; are determined using the share of total assets of entity
j, T'Ajq, relative to firm p’s total assets. Hence, pj; = T'Aj/ >, TAji

Our theory model focuses on how tax incentives and bankruptcy costs affect the op-
timal capital structure of affiliates of MNCs, but there are, of course, other relevant de-
terminants of capital structure choice. To account for this, we augment our regression
model with a set of control variables often used in the empirical literature. Our selection
of controls is especially inspired by the papers by Rajan and Zingales (1995), Huizinga
et al. (2008), and Buettner and Wamser (2013). We condition on the following time-
varying affiliate- and country-specific characteristics: log Salesy, Loss Carryforwardy,

Tangibility,, Inflation,, Corruption; and GDP growth;. The first three variables are

debt-to-asset ratio of the affiliates is 19%.
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calculated using information from MiD:.

The log of the sales of affiliate 7 is included to capture size effects. Size is expected to be
positively related to the ease of borrowing from external creditors (e.g., Graham and Harvey
2001; Frank and Goyal, 2009). At the same time, good access to external debt may imply
that parental or internal debt is not needed.?! Furthermore, higher sales may also imply
that a firm is able to retain earnings and therefore relies less on debt financing (the impact
on external debt may then be negative as well).

The tax benefit of debt will be reduced if losses are carried forward for tax purposes
(MacKie-Mason, 1990). The variable Loss Carry forward; is defined as an indicator va-
riable, which equals one if a loss carryforward is reported, and zero otherwise. For the
interpretation of this regressor, it is important to note that losses from previous periods may
also capture other subsidiary characteristics such as its maturity.

The last subsidiary-specific control is T'angibility;. It is calculated as the ratio of fixed
assets to total assets of subsidiary 7. A higher share of fixed assets might imply easier
access to external debt because fixed assets are used as collateral (Rajan and Zingales,
1995). However, high tangibility could be associated with more depreciation allowances and
investment tax credits for investment in fixed assets. This might crowd out the value of
the debt tax shield, in which case the impact of T'angibility; on all types of debt would be
negative (see De Angelo and Masulis, 1980).

We also control for three time-varying country-specific regressors. Inflation; measures
average percentage changes in consumer prices and is provided by the IMF (World Economic
Outlook database). Desai et al. (2004) argue that foreign affiliates of MNCs borrow more
externally and less internally in countries with high inflation. The underlying assumption
is that external debt is often denominated in the local currency so that affiliates can hedge
inflation risk through greater external borrowing. Huizinga et al. (2008) as well as Aggar-
wal and Kyaw (2008) argue that countries with higher inflation tend to have a higher risk
premium and higher business risk in general, which discourages external borrowing.

The variable Corruption;; is provided by the Heritage Foundation. It measures percei-
ved freedom from corruption. The maximum score of 100 indicates that a country is free
of corruption. The minimum score is 0. We expect that less corruption (an increase in
Corruption) is associated with a lower external-debt-to-asset ratio. If more corruption is
associated with more political risk, our reasoning is in line with the findings of Desai et al.
(2004) who argue that more risk should lead to more external debt financing as some of the

risk may be shifted to external capital providers.?? Again, we can not apply this argument to

21This argument has been made in previous studies, concluding that external and internal debt are sub-
stitutes; e.g., Desai et al. (2004), or Buettner et al. (2009).
22Gee also Kesternich and Schnitzer (2010), as well as Desai et al. (2008), for similar arguments; Aggarwal
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parental and internal debt. If the latter two types of debt are used to substitute for external
debt, we expect the opposite impact of Corruption.

Finally, we include GDP growth;, which measures annual growth of a country’s GDP.
If a higher value of GDP growth; is associated with future growth, the effect on borrowing
should be positive (Harris and Raviv, 1991). Rajan and Zingales (1995) as well as Myers
(2001) suggest using the market-to-book-ratio of a firm as a proxy for growth opportunities,
but this variable is not available in our data. In line with the debt-overhang theory of Myers
(1977), they find that their measure is negatively related to borrowing. The GDP growth
variable is taken from the World Bank’s World Development indicators and may capture
very generally the economic situations at host countries.

Pearson correlation coefficients between all variables are provided in Table 4. One inte-
resting insight is that the debt variables are negatively correlated. This suggests that firms
may avoid restrictions on one type of debt by using other types of debt financing. Another
important finding is that the correlations between the other variables are not very high. The
entry with the highest value, 0.70, is the correlation coefficient between TAX and WTAX.

Table 5 presents some first descriptive evidence on how taxes affect average debt financing
measured as the share of debt in total capital. A first remarkable result from Table 5 is that
affiliates in high tax countries (T'AX;; > 35%) are not very different from affiliates in low-tax
countries (T'AX;; < 25%) with respect to average debt shares.?® Parental and internal debt
of affiliates located in high-tax countries exceed the average values of those affiliates located
in low-tax countries by only 0.6 and 2.3 percentage points, and they exhibit an external debt-
to-asset ratio that is lower than that of their low-tax counterparts. A possible explanation
for the lack of a clear pattern is that the debt shares are conditioned on host-country tax
incentives rather than MNC-specific ones.

The next two sub-samples present average debt shares conditional on different values of
MINTAX,;. Line three reports average debt shares for all observations with MINTAX;; =
0. This condition implies that at least one of the affiliated entities within an MNC must be
located in a country that does not tax corporate profits. Line four shows average debt shares
for affiliates belonging to MNCs where all entities are located in countries with a tax rate
exceeding 35%. The latter condition implies that tax savings related to cross-border income
shifting are rather modest.

Several findings stand out. First, the number of observations with MINTAX;, = 0%

is relatively high when considering that the total number of affiliate-year observations is

and Kyaw (2008) make the point that this is particularly true if corruption means that there is an increased
risk of expropriation.

A country with a tax rate below 25% is considered as being a country with ‘low’ taxes according to the
German CFC legislation (see below).
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Table 4: CORRELATION MATRIX

ED PD ID TAX MINTAX WTAX log Sales Loss CF  Tangibility Inflation Corruption GDP growth
ED 1.000
PD -0.089  1.000
1D -0.057 -0.148  1.000
TAX -0.070  0.015 0.028 1.000
MINTAX -0.025  0.068 -0.157  0.302 1.000
WTAX 0.088  -0.070  0.034 0.701 0.036 1.000
log Sales 0.111  -0.075 0.074 0.034 -0.208 0.083 1.000
Loss CF 0.027 0.098 0.107 0.055 0.004 0.031 -0.067 1.000
Tangibility -0.019 -0.020 -0.027 -0.035 0.083 -0.024 -0.115 0.114 1.000
Inflation -0.023  0.031 -0.005 -0.065 -0.059 -0.065 -0.023 0.037 0.044 1.000
Corruption -0.030 -0.035  0.034 0.114 0.096 0.054 0.050 -0.084 -0.117 -0.375 1.000
GDP growth -0.099 0.008 -0.005 -0.086 -0.017 -0.237 -0.047 0.048 0.045 0.109 -0.305 1.000




Table 5: TAXES AND AVERAGE DEBT

The debt variables are defined as ratios where the numerator corresponds to the respective value of debt reported in MiDi
and the denominator corresponds to total capital defined as the sum of “subscribed or called-up capital, endowment capital
and contributions by partners”, “capital reserves”, “revenue reserves”’, “profit carried forward”, and “liabilities”. T AX;; is the
statutory tax rate faced by affiliate ¢ at a given host country. MINTAX;; is the minimum tax rate observed within an MNC

that applies to affiliate 7.

Share of  Share of Share of  Share of

total parental  internal  external

debt debt debt debt Obs.
(Mean) (Mean) (Mean) (Mean) (N)

if TAX < 25% 0.553 0.069 0.093 0.391 74,778
if TAX > 35% 0.539 0.075 0.116 0.348 71,308
if MINTAX = 0% 0.580 0.056 0.162 0.362 47,138
if MINTAX > 35% 0.508 0.091 0.045 0.372 12,735

195,516. Second, internal debt financing seems to be clearly related to whether the MNC is
operating a tax haven affiliate or not. The difference in the average internal-debt-to-asset
ratio is huge: almost 12 percentage points. Third, parental debt is often used by those
MNCs that do not operate low-tax affiliates, and finally there is no big difference between

the average shares of external debt between the two groups.

6. Main regressions

We start out presenting regression results for external, parental, and internal debt based on

the specification suggested by our theory model.

6.1. External debt

The left part of Table 6 contains regression results for the external-debt-to-asset ratio esti-
mated with the fractional response model explained in Section 4. We report both estimated
coefficients and average partial effects (APEs).

The first two columns show that an increase in the local tax rate, TAXj;, is associated
with a larger share of external debt financing. This is the tax shield effect which has been
found in previous literature on capital structure choice and taxes. In the next two columns,
we add the within group minimum tax rate M I NT AX;;, and the weighted tax rate, WT AXj,,
so that all three tax measures are included.

The specification for the linear index in the fractional response model is given by

EDit - 51 . TAXZt + ﬁQ . M[NTAXZt ‘l‘ 53 ° WTAXZt + ﬁx N Xz’t + Ci ‘l‘ dt ‘l‘ Eita
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Table 6: BASIC RESULTS FOR EXTERNAL AND PARENTAL DEBT

The table presents results from a fractional response model estimated by QMLE. Columns denoted by APE present average partial effects as introduced in Section 4. Dependent
variable is the external-debt-to-asset ratio or the parental-debt-to-asset ratio of affiliate ¢ at time t. All regressions include aggregate year dummies and affiliate-specific fixed
effects using the approach described in Section 4. Definitions and descriptive statistics on the explanatory variables are provided in Section 5. Standard errors are reported in
parentheses. They are based on panel bootstrapping clustered at the affiliate level. * * * denotes significance at the 1% level; ** denotes significance at the 5% level; * denotes
significance at the 10% level. Estimates are based on 195,516 observations.

EXTERNAL DEBT PARENTAL DEBT
Coeft. APE Coeff. APE Coeff. APE Coeft. APE
TAX ¢ 1.023%** 378*** .036 .013 .926*** L137HF* 5.521%** BOTHH*
(.092) (.034) (.145) (.053) (.139) (.021) (.234) (.034)
MINTAX ;¢ L131%%* .048%*** -.112 -.016
(.044) (.016) (.072) (.010)
WTAX;; .393¥** 144%%* -4.568%*F*  _ 668%**
(.121) (.044) (.210) (.031)
log Sales;t .092%** .034%%* .100%** Q37*** -.001 -.0002 -.001 -.0002
(.004) (.002) (.004) (.002) (.006) (.001) (.006) (.001)
Loss Carryforward;; .043%** .016%** .043%%* .016%** 11k .016%** 110%%* .016%***
(.005) (.002) (.006) (.002) (.008) (.001) (.008) (.001)
Tangibility;; L118%** .044%%* .095%** .035%** .089** .013** .103*** LQ15%%*
(.022) (.008) (.023) (.008) (.036) (.005) (.036) (.005)
Inflation;s .001 .0002 .001 .0002 .002%** .0004*** .002%* .0003**
(.001)  (.0002)  (.001)  (.0002) (.001)  (.0001) (.001) (.0001)
Corruption;, -.003%¥**%  _001***  _.003%*%* - 001%** -.0002 -.00002 -.001 -.0001
(.001)  (.0002)  (.001)  (.0002) (.001)  (.0001) (.001) (.0001)
GDP growth;; .003*** .001*** .00006 .00002 -.004%%* - 001*** -.002 -.0002

(.001) (.0004)  (.001)  (.0003) (.001) (.0002) (.001) (.0002)




where ED;; denotes the external-debt-to-asset ratio, ¢; is an affiliate-specific effect, d; are
aggregate time effects, €; is an idiosyncratic error term, and X;; captures the set of exogenous
controls.

Our theory suggests that T'AX;;, and WTAX;, have a positive effect on external debt,
while MINT AX;, should not be related to external debt. We see that WT AX}; is positive
and significant as expected, but T AX}; loses significance once we control for WTAX;;. We
think this is due to limited within-affiliate variation in T'AX;; combined with high correlation
between TAX;; and WT AX;; as is evident from Table 4.2* Mgen et al. (2011) use a similar
model and find that TAX;; and WT AX;; are both positive and significant when using group
specific fixed effects instead of affiliate specific fixed effects.

The APE of .144 for WT AX; implies that a one-percentage point increase in the weighted
tax differential is associated with a 0.14 percentage point higher external-debt-to-asset ratio.
Expressed as a semi-elasticity, a one percentage point higher weighted tax incentive leads
to a 0.38 percent higher debt ratio. Although our estimates refer to external debt and to
WTAX,, it is worth noting that Feld et al. (2013), in their meta study, find a typical
semi-elasticity of total debt with respect to the local tax that is very similar in magnitude.

In contrast to the theoretical prediction, we find a small, positive and statistically signi-
ficant coefficient on MINT AX;;. This suggests a substitutive relationship between internal
and external debt. See Desai et al. (2004) for a similar empirical result.

Most of the control variables are significantly related to external debt financing as ex-
pected. An increase in sales as well as an increase in the tangible assets ratio improve borro-
wing conditions at the level of the affiliate. Less corruption (an increase in Corruption;) is
negatively related to the external-debt-to-asset ratio. Inflation and GDP-growth, however,

do not seem to have a strong impact.

6.2. Parental debt

The right side of Table 6 presents results where the dependent variable is the parental-debt-
to-asset ratio. According to our theory model, parental debt is rerouted external debt and
should be governed by the same determinants as external debt. Hence, TAX;; and WTAX;
should have a positive effect, while MINT AX;;, should not be related.

24The specification that comes out of our theory model for total debt is b; = 31 - t; + Bo Z#i pi(ti —t;)+
Bs - (t; —t1). The ideal empirical specification would rather be b; = 1 -t; + 52 Z#i pjti+ B3 -t1 so as to have
the most distinct variation in the tax incentives. The estimate of $; would in this case capture a composite
effect of the different debt mechanisms at play, and of the different weights. Using this specification for
external debt gives the following coefficients and standard errors: 0.822 (0.093) for 1, —0.244 (0.073) for
B2, and 0.222 (0.044) for f3. Unfortunately, it is not possible to interpret such an estimate in light of our
theory.
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Looking at the first specification for parental debt where only the local tax, TAX}, is
included, the estimated APE implies that a 1 percentage point higher statutory tax rate
leads to a 0.14 percentage point higher parental debt ratio. The corresponding elasticity (at
mean values) is about 0.5. This is broadly in line with earlier findings such as Desai et al.
(2004).

Moving on to the next two columns where the three tax variables are included simulta-
neously, we see that T'AX}; is still positive and significant as expected. In line with theory,
we also find that the lowest tax within the firm, MINT AX};, is not significantly related to
parental debt. However, WT AX,, has a large, negative and significant impact rather than
the positive coefficient that is predicted by theory. Knowing that WTAX,; and TAX,; are
highly corelated and noticing that one becomes large and positive while the other becomes
large and negative, the coefficient on WT AX,; should be interpreted with caution. Taken
at face value, however, the negative impact of WT AX,; indicates that external debt substi-
tutes for parental debt under certain conditions. This is also consistent with the negative
correlation between parent and external debt shown in Table 4. The strong responsiveness
to TAX,, relative to previous results, indicates that parent firms can flexibly respond to
changes in tax rates by using parental debt.

In order to assess the estimated joint effect of TAX;;, and WTAX;; we can look at the
effect of a tax reform on a typical firm.?> This firm holds 10 affiliates in 9 different countries,
where one is a tax haven country (with zero tax). The average tax over all affiliates is 23%,
and we may focus on a change in the corporate tax rate faced by the affiliate in the country
with the highest tax rate. Assume that T'AX;; in that country equals 34% and is reduced
by a reform to 20% (ATAX = 0.14). If, ceteris paribus, we use the APEs from the last
specification in Table 6, the total effect is a reduction of parental debt of approximately 0.02
(0.668 - 0.14 — 0.807 - 0.14 = —0.01946).

Looking briefly at the control variables, one remarkable finding is that sales are not related
to parental debt. This contrasts the effect of sales on external debt, but makes sense as high
sales are a positive signal to external creditors only. The variables Loss Carry forward;
and Tangibility;, on the other hand, affect parental debt financing in a similar way as they
affect external debt. This supports our theory model, and one explanation may be that

higher values of these variables indicate higher demand for debt financing in general.

25We define a typical firm in a given year as the median firm in terms of number of foreign affiliates held
by the MNC.
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6.3. Internal debt

The left part of Table 7 contains regression results for the internal-debt-to-asset ratio. Ac-
cording to theory, the level of internal debt supplied by non-parent entities is determined
by MINTAX; only, and profit-shifting is the driving mechanism. This prediction comes
through in the data. The coefficients on TAX;; and WT AX;; are insignificant with the lat-
ter also being very close to zero. The coefficient on MINTAX;; is negative and significant,
meaning that the internal-debt-to-asset-ratio increases when the lowest tax rate within the
firm falls and therefore the tax differential and scope for tax arbitrage increases. The latter
finding is in line with Buettner and Wamser (2013).%6

From a quantitative perspective, the implied effect of MINT AX,; is not huge — a one-
standard-deviation higher minimum tax rate implies a reduction of internal debt by 0.6 per-
centage points. Expressed as an elasticity, we find that a 1 percent increase in MINTAX
leads to 0.05 percent less internal debt financing. Yet, we should mention that the interpre-
tation of the APE does not take into account the specific situation of a firm in a specific
country. Obviously, not all MNCs operate entities in tax haven countries.

Taken together, the results presented in Tables 6 and 7 suggest that firms arbitrage not
only across countries and taxes, but also over different types of debt financing, depending on
other determinants. For example, the tangibility variable does not have any effect on internal
debt, while it determines external and parental debt financing to a significant degree. The
results also suggest that parental debt is in many ways similar to external debt and distinct

from other internal debt. This may be important when designing tax policy.

6.4. Total debt

The right side of Table 7 presents results for the total-debt-to-asset ratio. The findings
confirm that if only the local tax incentive is included, it is highly significant and positively
related to debt financing. This is no longer the case when all three tax variables are included.
The estimates suggest that the WTAX;, mechanism becomes prevalent and absorbs the
variation of T'AX;; almost completely. Again, we may argue that the fixed effects technique
is too strict a requirement for identification of both TAX;; and WT AX,; in one specification.
The estimated coefficient for the former is still positive, but not statistically significant. Even
though all three tax coefficients are separately identified, it is worth noting that the estimated

standard errors for TAX;, when comparing specifications 1 and 2 (for total debt) increase

26The analysis of Buettner and Wamser (2013) is also based on MiDi data, but they focus exclusively on
internal debt, use a different time span, a different specification and a different estimation technique.
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Table 7: BASIC RESULTS FOR INTERNAL AND TOTAL DEBT

The table presents results from a fractional response model estimated by QMLE. Columns denoted by APE present average partial effects as introduced in Section 4. Dependent
variable is the internal-debt-to-asset ratio or the total-debt-to-asset ratio of affiliate ¢ at time ¢t. All regressions include aggregate year dummies and affiliate-specific fixed
effects using the approach described in Section 4. Definitions and descriptive statistics on the explanatory variables are provided in Section 5. Standard errors are reported in
parentheses. They are based on panel bootstrapping clustered at the affiliate level. * * * denotes significance at the 1% level; ** denotes significance at the 5% level; * denotes

significance at the 10% level. Estimates are based on 195,516 observations.

INTERNAL DEBT TOTAL DEBT
Coeff. APE Coeff. APE Coeff. APE Coeff. APE
TAX ;¢ 5O3FHE 1 0THH* .062 .011 .246%* .097** .102 .040
(.142)  (.026)  (.200) (.035) (.096) (.038) (.141) (.056)
MINTAX ;¢ - 168%**F - 030%** -.138%*** -.054%**
(.057) (.010) (.042) (.016)
WTAX ;¢ .005 .001 .192* .076*
(.165) (.029) (.110) (.043)
log Sales;t L020%F*% - 004*** LQ27*%* .005%*** L101%%* .040%** .100%** .040%**
(.006)  (.001)  (.006) (.001) (.004) (.002) (.004) (.002)
Loss Carryforward;; L093¥Fk - QLTHRR Q9qFHk LQLT7HF* LO8THH* .034%%* LO8TH** .034%%*
(.008)  (.001)  (.008) (.001) (.005) (.002) (.005) (.002)
Tangibility;t .023 .004 -.0002 -.00004 .086*** .034%%* .085%** .034%%*
(.028)  (.005)  (.028) (.005) (.021) (.008) (.021) (.008)
Inflation;: .002 .0003 .002* .0003* .001* .0004* .001* .0004*
(.001)  (.0002)  (.001)  (.0002) (.001)  (.0002)  (.001) (.0002)
Corruption;; -.001 -.0002 -.001 -.0002 -.002%**%  _001%¥*F*  _.002%*F*  _.0009***
(.001)  (.0001)  (.001)  (.0001) (.001)  (.0002)  (.001) (.0002)
GDP growth;t .002 .0004 -.0005 -.0001 -.010%**%  _.004%**  _.010%** -.004%***
(.002)  (.0003)  (.001)  (.0003) (.001)  (.0004)  (.001) (.0004)




by a factor of about 1.5.2 MINTAX, remains negative and highly significant. Also, all

the non-tax control variables are now statistically significant.

7. A closer look at the internal capital market mechanisms

The main regressions in Section 6 study intensive margin adjustments for different types of
debt in response to changes in tax incentives. As highlighted in our theory, there are fixed
costs associated with setting up a tax optimizing internal debt scheme. In this section, we
explore what factors influence the choice of using parental and non-parental internal debt.

We start out exploring the characteristics of internal lenders.

7.1.  Who are the internal lenders?

We define a binary variable, LEN D;;, to indicate whether the balance sheet of affiliate 4
shows positive lending in period ¢t (LEND;; = 1) or not (LEN Dy=0). With this definition,
12,036 affiliate-year observations are identified as lenders. These relate to 4,183 affiliates
held by 1,425 MNCs and constitute about 6% of the affiliate-year regression sample.

The entities with LEND;; = 1 should be the ones that provide internal debt to other
borrowing affiliates within a firm, i.e., the internal banks. Although our census-type data
provides a relatively complete picture of MNCs, the bilateral lending-borrowing relationships
are unobserved. This prevents a clear test of hypotheses related to the lending behavior.
What we can examine, however, is whether the pattern of lending is consistent with what
we would generally expect to be a relevant determinant of positive lending.

Column 1 in Table 8 refers to a pooled probit estimation including time dummies; column
2 refers to an estimation which includes affiliate-specific effects (i.e., the means of the expla-
natory variables as additional regressors as suggested in our approach from above); column
3 adds MINTAX;, and a dummy variable indicating whether affiliate ¢ is the lowest-tax
affiliate within the MNC. The results in Table 8 show the following. First, the probability of
being a lender is higher when entity i is located in a low-tax country. The marginal effect of
T AX,; evaluated at mean values is -.0008, which seems to be a rather modest effect. Second,
the probability of positive lending is increasing in sales. Sales may be a proxy for affiliate
size or may indicate that an affiliate is more able to retain earnings (which are then provided
as internal debt). Third, the share of tangible assets is negatively related to lending. Fourth,
the higher the minimum tax within the MNC, the lower is the probability that ¢ has positive

2"When specifying the estimation equation as b; = 31 - t; + 32 Z#i p;ti + Bs - t1 (as for external debt), we
find 8; = 0.481 (0.095), B2 = —0.149 (0.075), and B3 = —0.096 (0.040).
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Table 88 DETERMINANTS OF POSITIVE INTERNAL LENDING

The table reports estimates from a Probit model with LEND;; as dependent variable. All regressions include aggregate year
dummies; specifications II and IIT add affiliate-specific fixed effects using the approach described in Section 4. Definitions and
descriptive statistics on the explanatory variables are provided in Section 5. Robust standard errors are reported in parentheses.
**xx denotes significance at the 1% level; xx denotes significance at the 5% level; x denotes significance at the 10% level. Estimates
are based on 195,516 observations.

1 11 111

TAX ;¢ S ATTHRHE -.678%* -.418
(.134) (.292) (.301)

log Sales;t .095%** .044%** .044%**
(.007) (.011) (.011)

Loss Carryforward;; S 114k 041%F -.041%*
(.018) (.017) (.017)

Tangibility; S 3BIFHK 74K TTERAK
(.039) (.071) (.071)
Inflation; -.003 -.004 -.004
(.002) (.002) (.002)
Corruption;; .006*** -.002 -.002
(.001) (.002) (.002)

GDP growth;; S014%%F  _010%F*F - 011%**
(.003) (.003) (.003)

MINTAX -.835%**
(.136)

Lowest-tazx af filiate;; 136%**
(.027)

lending. And finally, being the lowest-tax affiliate within the MNC makes it rather likely

that internal lending is provided.?®

7.2. Who are the MNCs that operate lending entities?

The regressions shown in Table 8 are based on subsidiary-level observations. It is also
interesting to analyze whether parent p is operating a lending entity or not. To examine this
we define a new binary variable at the group level. LEND,, is one if MNC p is operating
at least one lending entity and zero otherwise. LEND,; = 1 for about 14% of the MNCs in
our data.

As above, we use a binary response model. Note, however, that our dataset provides
only limited information about parent firms. This means that the list of potential p—specific
determinants of LEN D, is limited.

Table 9 suggests that firms are more likely to operate at least one affiliate with positive

lending if (i) the balance-sheet total of the whole corporate group, BST,, is larger; (ii) the

28Note that in column III TAX is no longer significantly related to the probability of positive lending
once MINTAX and Lowest-taz affiliate are included. The estimated coefficient on MINT AX is generally
difficult to interpret since it is measured at the group level while the dependent variable LEN D is measured
at the affiliate level. We find it plausible, however, that the negative estimate of MINTAX to some extent
captures the effect of TAX which remains negative, but becomes insignificant.
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Table 9: WHO OPERATES A LENDING ENTITY?

The table reports estimates from a Probit model with LEN Dp,; (measured at the level of the parent p) as dependent variable.
All regressions include aggregate year dummies. Definitions of the explanatory variables are provided in Section 7.2. The
‘bar’ indicates that variables are means at the MNC level. Robust standard errors are reported in parentheses. # % s denotes
significance at the 1% level; ** denotes significance at the 5% level; * denotes significance at the 10% level. Estimates are based
on 31,245 (I and II) and 30,760 (III) observations.

I II II1
log BSTpt QTR .056%** .060%***
(.007) (.008) (.008)
log TAp, 161%%* 115
(.025) (.029)
log FA,, L1k
(.022)
TAX pt -1.025%F%  _1.013%¥F*F  _1,133%%*
(.296) (.293) (.306)
log Sales,, .039%** -.052%* S 111%*
(.017) (.022) (.025)
Loss Carryforward,, -.072% -.061 -.053
(.041) (.040) (.041)
Tangibility,, -.413%%* - 534K _1.283%F*
(.081) (.082) (.148)
Inflationy, -.003 -.004 -.003
(.006) (.006) (.006)
Corruption,, .003** .002* .003***
(.001) (.001) (.001)
GDP growth,, -.016* -.016%* -.017**
(.008) (.008) (.008)

average entity of p is larger in terms of total assets, T'A,;, and in terms of average fixed

assets of the foreign affiliates, F'A,;.% This confirms the general expectation that being

large facilitates operating an internal capital market.?

2The variable BST, is measured in logs at the consolidated corporate group level, while T4,; and F A,
refer to averages over all affiliates that belong to an MNC, also in logs. The regressions also condition
on aggregate time effects and averages of the country-specific variables where the averages are calculated
over all countries the MNC is holding affiliates in, weighted by the number of affiliates in these countries.
The estimated coefficients on most of these averages at the level of countries (e.g., average GDP growth or
corruption perception) should not be interpreted, but are included for the sake of controlling for average
conditions in host countries. Apart from that, we believe that the negative tax effect makes sense. As the
average tax level in the group increases towards the level of Germany, the tax differential within the group
becomes smaller and there will be little to gain from setting up an internal bank.

30Note that we have decided against including MINTAX;; as an additional regressor. Even though we
argue that all estimates presented in Table 9 should primarily be interpreted as correlations, MINT AX;;
is obviously determined simultaneously with the choice of location for the lending entity. It is therefore
endogenous. In this respect, it is important to note that all regressions in the previous sections are estimated
at the affiliate level and analyze different outcomes. We believe that the endogeneity issue is far less relevant
there, and we provide endogeneity tests in the online appendix that support this view. Note also that if we
add MINTAX;,; to the specifications in Table 9, we get a coefficient of -5.82 with standard error (.30). As
one would expect, a high minimum tax makes it unlikely that the MNC operates a lending entity.
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7.83. Determinants of parental debt

The average share of parental debt financing in our sample is about 8%, and our data suggest
that many MNCs provide parental lending from Germany even if the affiliates face relatively
low taxes in their host countries.?! The share of parental debt is negatively correlated with
both external and internal debt (see Table 4).

As pointed out in the theory section, it would be tax-efficient to provide all internal debt
from the lowest-taxed entity within the group in a world without capital market frictions.
Our theory model offers two explanations of why we observe lending from parent companies
in situations where the parent is not the lowest-taxed entity within the group. First, pa-
rent companies may have a cost advantage in raising external capital in their home market
compared to the affiliates raising external capital in their local markets. Going back to the
model, this relative cost is given by dg/dp and the larger the ratio, the larger is the cost
advantage of the parent and the higher is the optimal parental debt-to-asset ratio, cf. equa-
tion (17). This mechanism captures that parental debt and external debt are substitutes.
Second, there may be fixed costs associated with setting up an internal bank. For small mul-
tinational companies and companies with modest within-group tax differences, therefore, the
tax advantage of setting up an internal bank may not be sufficiently large to warrant the
cost. It may then be optimal to finance affiliates directly from the parent. Such ‘parental
internal debt’ will be financed through parent equity and is used instead of equity in the
affiliate.

The relative cost advantage of the parent company will vary with the degree to which
the parent is credit constrained in its home market. We therefore proxy the parent cost
advantage ratio with a credit constraint indicator provided by the German economic research
institute, Ifo. Ifo conducts regular surveys of Germany businesses to assess banks’ lending
policies. The variable CC1,; (Credit Constraint Indicator) measures the share of firms (in
the home market) that feel that credit access is restrictive. Note, thus, that the variable
applies to the parent p. On average in our sample, 37.6% of firms report that this is the
case. Although all parent firms are operating from Germany, CCI,, varies over time and is
measured for different levels of company size (firms are classified as small if their turnover
is below 10 million euros, and the number of employees is below 50; firms are classified as
large if their turnover is above 50 million euros and the number of employees is above 249;

firms in-between these values are defined as medium sized).

31For about 37% of the MNCs in our data, Germany is the minimum-tax country. While this seems to
be a significant share, this number may be biased as it assumes an average local business tax in Germany.
In reality, the local business tax varies across German municipalities, but we do not have information about
the municipality in which an MNC is located.
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Table 10, Panel A, presents results where we first explore the effect of CC1,, on parental
and external debt in affiliate level regressions conditioning on all the non-tax control variables
used in Table 6.32 The findings are consistent with our theory. An increase in the credit
constraint indicator CC1, (areduction in 05 /dp) is associated with significantly less parental
debt financing, and more external debt financing. This suggests that favorable access to

credit capital at the parent location is an important reason for why parental debt is used.

Table 10: CREDIT CONSTRAINT INDICATORS AND DEBT

The table presents results from a fractional response model estimated by QMLE. Columns denoted by APE present average
partial effects as introduced in Section 4. Dependent variable is the parental-debt-to-asset ratio or the external-debt-to-asset
ratio of affiliate 4 at time ¢. The variable CCI,: measures the share of firms that feel that credit access is restrictive. The variable
SAT Apt is an alternative credit constraint measure defined as the sales over total assets of the parent firm. All regressions
include the standard set of control variables used in Table 6. These are not reported. All regressions also include aggregate
year dummies and affiliate-specific fixed effects using the approach described in Section 4. Definitions and descriptive statistics
on the explanatory variables are provided in Section 5. Standard errors are reported in parentheses. They are based on panel
bootstrapping clustered at the affiliate level. * x x denotes significance at the 1% level; xx denotes significance at the 5% level;
* denotes significance at the 10% level. Estimates are based on 195,516 observations.

PARENTAL DEBT EXTERNAL DEBT
Coeff. APE Coeff. APE Coeff. APE Coeff. APE
PANEL A
CClIpt -.023%%F  _ 003*F* - 019%F**F - 003*** L013%F*  005*** .013%** .005%**
(.001) (.0001) (.001) (.0002) (.001) (.0002) (.001) (.0003)
CClIpt x TAX it -.012%**F - 002%** -.001 -.001
(.003) (.0004) (.002) (.001)
TAX ;¢ 34TH* .051** .84 8*** 313%**
(.164) (.024) (.101) (.037)
PANEL B
SAT Apt L191%%* L027*¥* -.042 -.006 .020%* .007* .092%* .034**
(.019) (.003) (-053) (.008) (.012) (.004) (.041) (.015)
SAT Apt x TAX 4 STATH** .106%** -.276%* -.102%*
(-170) (.024) (-129) (.048)
TAX ;¢ .58O*** .083%** 1.155%%*  426%**
(.178) (.025) (.097) (.036)

Next we add T'AX;; and the interaction between T'AX;; and C’Clpt.33 This takes us closer
to equation (17) and tests whether the responsiveness of parental and external debt to taxes
depends on whether the parent is credit constrained or not. The findings suggest that the
parental debt tax-responsiveness of affiliate ¢ is significantly reduced if the parent is credit
constrained. This is in line with our theory. In the external debt regression, the interaction
term is insignificant.

The estimates in Table 10, Panel B, replicate the specifications from above, but now

32These are not reported to save space. Estimated coefficients hardly change compared to the basic results.
33Note that for reasons of simplicity and interpretability, we have not included the other tax incentives
here.
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include SATA,; as an alternative variable to capture the financial situation of the parent.
SAT Ay, is defined as the sales over total assets of the parent firm. High values of SAT' A,
may be interpreted as high financial solvency and better access to external credit at home
and in the host country. As we do not have information on the fixed assets at the level of
the parent, we use SAT' A, as a proxy for future cash flows. Creditors at home as well as in
the host country may interpret high values thereof as a signal that future cash flows are high
as well, which increases their willingness to lend. The results support this reasoning: In the
left part of Table 10, it is demonstrated that an increase in SAT A, leads to more parental
debt financing at foreign locations (better access to external borrowing at the parent). The
right part of the table demonstrates that this is also the case when examining external debt
(facilitated access to external borrowing in the host market through collateral provided by
the parent).?* Note that the latter interpretation does not apply to the variable CC1T,; as it
directly measures access to credit at home, while this is not necessarily the case for SAT A,,.

We finally run regressions where interactions of SAT' A, and T'AX;; are included as above.
From these estimates, we may conclude that if higher values of SAT'A,, are associated with
better access to external debt, it is only passed on to affiliates (as parental debt) if there is
a tax incentive to do so. The opposite is the case for external debt, for which we find that
the tax responsiveness is reduced if SATA,; is high, which is consistent with the previous

finding that parental debt is provided to foreign affiliates and substitutes for external debt.

7.4.  Who is using parental debt?

Our theory predicts that small MNCs should be more inclined to use parental debt financing
than large MNCs as they cannot bear the fixed cost of setting up an internal lending entity:.
Likewise, MNCs with small within-group tax differences will also have a reduced likelihood
of setting up an internal bank. To see whether this is a pattern we find in our data, we
use an approach similar to that in Table 9 and run regressions on the extensive margin of
parental debt usage. We define a binary indicator PDE BT, and assign a value of 1 if at
least one affiliate receives parental debt financing and zero if none of the affiliates within the
MNC shows a positive amount of parental debt financing. Almost 30% of our parent-year
observations have PDE BT, equal to 1.

Using the same set of controls as in Table 9, the estimates provided in Table 11 suggest
that parental debt is used by smaller firms, as log BSTy, log T A, and log F'A, are all
negatively related to PDEBT,,. To further support the argument that parental debt is used
mainly in the absence of an internal lending entity, column 4 in the same table includes

LEND,y,, i.e., the dependent variable from above, to show that it is negatively correlated

34This will also be true if SAT A, is just a good proxy for the parent’s fixed assets.
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Table 11: WHO 1S USING PARENTAL DEBT?

The table reports estimates from a Probit model with PDEBT); (measured at the level of the parent p) as dependent variable.
All regressions include aggregate year dummies. All explanatory variables are means at the MNC level except BSTp¢ which is the
balance-sheet total of the corporate group, see Section 6.2 for definitions. Robust standard errors are reported in parentheses.
* % % denotes significance at the 1% level; #x denotes significance at the 5% level; * denotes significance at the 10% level.

I II II1 v

log BSTpt -.042%%* -.017*** -.019%** -.015%*
(.006) (.006) (.007) (.007)

log TApt - 234K - 207*** - 195%**
(.029) (.034) (.033)

log FApt -.070%** -.062%**
(.019) (.018)

LEN Dy - 39THHK
(.041)

TAX pt 1.319%**  1.361***  1.526%**  1.431%**
(.281) (.287) (.290) (.287)

log Sales,, -.050%%* .083*** 110%** .100%***
(.015) (.023) (.023) (.023)

Loss Carryforward,, 23TH** L225%H* L219%%* 215%%*
(.038) (.038) (.038) (.038)

Tangibility,, -.162%* .049 Y 361¥**
(.075) (.082) (.125) (.125)
Inflationpt -.009 -.008 -.008 -.008
(.007) (.007) (.006) (.006)

Corruption,, -.004%*% - 004%**  -.004%F*  -.004%F*
(.001) (.001) (.001) (.001)
GDP gr’owthpt .006 .008 .009 .007
(.008) (.008) (.008) (.008)

No.ofobservations 31,245 31,245 30,760 30,760

with PDEBT,;. Hence, we can conclude that parental debt is used if firms are small and
cannot afford an internal lending entity. The latter is in line with our theory.

With a final test, we want to provide a last piece of evidence that the negative impact
of WT'AX in Table 6 has to be interpreted in light of these findings. Running a regression
as in the last two columns of Table 6 and adding an interaction term between LEN D,, and
WTAX,; suggests that the negative WTAX effect is driven by those MNCs that do not
operate a lending entity.?® Thus, the effect is caused by affiliates in which parent debt has
a dual role and is a mix of re-routed external debt and replaced equity. Interactions with

variables capturing size (e.g., number of affiliates per MNC) show a positive coefficient as

wel] .36

35The regression is not reported, but we estimate the following coefficients and standard errors: WT AX;; =
—4.571 (0.205), LEND,; x WT'AX;; = 2.806 (0.634).

36When we examine the probability of positive lending at the level of the MNC in Table 11, we have
decided against including MINTAX;;. This is because the argument presented in footnote 30 naturally
applies to this analysis as well. However, if we ignore the endogeneity concern and include MINT AX;;, we
estimate a coefficient of 3.71 with a standard error of (.34). This suggests that a higher minimum tax makes
it more likely that the MNC uses parental debt, something which confirms all our previous findings.
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8. Robustness

In this section we explore the robustness of our main findings with respect to a number of
measurement issues concerning the tax incentives. First, we test for heterogeneity in tax
incentives depending on whether affiliates carry forward losses. Second, we test whether tax
incentives are inaccurately measured because of the German CFC legislation. In an online
appendix, we also test for possible endogeneity of the minimum tax, we allow for preferential
tax treatment in Belgium, the Netherlands, Luxembourg, and Switzerland, and we provide

tests for sub-samples of our data.

8.1.  Tazx-responsiveness under losses

The empirical analysis we have presented before can be understood as an approach where
statutory tax incentives are used to capture the value of a one-unit reduction in taxable
profits. This view should be the correct one for a forward-looking firm that is choosing its
capital structure. In the short-run, however, the marginal tax incentive may not be fully
captured by TAX. For example, if affiliate ¢ carries forward losses, we would expect that
the short-run tax incentive to use additional debt goes to zero, as the marginal benefit of
interest deduction under losses is zero in the short-run. Table 12 aims at illustrating whether
this pattern can be found in the data. A graphical representation of how this changes the
tax-response function can be found in the online appendix.?” For reasons of simplicity and
interpretability, we use a parsimonious specification in which we include an interaction term
between T'AX;; and Loss Carry forward;.

We find that TAX;; x Loss Carry forward;; has a negative sign, meaning that affiliates
whose tax bases, and therefore marginal tax rates, go to zero are less responsive to taxes.
This result holds for external and parental debt financing. For internal debt, TAX; X
Loss Carryforward; is insignificant. Additional, non-reported regressions show that an
interaction between MINTAX;; and Loss Carryforwardy is not significantly related to

internal debt financing.

8.2. Minimum tax and the German CEFC rule

German tax law and particularly §§7 — 14 of the German Foreign Transactions Tax Act
(AufSensteuergesetz, AStG) aims at preventing MNCs from an excessive use of internal len-
ding and borrowing for reasons of tax planning and profit shifting. §§7 — 14 of AStG is the
statutory body of the controlled foreign company (CFC) legislation in Germany. It generally

3TThe graphs nicely illustrate non-linearities in the marginal effects of taxes.
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Table 12: LOSSES AND DEBT TAX-RESPONSIVENESS

The table presents results from a fractional response model estimated by QMLE. Columns denoted by APE present average partial effects as introduced above. Dependent
variables are the external-debt-to-asset ratio, the parental-debt-to-asset ratio and the internal-debt-to-asset ratio, of affiliate ¢ at time ¢. All regressions include the standard set
of control variables used in Table 6. Except for Loss Carryforward;;, these are not reported. All regressions also include aggregate year dummies and affiliate-specific fixed
effects using the approach described above. Standard errors are reported in parentheses. They are based on panel bootstrapping clustered at the affiliate level. * x x denotes

significance at the 1% level; ** denotes significance at the 5% level; * denotes significance at the 10% level. Estimates are based on 195,516 observations.

EXTERNAL DEBT

PARENTAL DEBT

Coeff. APE Coeff. APE Coeff. APE Coeff. APE
TAX;+ X Loss Carryforward;; S 565FFK L 209%FF  _ 546FF*F 201 FF* S 351KFk _ 052%** - 3T73HHE -.054%**
(.062) (.022) (.063) (.023) (.114) (.017) (.112) (.016)
TAX ;¢ 1.170%** A32¥F* 161 .059 1.041%** 154%%* 5.641%** 824 %%*
(.094) (.035) (.145) (.053) (.142) (.021) (.237) (.035)
MINTAX ;¢ L135%%* .050%** -.108 -.016
(.044) (.016) (.072) (.010)
WTAX;; 418%** 154%%* -4.563%*F* - 66T7F**
(.120) (.044) (.210) (.031)
Loss Carryforward;; .216%** .080*** .210%%* OTTHEE L219%%* .032%%* L225%%¥ .033%**
(.020) (.007) (.020) (.007) (.036) (.005) (.036) (.005)
INTERNAL DEBT
Coeff. APE Coeff. APE
TAX;+ X Loss Carryforward;; .045 .008 .087 .015
(.089) (.016) (.089) (.016)
TAX ¢ HT8*H* .104%** .032 .006
(.148) (.027) (.203) (.036)
MINTAX ;¢ - 169%FF - 030%**
(.057) (.010)
WTAX; .006 .001
(.165) (.029)
Loss Carry forward;; .080*** .014%** .067** .012%*
(.029) (.005) (.029) (.005)




applies to passive income such as interest income from internal lending associated with profit
shifting, and to foreign affiliates facing low taxation.?® If a foreign entity is treated under
CFC law, the exemption of foreign source income is no longer granted and foreign income is
included in the taxable income of the German parent (for taxes paid in the foreign country,
a tax credit is provided).

In line with §8(3) of the German CFC law, Table 13 presents estimates that account for
German CFC legislation by using an interaction term between an indicator variable called
CFCy and TAX;. CFCy = 1 if MINTAX;; is below 25% (30% until 2000), and zero
otherwise. The idea behind this approach is that MNCs would be fully prevented from
using foreign affiliates as financing entities if CFC rules were perfectly binding. In our
sample, CF'Cy; = 1 in about 22% of the cases. If the average firm is affected by Germany’s
CFC rule, we would expect that an interaction term between CFCj and MINTAX; is
positive and significant, as the impact of MINT AX;; should become less negative. We can
confirm a positive relationship, but the estimated coefficient is not significant at any common
level of statistical significance. The negative impact of C'F'C;; confirms that the average
internal-debt-to-asset ratio is negatively affected. But again, the estimated coefficient is
not statistically significant. This suggests that either the German CFC rule is inefficient or
at least that our indicator variable C'F'C}; is a too crude a measure to capture the effect.
Anecdotal evidence actually suggests that the CFC rule is often not binding and many MNCs
find ways to avoid it. We can support this argument by using an example: Our data suggests
that substantial (financial) assets are located on the Cayman Islands where T'AX is equal
to zero (hence, CF'C' = 1). There, we observe 274 German affiliates of 65 MNCs over all
years in our sample. At a global level, these 65 MNCs hold 5,570 affiliates (located in 140
countries) whose internal-debt ratio is almost 17% (more than 6 percentage points higher

compared to the grand sample mean).?’

8.8.  Additional tests and results in the online appendix

More tests and additional results are presented in an online appendix. In these tests we
address (i) endogeneity issues of the minimum tax variable by accounting for potential se-
lection into setting up a new minimum tax affiliate, (ii) the possibility of preferential tax
treatment in some countries, (iii) variations in the sample. It seems that endogeneity is not

an important issue and that the results are not driven by countries providing preferential

38There are two exemption clauses that need to be considered as well. Since determining treatment at
the firm level is rather complicated and also associated with a number of measurement issues (see Egger
and Wamser, 2015), considering this would exceed the scope of this paper. We therefore focus on the tax
threshold only.

39Note that this statistic refers to the raw data, not the estimation sample.
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Table 13: CFC RULES & INTERNAL DEBT

The table presents results from a fractional response model estimated by QMLE. Columns denoted by APE present average
partial effects as introduced above. Dependent variable is the internal-debt-to-asset ratio of affiliate ¢ at time ¢. All regressions
include aggregate year dummies and affiliate-specific fixed effects using the approach described above. Standard errors are
reported in parentheses. They are based on panel bootstrapping clustered at the affiliate level. x *x x denotes significance at
the 1% level; ** denotes significance at the 5% level; x denotes significance at the 10% level. Estimates are based on 195,516
observations.

Coeff. APE Coeff. APE Coeff. APE
TAX ;¢ BAQFRFx - 9R*H* -.033 -.006 .013 .002
(.165) (.030) (.177) (.031) (.210) (.037)
CFCy -.051 -.009 -.014 -.003 -.010 -.002
(.078) (.014) (.026) (-005) (.026) (.005)
(-325) (.058)
CFCiyt x MINTAX ;¢ 174 .031 171 .030
(.124) (.022) (.125) (.022)
MINTAX ;¢ S221F%K _ 039%F*  _ 189FHKk  _ 033F**
(.051) (.009) (.049) (.009)
WTAX ;¢ .087 .015
(.136) (.024)
log Sales;t 021%FF  004*** .028%*** .005*** L027H** .005%**
(.006) (.001) (.006) (.001) (.006) (.001)
Loss Carry forward;; 093¥¥* - QL7RRR 094%k* 017*** .094%** O17H**
(.008) (.001) (.008) (.001) (.008) (.001)
Tangibility; .020 .004 -.005 -.001 -.001 -.0001
(.034) (.006) (.034) (-006) (.033) (.006)
Inflation;; .002%* .0003* .002* .0003* .002%* .0003*
(.001) (.0002) (.001) (-0002) (.001) (.0002)
Corruption;; -.001* -.0002* -.001 -.0002 -.001 -.0002
(.001) (.0001) (.001) (-0001) (.001) (.0001)
GDP growth;; .001 .0002 -.001 -.0003 -.001 -.0002

(.001)  (.0003)  (.001) (.0003) (.001)  (.0003)

tax treatment. With respect to varying the sample, the results suggest that profit shif-
ting through internal non-parental lending usually involves a low-tax or tax haven location
outside the OECD area.

9. Conclusions

The main objective of this paper is to explain the use of parental debt and the functioning
of an internal capital market within MNCs. For this purpose, we first propose a rich theory
model, which not only explains the determinants of optimal debt structure of MNCs, but
also provides guidance on what influences the extensive margins of using an internal bank
or the parent as a lender. While previous research has provided evidence on the intensive
margins of internal debt, external debt, or total debt of affiliates of MNCs, none of the earlier
studies have provided evidence on debt financing provided by the parent firm.

In the empirical part, we find the following: First, parental debt financing is responsive

to tax incentives, and acts as a substitute for external debt in response to capital market
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conditions. Second, parental debt is mainly used by smaller firms, and in the absence of
an internal lending entity. Third, the size of the MNC is a key determinant of whether a
firm operates an internal bank (which is operated for the purpose of lending to high-tax
affiliates). Fourth, we find evidence that parental debt provided to foreign affiliates is raised
through external borrowing at the location of the parent firm.

We can only to some extent explain the fact, however, that about 58% of all affiliates do
not use parental debt. Several factors could explain why this is the case. One, already built
into the model as a corner solution, may be that some multinationals’ affiliates do not face
transaction costs in accessing the external capital market. Another could be that external
lenders are better at monitoring than the parent, and that the difference in monitoring capa-
bility may be group- or affiliate-specific. To incorporate the latter features into a modeling
framework is left for future work.

The central policy implication from our research is that policies to prevent firms from
using an internal capital market to shift profits have to be carefully designed. We provide a
number of results suggesting that parental debt, while responding to taxes, is primarily used
to avoid capital market imperfections. Too strict measures may come at the cost of a less

efficient allocation of financing capital within MNCs.
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Appendix 1. Optimal investment and differences in productivity

Denote effective capital costs, evaluated at the tax-efficient capital structure, by 7. Then,
the maximization problem of parent company p for optimal production and investment of

real capital K; can be stated as
max Tl = 3 2 {(1—t;) - f(0KG) =7+ K} (26)

and the first-order conditions read

fxOK) 0= = Vi. (27)

Straightforward comparative statics shows that

d;  [rkx 0K+ [k
g frr - 02

>0V, (28)

as long as the production function is not too concave, i.e., as long as fxx is not too large
in absolute terms. The condition is fulfilled for any Cobb-Douglas production function
f(OK;) = (0K;)* with a > 0, for example.

Hence, under mild conditions, an increase in productivity 6 will increase capital inves-
tment in all affiliates of the parent company p. The implication is that more productive

MNCs are also larger and have a higher demand for financial capital.
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Appendix 2. Optimal external debt-to-asset ratio

In order to derive the optimal external debt-to-asset ratio of affiliate i, b¥, we subtract

1)

equation (7) evaluated for affiliate j from equation (7) evaluated for affiliate ¢. This delivers

(t; — tj)r — p(bf = bF) — (b — ) = d(df —bF) = 0,

w(og +0p) + 0gd
(6 — t;)r — 108 51; EOP

(b7 = b) =0,

where we used b’ = 3—1’365 from equation (15) to replace bY’. Hence, we find

op
p(0g +0p) + 0gdp

b =bF — (i —ty) T (29)
Next, we define the relative capital share of an affiliate ¢ in total real capital employed by

the MNC as p; = ZKI?() ) and rearrange the first-order condition (7) to

p(0p +6g) + dpdp -bf _ MB_I_ti.T_V((;E—F(SP) -bf-pi—7(5E+6P)be‘Pj
op op op oy
- (g +0p) g Y(0p + dp) P
— b4ty REETOP) e, OB TOPINTGE
/’l’ + r 6P [3 p 6P ; [3 p]
Y(0g + 6p) (ti —t;)p; - Op

—_—r , 30
op ZN(5E+5P)+5E5P (30)

i

where we have used equation (29) to replace b in the first line.
Utilizing that by definition »; p; = 1 so that »_,,;p; = 1 — p;, we can further collect

terms and rearrange expression (30) to

(,u + 7)(5}3 + 5E) + 5E5p

- op+ 46
bF = b+t v+ 70 4 3p) Y (ti—t)p. (31

5}3 /~L(5E+5P)+5E5P vy
SR (u+7)(0p+E)+dpdp : _ ) _ dp-r
Division by 6}35 o and defining 5y = (M+'Y)(6E+6PP oy b, B = = (6Ei6P)+6E6P
and By = 19p (0p+op)r according to the main text, delivers the optimal

“ [w@Ee+ip)+opdp][(kty)(0r+dp)+iEdp)
external debt-to-asset ratio (16).
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Tax-responsiveness under losses: Graphical illustration

To get an idea about what the coefficient in Table 12 in the paper implies for marginal
effects over the range of taxes, we have produced Figure 1. Figure 1 consists of 4 sub-figures.
The first two figures (denoted by I) demonstrate how the predicted shares of external debt
(left side) and parental debt (right side) vary in the tax rate (measured along the horizontal
axis). We allow the tax rate to vary from 1 % to a hypothetical value of 70 %. Each
of the graphs includes two lines, one in red color, the other one in black. The red line
corresponds to the predicted external- or parental-debt-to-asset ratio for subsidiaries that
carry forward a loss (Loss Carry forward;; = 1). The black line corresponds to the predicted
external- or parental-debt-to-asset ratio for subsidiaries that report a loss carryforward of
zero. The figures show that the tax responsiveness becomes significantly flatter when losses
are carried forward (it does not become horizontal, however). This is what we would expect.
Even though Loss Carry forward;; = 1 has a positive impact on debt financing, we predict a
higher share of external (parental) debt when T'AX;; exceeds a value of about 38 % (64 %) for
subsidiaries that exhibit Loss Carry forward; = 0. The difference in the predicted share of
external debt between affiliates with Loss Carry forward;; = 1 and Loss Carry forward; =
0 is more than 7 percentage points for TAX;; = 0. One very interesting finding is that the
tax-responsiveness curve is almost linear for external debt. It has, however, a convex shape
when parental debt is considered. This (non-) linearity is highlighted in the two figures
denoted by II. What we have plotted there is the gradient of the tax-response functions
displayed in (I). Both figures emphasize that the marginal tax effect is positive. In case of

parental debt, the marginal tax effect is clearly increasing in T'AXj;.



Figure 1: TAX-RESPONSE UNDER LOSSES
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Additional tests and results

Endogeneity of the minimum tax variable

Although we may expect that our estimates on MINT AX are unbiased as ¢; should capture
all time-invariant MNC heterogeneity, it may be that an MNC faces a positive shock in
period t that allows the firm to newly set up a tax-haven affiliate in ¢ or afterwards. In such
a case, it could be that MINTAX is no longer estimated without bias.

In the following, we suggest three tests to find out about whether our estimates are
affected by a sample-selection problem as described above. For this, we define the variable
Sp. This variable equals 1 if three conditions are met for at least one affiliate within MNC
p: First, there is an affiliate ¢ that newly enters our dataset in any period ¢t > 1999; second,
the new affiliate ¢ becomes the minimum-tax affiliate within MNC p; third, the new affiliate
exhibits some positive lending; otherwise, S, equals zero. S, = 1 for 650 observations or 126
affiliates.

In Table 1, columns 1 and 2, we account for the potential endogeneity problem by remo-
ving all observations where S, = 1 (650 observations). The results are fully robust to the
removal of these observations and the estimated APE on MINTAX is almost the same,
compared to the benchmark estimates above.

The second approach aims at accounting for the selection into setting up a new minimum-
tax affiliate by using a control function approach (see Wooldridge, 2015). For this, we define
yet another variable S'pt, which equals one if S, = 1 and if period ¢ is the period in which
the new low-tax entity enters the dataset; or any period after that event. The objective
is to capture selection into the sample. We use S’pt as dependent variable in a first-stage
probit regression and T AXy;, log Sales;, Loss Carryforwardy, Tangibility,, Inflation;,
Corruption, andAGDP growth;; as independent variables. We then predict the probability
of Pr(gpt = 1), S’pt, and include this probability as an additional regressor in the basic
specification for internal debt.

To be specific, columns 3 and 4 in Table 1 include S’pt, columns 5 and 6 include Spt,

o~ —

S5?,, and §3pt. The results are not sensitive to this control function approach, the estimated
APEs for MINT AX;; become slightly more negative.

Preferential tax treatment

Our next test relates to possible preferential tax treatment in Belgium, the Netherlands,
Luxembourg and Switzerland. To be precise, we set TAX;; (before calculating MINTAX;;
and WTAX;;) equal to 10% if LEND;; > 0 & SALES,; > 240,000,000 (the latter refers to



Table 1: ENDOGENEITY OF MINTAX

Fractional response model estimated by QMLE. Columns denoted by APE present average partial effects
as introduced above. Dependent variable is the internal-debt-to-asset ratio of affiliate ¢ at time ¢. All
regressions include aggregate year dummies and affiliate-specific fixed effects using the approach described
above. Standard errors (reported in parentheses) are based on panel bootstrapping clustered at the affiliate
level. **x denotes significance at the 1% level; x*x denotes significance at the 5% level; * denotes significance
at the 10% level. Estimates are based on 194,866 (columns 1 and 2) and 195,516 (columns 3-6) observations.

gpt (from a first-stage probit regression) included in columns 3 and 4; Spt, S 2,t, and 5’3pt (from a first-stage
probit regression) included in columns 5 and 6. The estimated coefficients (standard errors) on the control
functions are 14.790%** (3.949); 28.683* (15.736), -853.840 (1641.186), and 340.114 (54289.530).

Coeff. APE Coeff. APE Coeff. APE

TAX; .030 .005 195 .035 272 .048
(2000 (.035)  (.204)  (.036)  (216)  (.038)
MINTAX;, S 165FFK L Q20%FF  _17TREER L 031FFF 180 **F - 032%**
(060)  (.011)  (057)  (010)  (.057)  (.010)
WTAX;, .039 .007 .012 .002 .019 .003
(174)  (031)  (164)  (.029)  (.165)  (.029)
log Sales;; 027*FF 0 005**F [ 038***F  007**¥* 043F*¥*  Q08*F**
(.005)  (.001)  (.006)  (.001)  (.007)  (.001)
Loss Carry forwards 004%FF 017K 100**FR 018%**F  104%**F Q18*F*F*
(007)  (.001)  (.008)  (.001)  (.009)  (.002)
Tangibility; .001 .0002 .025 .004 .037 .007
(034)  (.006)  (.028)  (.005)  (.030)  (.005)
Inflation; .002* .0003* .002%* .0004**  .003*%** . 001***
(.001)  (.0002)  (.001)  (.0002)  (.001)  (.0002)
Corruption; -.001 -.0002 -.001* -.0002* -.001%* -.0002*
(.001)  (.0001)  (.001)  (.0001)  (.001)  (.0001)
GDP growth;; -.0004 -.0001 -.002 -.0004 -.003* -.001*

(.001)  (.0002)  (.002)  (.0003)  (.002)  (.0003)




total sales at the MNC level).! While the change applies only to 3,202 single observations, the
adjustment will affect more than these 3,200 affiliates through new incentives in MINTAX
and WTAX. The results are available upon request.

The findings for external debt are fully unaffected by this adjustment, so are the re-
gressions for parental debt. In case of internal debt we can confirm the negative impact of
MINTAX;. However, we now find a weakly significant positive impact of WT AX;,. This
might suggest that — for this specific sample and tax adjustment — the relative position within
a firm’s tax- and assets-distribution determines the allocation of internal debt. But we can
not rule out the possibility that tax incentives are misspecified when making the preferential

tax adjustment.?

Focus on wholly-owned subsidiaries

Let us briefly discuss some additional tests on the robustness of our results. While these are
not reported here, they are available upon request. The first test focuses on wholly- or 100%-
held subsidiaries. This implies a loss of about 33,300 observations. Previous work has argued
that many minority shareholders involved in firm decisions give rise to conflicts of interest.
In particular, different shareholders may have different goals with respect to profit shifting
or financial choices in general. When focussing on wholly-owned foreign subsidiaries and
excluding all observations with an ownership share smaller than 100%, we confirm the basic
pattern found in Tables 6 and 7. Most importantly, we can show that WT AX;; determines
external debt, that parental debt is mainly driven by T AX;;, and that MINTAX; is the

relevant tax incentive when internal debt financing is examined.

Focus on MNCs that hold affiliates in OECD countries only

The last test focusses on MNCs whose operations are exclusively within OECD member
countries. To be precise, once we observe that an MNC has established an investment in a
country outside the OECD, we drop this firm from our sample. Of course, this results in a
significant loss of 133,717 observations (or almost 70% of the basic sample). When analyzing
this sub-sample, the most interesting finding is that the minimum tax in no longer significant,
irrespective of the type of debt we are examining. Particularly the finding that MINTAX;,

becomes insignificant in case of internal debt suggests that profit shifting usually involves a

1Using this threshold is motivated by the definition of a coordination center in Belgium (see Quaghebeur,
2005). We also require that the affiliate is operating in the financial services sector.

2In fact, the latter is very likely as the total number of coordination centers in Belgium is about 400 (see
Styczen, 2010). Most of these firms are non-German, so only very few of the 571 affiliates we observe in
our data in Belgium will actually benefit from preferential tax treatment. Note that our confidential dataset
does not allow us to identify single MNCs which are known to operate coordination centers in Belgium.



low-tax or tax-haven location and it happens mainly outside the OECD. This is in line with
the finding that CFC rules in case of debt shifting are not binding, on average (see above).
The insignificance of MINTAX;; in case of external debt is in line with the argument that
external debt substitutes for internal debt if there is no access to a low-tax or tax-haven
entity within the group. Given that all such entities are excluded in our OECD sample, this

result is very reassuring with respect to the understanding of the M INT AX;; mechanism.
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