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Abstract
Thin capitalization rules limit firms’ ability to deduct internal interest payments 
from taxable income, thereby restricting debt shifting activities of multinational 
firms. Since multinational firms can limit their tax liability in several ways, regu-
lation of debt shifting may have an impact on other profit shifting methods. We 
therefore provide a model in which a multinational firm can shift profits out of a 
host country by issuing internal debt from an entity located in a tax haven and by 
manipulating transfer prices on internal goods and services. The focus of this paper 
is the analysis of regulatory incentives, (i) if a multinational firm treats debt shifting 
and transfer pricing as substitutes or (ii) if the methods are not directly connected. 
The results provide a new aspect for why hybrid thin capitalization rules are used. 
Our discussion in this paper explains why hybrid rules can result in improvements in 
welfare if multinational firms treat methods of profit shifting as substitutes.

Keywords  Thin capitalization rules · Profit shifting methods · Substitution

JEL Classifications  H7 · H2 · K3

1  Introduction

The loss of tax revenue caused by earnings stripping is a prominent subject of both 
public debate and academic literature. Earnings stripping is a practice in which a 
multinational corporation (MNC) finances a production facility with loans issued by 
an entity in a tax haven and can thus reduce its taxable income. The MNC thereby 
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exploits corporate income tax rate differentials and the fact that interest payments on 
intercompany loans are at least partially tax deductible in many countries. This pro-
vides MNCs with an opportunity to lower their tax bills. The resulting profit shifts 
from high tax to low tax jurisdictions take place in, and therefore are relevant for, 
many developed countries. The OECD addresses this topic in its Action Plan on 
Base Erosion and Profit Shifting (OECD, 2013) and, in its final report, suggests best 
practice actions to reduce the prevalence of misuse of internal loans (OECD, 2015). 
To alleviate the issue, almost all affected countries have introduced thin capitaliza-
tion rules which limit the deductibility of internal interest payments from taxable 
income and hence restrict debt shifting activities of multinational firms. The design 
of the thin capitalization rules varies across countries. Rules can either take the form 
of a safe harbor rule, which limits the tax-deductible amount of internal debt com-
pared to equity, or an earnings stripping rule, which regulates the ratio of debt inter-
est to pre-tax earnings. Interestingly, we note that countries exist that only use one 
of the two regulatory rules, while other countries have implemented instruments that 
simultaneously employ both types of rule (e.g., Denmark, Czech Republic, Lithu-
ania, Latvia and Japan).

There is no doubt that thin capitalization rules, regardless of type, restrict the 
misuse of internal loans (Büttner et al., 2012; Wamser, 2014). However, there is a 
wider discussion taking place among economists and policymakers on which rule to 
use under certain circumstances. Indeed, recent policy changes have been witnessed 
in Belgium (2019), the Netherlands (2019), Sweden (2019), Lithuania (2019) and 
Japan (2019) to name just a few examples. Of course, the European Union’s Anti-
Tax Avoidance Directive (2016) will have given rise to some of these changes. Arti-
cle 4 of the Directive stipulates that all countries in the European Union must imple-
ment an earnings stripping rule by January 2020 or if an equally effective interest 
limitation rule is already in place which can continue to be used in the meantime, by 
January 2024.

The frequent policy changes highlight that countries are concerned about MNCs’ 
debt shifting activities and combat them with adjustments of tax rates and a mix 
of measures to fight profit shifting. Not all afore-mentioned countries changed their 
regulatory system to one which solely employs the earnings stripping rule.

In this paper we will therefore focus in particular on the choice of regulation when 
both types of rule are available. We analyze thin capitalization rules in a general 
equilibrium model in which a MNC can shift profits via debt shifting and transfer 
pricing. The transfer pricing channel serves as a role model for other potential profit 
shifting methods and was chosen due to its current relevance for MNCs’ profit shift-
ing activities. MNCs could also switch between shifting methods to avoid restric-
tions which apply to only one of their profit shifting strategies. Regulatory changes 
focused on one profit shifting channel will influence MNCs’ strategy as a whole. We 
believe that changes in effective costs of one method will lead to changes in effective 
costs of other methods, too. To consider this, the different profit shifting methods 
are modeled in the form of cost substitutes. The empirical literature on MNCs deal-
ing with substitution across different methods of profit shifting is rather limited. Just 
a few papers, like those of Saunders-Scott (2015) and Nicolay et al. (2017), found 
evidence for the existence of a substitutional effect. Nevertheless, there might be 
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other potential reasons for countries to implement a hybrid thin capitalization rule 
than the substitution of profit shifting channels. Møen et al. (2019) show that MNCs 
use both internal and external debt to shift profits. The possibility of shifting profits 
by external debt could offer an incentive for MNCs to evade regulation that is based 
on internal debt only. In turn, this could cause countries to tackle different types of 
debt with different rules and create incentives for the use of hybrid rules. See Møen 
et al. (2019) for a general discussion on using internal and/or external debt to shift 
profits and Blouin et al. (2014) for a discussion of the effects that thin capitalization 
rules have on the internal and external debt-to-asset ratios of MNCs. Another argu-
ment for the use of hybrid thin capitalization rules could arise due to firm hetero-
geneity. If countries could choose which rule to use for a specific sector, this could 
be beneficial in the context of the fact that heterogeneous firms may have different 
debt-to-asset ratios for reasons other than earnings stripping. For a general discus-
sion of firm heterogeneity and profit shifting, see Krautheim and Schmidt-Eisenlohr 
(2011). However, we believe that the substitution of profit shifting channels is one 
of the strongest motives for the implementation of a hybrid thin capitalization rule, 
albeit one that has not yet been entirely analyzed.

To the best of our knowledge, we are the first to analyze a general equilibrium 
model which incorporates the simultaneous application of both safe harbor rules and 
earnings stripping rules in an environment where a multinational firm treats differ-
ent channels of profit shifting as substitutes. The most closely related approaches to 
ours are those described in the papers of Schindler and Schjelderup (2016), Mardan 
(2017) and Gresik et al. (2017). Schindler and Schjelderup (2016) analyzed thin cap-
italization rules under cost complementarity and cost substitution. A main result is 
that stricter regulation of debt shifting can foster profit shifting activities. However, 
their results are either based on sole application of a safe harbor rule or, conversely, 
sole application of an earnings stripping rule. In contrast, our paper addresses the 
simultaneous use of safe harbor rules and earnings stripping rules. Our results indi-
cate that the earnings stripping rule cannot completely replicate the consequences 
of the safe harbor rule; thus, the choice to employ both rules may lead to a welfare 
improvement. This result complements the results in the existing literature. Gresik 
et  al. (2017) employ a general equilibrium analysis to show in which situations 
MNCs may carry out debt shifting and transfer pricing and that the safe harbor rule 
is inferior to the earnings stripping rule. Their main argument for the superiority of 
the earnings stripping rule is that this rule imposes restrictions on the misuse of debt 
financing as well as transfer pricing activities. They find that the safe harbor rule 
affects only the debt shifting strategy of MNCs. Mardan (2017) on the other hand 
found no clear preference for one rule over another when he investigated a model 
which focuses on the presence of financial frictions. The results show that the supe-
riority of one rule over another depends on the extent to which MNCs can use other 
profit shifting channels besides debt shifting activities. In contrast to our approach, 
neither Mardan (2017) nor Gresik et al. (2017) use a setting in which a multinational 
firm treats different profit shifting channels as substitutes. Gresik et al. (2017) rule 
out a part of the substitutional effect by definition of the concealment cost function, 
as an increase in effective debt shifting costs does not lead to an increased use of 
transfer pricing in their model. Thus, they find that the safe harbor rule is inferior 
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to the earnings stripping rule and the implication that follows is that hybrid rules 
should not be the policy of choice for countries. In contrast, our results suggest that 
the substitution of profit shifting methods alters the choice of the MNC in a specific 
way and also alters the effective tax rates and, as a consequence, the cost of capital.

Thus substitution across profit shifting methods offers two opposing arguments 
for how an MNC can react to hybrid regulation. Either hybrid regulation could raise 
the effective cost of capital, the MNC thus reacting by decreasing the amount of 
capital it holds, or stricter regulation could force the MNC to increase the amount of 
capital it holds in order to mitigate the constraints. Hybrid rules may thus improve 
welfare if the reaction of the MNC coincides with the characteristics of a country’s 
welfare function.

As a starting point, we are able to replicate the results of Gresik et  al. (2017) 
in our framework as a literature benchmark, when we do not apply the afore-men-
tioned substitution. We then argue that countries either choose to employ the earn-
ings stripping rule, the safe harbor rule or the hybrid model, depending on their 
unique country characteristics. It is therefore possible that one country chooses one 
type of rule, while another chooses a different type. All afore-mentioned European 
countries have enforced the same type of regulation. The safe harbor rule allows 
deductible interest expenses up to a 4:1 debt to equity ratio with a safe harbor limit 
of approximately €3 m. The earnings stripping rule allows a company to make tax 
deductions of 30% of its earnings before interest, taxes, depreciation and amortiza-
tion (EBITDA). Japan imposes a debt to equity ratio of 3:1 and allows net interest 
payments of up to 50% of adjusted taxable income, except for net interest payments 
up to JPY10m. This paper aims to provide an explanation for the observed variation 
of fiscal rules. We will show that the decision of fiscal rules depends on country-spe-
cific factors like tax rates and capital investment. For example, all afore-mentioned 
European countries levy combined corporate income tax rates equal to or lower than 
the European average of 22% in 2020, e.g., 22% in Denmark, 20% in Latvia, 19% in 
Czech Republic and 15% in Lithuania. Japan levies a combined corporate income 
tax rate of 29.7%.1 A similar picture can be drawn for effective average tax rates. 
In 2019, Japan had the highest effective average tax rate (27.2%) followed by the 
Czech Republic (21.2%), Denmark (19.6%), Latvia (17%) and Lithuania (13.4%). 
All countries decreased their combined and effective average corporate income tax 
rates in the last decades, possibly as a consequence of competition for foreign invest-
ment. The amount of inward and outward investments varies across those countries. 
The Czech Republic has the highest amount of inward foreign direct investment 
measured in percentage of GDP (68%) followed by Latvia (52%), Lithuania (38%), 
Denmark (35%) and Japan (4%). This ordering of countries is inverted in the case of 
outward investments as Denmark (63%) and Japan (35%) have the highest amount of 
outward foreign direct investment measured in percentage of GDP followed by the 
Czech Republic (18%), Lithuania (9%) and Latvia (6%). To summarize, these obser-
vations suggest that there exist a partition of countries which can be characterized 
by a low ratio of inward to outward investments and another partition of countries 

1  See the OECD Tax Database for the data used.
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with a high ratio of inward to outward investments. We argue that these country-
specific differences have an effect on the fiscal rules that the countries apply.

Our prediction is that countries with a high ratio of inward to outward foreign 
direct investment can have an interest in protecting the tax revenues paid by MNCs 
through an additional safe harbor rule. In contrast, countries with a low ratio of 
inward to outward foreign direct investment are more interested in domestic tax 
revenues and wages and only implement an additional safe harbor rule if the MNC 
increases the amount of capital it holds. In many countries the reaction of the MNC 
will not coincide with their welfare characteristics, and therefore, these countries 
should only implement an earnings stripping rule. We will show that the results of 
our model substantiate this prediction. Accordingly, MNCs treating profit shifting 
methods as substitutes could be an important aspect explaining the policy choice 
of fiscal authorities in Denmark, Lithuania and Japan and other countries. We think 
that our results provide a new aspect to the explanation for why hybrid thin capitali-
zation rules are used.

The remainder of the paper is organized as follows: In Sect. 2 we present a gen-
eral equilibrium model with debt shifting and transfer pricing. Section 2.1 focuses 
on the impact of thin capitalization rules and cost substitution on an MNC’s produc-
tion decision. In Sect. 2.2 we discuss the effect on welfare maximization, and finally, 
in Sect. 3, we offer concluding remarks.

2 � The model

Our model covers a two-country setting in which a MNC has subsidiaries in both 
countries. The countries differ in that one is a tax haven which levies a corporate 
income tax (CIT) with a zero tax rate, while the other is the home of the MNC’s 
production facility with a positive CIT rate t . We will refer to the latter as the home 
country from now on. Production in the home country is financed by the tax haven 
subsidiary, which endows the home country subsidiary with capital k in the form 
of either internal debt b and/or equity e . The MNC faces capital costs r , which are 
given exogenously, as well as capture market and firm-specific risks. We assume, for 
simplicity, that the tax haven subsidiary is entirely financed with equity by the par-
ent company located outside these countries. The financing structure is inspired by 
Gresik et al. (2017), as we are only interested in internal debt shifting. A more com-
plex financing structure would raise questions on how to deal with issues like regula-
tion on total debt or external debt shifting which we have discussed in introduction.

The subsidiary in the home country produces output with the help of capital k as 
well as labor inputs lM and uses production technology f (k, lM) with the usual prop-
erties f ′

k
, f ′
lM

> 0 and f ′′
kk
, f ′′
ll
< 0 . Besides the subsidiary, a domestic firm also oper-

ates in the home country. The domestic firm only uses labor inputs lD to produce 
output with production technology g(lD) . The technology has the usual properties 
g

′

lD
> 0 and g′′

ll
< 0 . Staff are employed at a wage rate w , which is the same for both 

firms. Furthermore, both firms sell their produced units in a competitive market with 
a purchasing price normalized to one. Moreover, workers in the home country 
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inelastically supply one unit of labor and the wage rate clears the labor market such 
that lM + lD = 1 . The modeling of the domestic firm is important for establishing the 
market-clearing wage, and it plays an important role in the welfare analysis. The 
welfare in the home country is affected by national and public income. National 
income is composed of workers’ income, which corresponds to their wage and entre-
preneurial income, which itself corresponds to the after-tax profits of the domestic 
firm. Public expenditure is entirely financed by tax revenues from both the domestic 
and the multinational firm. Section  2.2 analyzes welfare maximization in detail. 
Additionally, the MNC is able to shift profits from the home country to the tax haven 
via debt shifting and transfer pricing. This setting is based on Gresik et al. (2017) 
and is a generalization of the model created by Hong and Smart (2010).

Our model differs in some aspects from that presented by Gresik et  al. (2017) 
because we are primarily interested in the interplay between profit shifting methods 
and their impact on thin capitalization regulation. In the first step, our model incor-
porates transfer pricing and allows for the mispricing of internal goods and services 
instead of an abusive internal interest surcharge. The motivation behind this 
approach is that internal goods and services have an impact on EBITDA and can 
thus help explain empirical findings like those found by Saunders-Scott (2015). The 
aim is to not only investigate the well-known effects on the use of internal debt and 
overall investments, but also see to what extent thin capitalization regulation could 
have an additional effect on EBITDA through the transfer pricing channel. Both 
types of modeling lead to the shift of a lump-sum of profits between the affiliates 
and are expected to affect thin capitalization rules in a similar manner. The total 
profits shifted via transfer pricing are tax deductible, denoted by q and defined as the 
deviation from the internal price pI from the arm’s length price p on all internal 
goods and services I , i.e., q =

(

pI − p
)

I . The MNC naturally operates with an effi-
cient combination of price deviation and amount of internal goods and services to 
minimize the costs of its transfer pricing activities. We therefore let all costs for the 
use of the transfer pricing method depend only on the amount of profits shifted via 
transfer pricing and cover them via a concealment cost function. Secondly, we 
assume that the amount of internal debt affects concealment costs which arise if the 
MNC shifts profits via the transfer pricing channel. A substitutional or even comple-
mentary concealment cost effect on the different types of profit shifting is therefore 
also included in the model. Thus, concealment costs c(q, rb) depend on the profits 
shifted via transfer pricing q and the amount of debt interest rb . The cost function 
has the usual first- and second-order properties c′

q
, c

′

b
> 0 and c′′

qq
, c′′

bb
> 0 . As the 

above-mentioned empirical literature suggests, the substitutability of profit shifting 
methods is more suitable than complementarity. This paper therefore focuses on the 
effects of concealment cost substitutability. In line with Saunders-Scott (2015), as 
well as Schindler and Schjelderup (2016), we define cost substitutability as an 
increased use of one profit shifting method based on an increase in costs of another 
method. As a result, the cross-derivatives of the concealment cost function are 
assumed to be positive, i.e., c′′

qb
> 0 and c′′

bq
> 0.

Additionally, we assume positive stand-alone costs for profit shifting via the 
transfer pricing channel, i.e., c(q, 0) ≥ 0 . There are no stand-alone costs for internal 
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debt, however, i.e., c(0, rb) = 0 . The argument for the former is that transfer pric-
ing usually requires concealment costs that can mirror possible risk and auditing 
costs, including fines (Kant, 1988) or costs to conceal the true deviation from the 
arm’s length principle (Haufler & Schjelderup, 2000). In the case of the latter, there 
are two different literature branches which treat the topic of related costs of internal 
debt, both of which we would like to discuss in this paper. On the one hand, inter-
nal debt should not generate costs itself, providing no laws were breached by the 
MNC. This point of view is supported by Stonehill and Stitzel (1969) who argue 
that internal debt is nothing more than tax-favored equity. Furthermore, Gresik et al. 
(2017) argue that MNCs are not able to exploit loopholes to conceal excessive debt. 
Both arguments imply zero internal debt costs and thus b = k . However, no empiri-
cal support exists for this type of modeling (Büttner et al., 2012). On the other hand, 
there could be agency costs associated with the use of lawyers or accountants. In 
our opinion, no direct internal debt costs should be incurred if the MNC abides by 
the law and the debt level should be less than 100%. Our setting incorporates these 
opposing ideas due to the fact that an indirect cost effect arises through cost substi-
tution. This ensures that higher internal debt levels lead to higher total concealment 
costs and that the efficient debt level is below the maximum.

2.1 � Firm behavior and thin capitalization rules

The domestic firm operates only in the home country, does not have a relationship 
with the tax haven and thus has no profit shifting opportunities. The domestic firm’s 
after-tax profits can be written as

where �D denotes the domestic pre-tax profits. Profit maximization leads to the first-
order condition

where marginal labor productivity equals the wage rate. Equation (2) and the labor 
market-clearing condition lM + lD = 1 explain the relationship between the domestic 
and the multinational firm and their impact on workers’ national income. The higher 
the number of workers employed by the multinational firm, the higher the competi-
tion between those firms in the labor market. This has a positive effect on wages. In 
contrast, the MNC benefits from foreign direct investment in addition to its labor 
inputs and shifts profits by means of transfer pricing and debt shifting. Thus, the 
MNC’s after-tax profits read

In the absence of regulation, the efficient transfer price, as well as the amount of 
internal debt, is determined at the point where the tax rate equals the respective mar-
ginal costs. It can thus be said that marginal costs are equal across the different profit 
shifting methods, i.e., c�

q
= c

�

b
 . Additionally, the home country subsidiary employs 

(1)(1 − t)�D = (1 − t)(g
(

lD
)

− wlD),

(2)g
�

lD
= w,

(3)Π = (1 − t)
(

f
(

k, lM
)

− wlM
)

− r(k − tb) + tq − c(q, rb).
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staff at its marginal cost, i.e., f �
lM

= w , which implies that marginal labor productiv-
ity is equal across firms. Finally, the level of investment depends on taxes because 
an increase in tax rate results in higher marginal capital productivity, as f �

k
=

r

1−t
 . 

Under these conditions, an unconstrained multinational firm usually shifts some of 
its profits via transfer pricing and some via debt financing, even when substitutabil-
ity across profit shifting methods is assumed. It may be imaginable that the MNC 
finances its investment entirely via debt in the most extreme cases and therefore 
operates without transfer pricing. Either way, internal debt will play a key role in the 
MNC’s investment strategy.

Since the excessive use of internal debt reduces the taxable corporate income for 
the home country, there is a justified interest in limiting this option. The home coun-
try can use thin capitalization rules to restrict the share of tax-deductible internal 
debt. A safe harbor rule, which limits the tax-deductible amount of internal debt 
compared to overall capital used, or an earnings stripping rule, which regulates the 
ratio of debt interest to pre-tax earnings, can be implemented. Establishment of a 
safe harbor rule allows internal debt to be deducted as long as

The share of internal debt to capital is denoted by zsh , with 0 ≤ zsh ≤ 1 . On the 
one hand, this type of rule restricts the amount of tax-favored internal debt. This is 
synonymous with an increase of the effective costs. On the other hand, there is no 
direct effect on the effective costs of transfer pricing activities. Nevertheless the sub-
stitutability of profit shifting methods leads to an indirect cost effect if the amount of 
internal debt changes. In contrast, an earnings stripping rule can be characterized as

It becomes apparent that transfer pricing lowers pre-tax earnings before interest 
expenses and thus places greater emphasis on the earnings stripping rule. The ratio 
of internal debt interest to EBITDA is denoted by zes , with 0 ≤ zes ≤ 1 . A lower zes 
implies a more stringent rule and thus lower deductible interest expenses.

Equations  (3), (4) and (5) set up the profit maximization problem of the MNC 
in the case of the home country employing a safe harbor rule, an earnings stripping 
rule or a combination of the two, respectively. The resulting first-order conditions2 
are

(4)b ≤ zshk.

(5)rb ≤ zes
(

f
(

k, lM
)

− wlM − q
)

.

(6)t = c
�

q
+ �eszes,

(7)t = c
�

b
+

�sh

r
+ �es,

2  The maximization problem and the corresponding first-order conditions can be found in Appendix 1.



589

1 3

Substitution across profit shifting methods and the impact…

where �sh and �es are the respective Lagrange multipliers. We will therefore first take 
a look at the unconstrained case, i.e., �sh = 0 and �es = 0 . If we compare the substi-
tutability of profit shifting methods with the case, where the methods are not con-
nected to each other, the following statement applies.

Proposition 1  If a substitution effect between debt shifting and transfer pricing 
exists, then a multinational firm operates with the same capital inputs, has a lower 
amount of internal debt and shifts fewer profits via transfer pricing than when profit 
shifting methods are not connected to each other.3

First, Eqs. (8) and (9) show that profit shifting costs are not related to the choice of 
production inputs in the unconstrained case. Thus, the MNC operates with the same 
amount of capital inputs regardless of how it decides to optimize its profit shifting 
activities. Of course, the composition of capital may change due to changes in the 
use of internal debt. Equation (7) shows that the amount of internal debt decreases if 
cost substitutability is assumed. In the absence of substitutability, it is most efficient 
to use internal debt only, i.e., k = b . Substitutability implies an increase in marginal 
costs of internal debt and thus leads to a shift in use from internal debt to equity. The 
varying amounts of internal debt further affect transfer pricing strategy. A decreas-
ing proportion of internal debt under substitutability leads to lower marginal costs of 
transfer pricing. This is due to the assumption that cross-derivatives of the conceal-
ment cost function are positive. As a result, the MNC will increase the amount of 
profits shifted via transfer pricing. However, stand-alone costs of transfer pricing are 
always lower than the costs associated with the same amount of profits being shifted 
under substitutability, i.e., c

(

q, 0
)

< c
(

q, b
)

 , because the first-order derivatives of 
the concealment cost function are positive. Consequently, the overall profits shifted, 
as well as the amount of internal debt and transfer pricing, are lower under substi-
tutability. The amount of internal debt decreases because substitutability raises the 
costs of profit shifting in Eq. (7). The amount of transfer pricing decreases because 
under substitutability a positive cost effect arises due to the use of internal debt in 
Eq.  (6). The MNC can only react by decreasing the amount of profits shifted via 
transfer pricing.

The most notable message of these findings is that an underestimation of transfer 
pricing costs (if cost substitutability is not expected) results in exceptionally high 
forecasts for the prevalence of profit shifting methods. This effect will certainly have 
an impact on the choice and effectiveness of regulatory instrument. Hence, the main 

(8)f
�

k
=

r − �shzsh

1 − t + �eszes
,

(9)f
�

lM
= w,

3  The proof of Proposition 1 and the arguments provided below is shown in Appendix 2.
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purpose of this section is to assess how the substitutability of profit shifting costs 
affects the safe harbor and earnings stripping rules.

Next, we consider the case of a binding safe harbor rule, i.e., 𝜆sh > 0 and �es = 0 . 
Firstly, it was found, as Eq.  (6) shows, that the introduction of a safe harbor rule 
has no direct impact on transfer pricing activities. Nevertheless, marginal costs of 
transfer pricing and the amount of profits shifted through it are of course affected by 
the level of internal debt. Secondly, it was found that, if the safe harbor rule does not 
bind, the same case applies as discussed before. Based on this, it can be said that a 
binding safe harbor rule limits the use of either internal debt or transfer pricing and 
consequently other methods are more likely to be used. Intuitively, one might expect 
that this results in limited debt shifting and instead more transfer pricing activities. 
This is a possible outcome of course, but the opposite may also be true. Either way, 
the MNC tries to soften the safe harbor limitation for internal debt by using higher 
amounts of capital. This can be explained by Eq. (8) in which the effective cost of 
capital decreases if a binding rule is in place. The increased use of capital allows 
the MNC to use more internal debt, too, as seen in the unconstrained case. Further-
more, it can thereby limit transfer pricing activities. Which of the options the MNC 
chooses depends on the marginal costs associated with the profit shifting methods.

Additionally, different levels of use of capital inputs affect the labor use by the 
MNC. Equation (9) shows that labor is used at its marginal productivity level. As the 
use of capital inputs increases, so does marginal labor productivity and hence labor 
inputs are affected, i.e., the amount of labor input increases. Consequently, there is 
more competition in the labor market between the domestic and the multinational 
firm. This results in a lower number of domestic staff employed and higher wages. 
Overall, despite the adaptations in production inputs and profit shifting activities, 
the distortions brought about by the safe harbor regulation reduce the MNC’s total 
profit.

The effects of an earnings stripping rule, i.e., 𝜆sh > 0 and �es = 0 , are similar to 
those of a safe harbor rule. A binding earnings stripping rule decreases the effective 
cost of capital, and thus, the MNC operates with high levels of capital inputs, as 
outlined by Eq. (8). As mentioned before, this leads to more staff being employed by 
the MNC, fewer being employed by the domestic firm and higher wages. The main 
difference between safe harbor and earnings stripping regulation arises as a result 
of the direct effect shown in Eq.  (6). Even if the MNC operates without the use 
of internal debt, earnings stripping regulation raises effective transfer pricing costs 
and therefore limits the ability to shift profit in this manner. This effect can lead to 
a situation in which the MNC reduces both internal debt use and transfer pricing 
activities in line with regulation. Nevertheless, the MNC substitutes one method in 
favor of the other. This effect still takes place but is not directly visible if the use of 
both methods decreases. The points regarding the introduction of a thin capitaliza-
tion rule, which have been presented above, are summarized in Proposition 2.4

4  The proof of Proposition 2 and the arguments provided above is shown in Appendix 3.
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Proposition 2  In the case of cost substitution, the introduction of a thin capitaliza-
tion rule, regardless of safe harbor or earnings stripping rule, leads to lower total 
MNC profits, increased capital and labor inputs for the MNC and a lower amount of 
overall shifted profits. Additionally, the safe harbor rule implies a limited use of one 
profit shifting method in favor of the other; however, the effect is ambiguous under 
the earnings stripping rule.

The most important point stated in Proposition 2 is the fact that even if a thin 
capitalization rule’s main goal is to target the misuse of internal debt, such regula-
tion also affects other profit shifting channels. It is even questionable, whether thin 
capitalization rules lead to a limited use of internal debt or whether cost advantages 
can change the direction of the targeted effect. The introduction of a safe harbor rule 
for example affects concealment costs and raises the effective costs of profit shifting. 
This effect can be seen when the right-hand side of Eq. (7) increases. Consequently, 
the MNC is incentivized to lower marginal debt shifting costs. Under the assumption 
of substitutability, this can be done either by reducing the amount of internal debt or 
by reducing the amount of profits shifted via transfer pricing. Based on Eq. (6) mar-
ginal transfer pricing costs remain constant, meaning a reduction of internal debt 
leads to more generous transfer pricing and vice versa. The decision on which type 
of profit shifting to reduce depends on the structure of the concealment cost function 
and the adaptations made with respect to Eqs. (6) and (7). In general, it is therefore 
possible that the introduction of a safe harbor rule will lead to increased debt shift-
ing activities by the MNC. However, regulation will target at least one profit shifting 
channel and, in case of cost substitution, has a positive effect on the use of the other 
methods. This means that a safe harbor rule will cause the MNC to do less of one 
type of profit shifting, but more of the other, while an earnings stripping rule can 
cause the MNC to do less of both. This finding is in line with those by Schindler and 
Schjelderup (2016), who analyzed the interplay of debt shifting and abusive internal 
interest surcharges. A further important point is that the effects of both types of thin 
capitalization rule are not too dissimilar under cost substitution. This is due to the 
indirect effect that the safe harbor rule has on transfer pricing activities. If transfer 
pricing activities are considered separately, the safe harbor rule, in contrast to the 
earnings stripping rule, has no impact on transfer pricing because the rule itself is 
not connected to the amount of profits shifted in this way. This difference cannot 
be observed under cost substitutability. Nevertheless, the strength of the effects is a 
crucial factor when deciding which rule to implement.

2.2 � Welfare

In general, the home country’s government has the opportunity to maximize welfare 
by introducing a safe harbor rule, an earnings stripping rule or a combination of the 
two. To answer the question which rule should be used, Gresik et al. (2017) created 
a model which included debt shifting and transfer pricing via abusive internal inter-
est surcharges and which showed that the safe harbor rule is inferior to the earnings 
stripping rule under certain conditions. They showed that in an environment where 
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both rules bind, implementation of a safe harbor rule reduces welfare and thus one 
should not use it in conjunction with an earnings stripping rule. In this section, we 
will show that this result holds true for cost substitution across profit shifting meth-
ods, as well as for transfer pricing via mispricing of internal goods and services. 
This is the case if certain conditions are kept constant. Additionally, we will analyze 
how cost substitution affects the combined use of the safe harbor and earnings strip-
ping rules if we relax these conditions.

The welfare in the home country is affected by national income x , which is used 
for consumption, and public income G , which is used to finance public goods or 
other necessary government spending. National income is composed of workers’ 
income, which corresponds to their wage w , on the one hand and, on the other hand, 
entrepreneurial income, which corresponds to the after-tax profits of the domestic 
firm (1 − t)�D . Thus, national income is x = w + (1 − t)�D . Public expenditure is 
entirely financed by tax revenues from the domestic and the multinational firm, i.e., 
G = t�D + t�M . Hence, home country welfare can be written as

We assume that the welfare function has the usual properties, i.e., W ′

x
,W

′

G
> 0 

and W ′′
xx
,W′′

GG
< 0 . In the following, welfare is denoted by Wes∕sh if both rules bind. 

Differentiating Wes∕sh with respect to zsh yields

where the former term in the brackets is dx

dzsh
 and the latter is dG

dzsh
 . We are especially 

interested in changes of the safe harbor regulation when both rules bind for two rea-
sons. Firstly, the previous literature recommends the use of a sole earnings stripping 
rule. Thus, the effects of a safe harbor regulation in combination with an existing 
earnings stripping rule are highly relevant. Secondly, to use a similar approach is the 
easiest way to compare our results with those of Gresik et al. (2017). Therefore, this 
section focuses on the analysis of changes in the safe harbor regulation when both 
rules bind and the earnings stripping rule is kept constant. In any equilibrium where 
both rules bind, Eqs. (1–9) and lM + lD = 1 hold with equality. Totally differentiating 
these equations and inserting the results in Eq. (11) leads to

5

(10)W(x,G) = W(w + (1 − t)�D, t�D + t�M).

(11)
dWes∕sh

dzsh
= W

�

x

[

dw

dzsh
+ (1 − t)

d�D

dzsh

]

+W
�

G

[

t
d�D

dzsh
+ t

d�M

dzsh

]

,

(12)

dWes∕sh

dzsh
=

dk

dzsh

[

W �
x

(

1 − (1 − t)lD
) f ��

lk
g��
ll

f ��
ll
+ g��

ll

+W �
G
t

(

r(1 - z
es
)z

sh

z
es

− l
D

f ��
lk
g��
ll

f ��
ll
+ g��

ll

)]

.

5   The derivation of equation (12) can be found in Appendix 9.
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Equation (12) shows the effect of a tightening of the safe harbor rule on wel-
fare. Whenever Eq. (12) is strictly positive, a tightening of the rule leads to lower 
welfare in the home country since a higher zsh implies weaker regulation. For 
dk

dzsh
> 0 , a weakening of the safe harbor rule has a strictly positive effect on 

national income; however, the effect on public income is ambiguous. The ambi-
guity is caused by the different effects on the tax base of the domestic and the 
multinational firm. As we know from the derivation of Eq. (12), a weakening of 
the safe harbor rule reduces the profit of the domestic firm on the one hand and 
increases the MNC’s taxable profits in the home country on the other hand. For 
national income, the positive effect on wages overcompensates for the loss in 
entrepreneurial income. As a result of these findings the following statement 
applies.

Proposition 3  For W �

x
= W

�

G
and dk

dzsh
> 0, one should not use the safe harbor rule in 

conjunction with the earnings stripping rule if both rules bind in equilibrium 
because a tightening of safe harbor regulation decreases the home country’s 
welfare.

If we assume that the government puts equal weighting on national and public 
income, i.e., W �

x
= W

�

G
 , then Eq. (12) can be reduced to

which is strictly positive as long as a weakening of the safe harbor rule has a pos-
itive effect on the MNC’s capital inputs, i.e., dk

dzsh
> 0 . Thus, Eq. (13) proves Proposi-

tion 3 and supports the primary findings by Gresik et al. (2017). This result is driven 
by two main assumptions. The first assumption is that both an increase in national 
and public income has the same effect on welfare. The results from Eq.  (12) may 
change if we ease this condition and assume that the welfare weightings of national 
and public income differ. Proposition 3 still holds true for W ′

x
≠ W

′

G
 as long as

Thus, Eq. (14) characterizes the range of welfare functions for which the result 
holds true, even if welfare weightings are not equal. It is significant that countries 
with a high welfare weight on national income will probably lie in the range of 
Eq. (14), whereas countries with a high welfare weight on public income will prob-
ably lie outside the range. In the following, we assume that implementation of a 
stricter safe harbor rule in conjunction with an earnings stripping rule creates incen-
tives for the MNC to reduce its capital inputs. The argument for this assumption is 
that stricter hybrid regulation could raise the effective cost of capital and the MNC 

(13)
dWes∕sh

dzsh
=

dk

dzsh

[

(
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) f ��
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g��
ll
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zes
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will thus react by decreasing the amount of capital it holds. In contrast, it could be 
argued that stricter regulation forces the MNC to increase the amount of capital it 
holds in order to mitigate the constraints. We will take a closer look at how regula-
tion affects capital inputs and shed light on these opposing arguments. Totally differ-
entiating Eq. (8) given Eqs. (6–9) and the results of Appendix 4 lead to

with � =
1

1−c
�
q

[

(

t − c
�

b

)

zsh +
zsh

zes
(1 − t) − 1

]

 . Equations (6) and (7) determine the 

Lagrangian multipliers and Eq. (9), as well as Appendix 4, specify changes in the 
labor market. As we are interested in changes in safe harbor regulation assuming 
a fixed earnings stripping ratio, there are no changes in zes and thus dzes = 0 . As a 
result of these specifications, Eq. (8) simply depends on production inputs, mar-
ginal concealment costs, the safe harbor ratio and some factors which are exoge-
nous to this setting, such as interest rate, earnings stripping ratio and tax rate.

The sign of Eq. (15) is ambiguous and is determined by the underlying cost func-
tion and the characteristics of the respective domestic firm. If we remember Propo-
sition 2 and the partially opposing effects stated in it, it is impossible to determine 
the sign of the effect an increase in capital inputs has on marginal debt shifting and 
marginal transfer pricing costs. The first argument that comes to mind is that higher 
capital inputs mitigate the constraints imposed by the safe harbor rule and earnings 
stripping rule which allows for higher internal debt use. As we know, such higher 
internal debt use can lead to adverse effects on transfer pricing activities. For this 
reason it is therefore only the structure of the concealment cost function that deter-
mines the direction of the effect. Additionally, the effect size can vary from country 
to country, since the home country’s domestic economy affects the MNC’s capi-
tal use. Consequently, this has an impact on the extent to which the constraints are 
mitigated. In summary, countries with different characteristics will trigger different 
MNC capital input reactions due to a tightening of thin capitalization rules. Up until 
now, two things have been established about thin capitalization regulation in this 
section. Firstly, an economic environment can exist under which both rules bind and 
a weakening of the safe harbor regulation will not increase welfare. Secondly, due to 
unique country characteristics, it is possible that some countries prefer one type of 
thin capitalization rule over another and others again may wish to use hybrid rules. 
The results are summarized in Proposition 4.

Proposition 4  For dk
dzsh

< 0, it is possible to use a safe harbor rule in conjunction with 
an earnings stripping rule, as long as a country’s welfare function lies within the 
range defined by Eq. (14). For dk

dzsh
> 0, it is possible to use a safe harbor rule in con-

junction with an earnings stripping rule, as long as a country’s welfare function lies 
outside the range defined by Eq. (14). If this is not the case, a combination of the two 
rules should not be used.

(15)dk

dzsh
= −

�c
��

qzsh
− zshc

��
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+ t − c
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−

t−c
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Proposition 4 does not imply that we expect a high number of countries to use 
hybrid rules or even that a single country may benefit from such a combination of 
rules. It merely serves as an important aspect of the explanation for the observed 
policy choice of some countries.

One main driver behind this finding is cost substitution across profit shifting 
methods. Without cost substitution, Eq. (15) can be reduced to

Since Eq.  (16) is always positive, hybrid regulation can only improve welfare 
under cost substitutability for all countries lying in the range of Eq.  (14). Conse-
quently, multinational firms either treat their profit shifting methods as substitutes, 
which could explain why countries use such hybrid rules nowadays, or these coun-
tries should modify their regulatory instruments and decide on one rule or the other. 
In contrast, there can be countries that lie outside the range of Eq. (14) but which 
increase their welfare by implementing a hybrid instrument if the MNC reacts by 
decreasing the capital inputs it holds ( dk

dzsh
> 0 ). These countries use the safe harbor 

rule as an additional protection of their public income, since the implementation of 
that rule decreases the amount of shifted profits. The results coincide with the char-
acteristics of countries that use hybrid rules nowadays. The Czech Republic, Latvia 
and Lithuania can be characterized by a high ratio of inward to outward investments 
and thus have an interest in protecting their public income through an additional safe 
harbor rule. In contrast, Denmark and Japan with a low ratio of inward to outward 
foreign direct investment are more interested in domestic tax revenues and wages 
and only implement an additional safe harbor rule if the MNC increases the amount 
of capital it holds.

3 � Conclusion

In this paper, we analyzed thin capitalization rules when multinational firms can shift 
profits via debt shifting and transfer pricing and treat these methods as cost substitutes. 
With this paper, we aim to add a new explanation for the use of hybrid thin capitaliza-
tion rules to the existing literature. We focused on hybrid rules, i.e., the simultaneous 
application of the safe harbor rule and the earnings stripping rule, which is the policy 
of choice of countries like Denmark and Japan. Our results suggest that hybrid rules 
can be welfare improving under the assumption of cost substitution. The main driver 
for this result is the MNC’s reaction on capital inputs due to stricter regulation. The 
argument for decreasing capital inputs is that stricter hybrid regulation could raise the 
effective cost of capital. In contrast, one could argue that stricter regulation forces the 
MNC to increase its capital use to mitigate the constraints. Without substitutability and 
for a defined range of welfare functions the former effect is greater than the latter and 
we derive the well-known result that safe harbor rules are inferior to earnings stripping 

(16)
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rules and that the two rules should not be used in conjunction. If cost substitution 
applies, the result can change depending on the underlying concealment cost function. 
The prediction was that countries with a high ratio of inward to outward foreign direct 
investment can have an interest in protecting the tax revenues paid by MNCs through 
an additional safe harbor rule. In contrast, countries with a low ratio of inward to out-
ward foreign direct investment are more interested in domestic tax revenues and wages 
and only implement an additional safe harbor rule if the MNC increases the amount 
of capital it holds. In many countries the reaction of the MNC will not coincide with 
their welfare characteristics, and therefore, these countries should only implement an 
earnings stripping rule. As the welfare analysis has shown, hybrid instruments can be 
welfare improving either when a positive capital input reaction coincides with a high 
interest in national income or when a negative capital input reaction coincides with a 
high interest in public income. Thus, the implication for policy making is not that all 
countries should use hybrid policies, but that cost substitution across methods of profit 
shifting and the countries’ welfare characteristics can be an important aspect explain-
ing the policy choice of the countries that have chosen such an instrument. Our results 
are, of course, based on stylized model characteristics. Nevertheless, we believe that the 
results provide important insights for the explanation of the observed choice of policy 
of several countries.

Appendix 1

Equations (3), (4) and (5) set up the profit maximization problem of the MNC,

Solving the maximization problem requires a Lagrangian function that can be 
defined as

The resulting first-order conditions are

max
k,q,b,lM

Π = (1 − t)
(

f
(

k, lM
)

− wlM
)

− r(k − tb) + tq − c(q, rb)

s.t.(1)b − zshk ≤ 0

(17)(2)rb − zes(f
(

k, lM
)

− wlM − q) ≤ 0.

(18)
L = (1 − t)

(

f
(

k, lM
)

− wlM
)

− r(k − tb) + tq − c(q, rb)

−�sh
(

b − zshk
)

− �es

(

rb − zes
(

f
(

k, lM
)

− wlM − q
))

(19)L
�

q
= t − c

�

q
− �eszes = 0,

(20)L
�

b
= rt − rc

�

b
− �sh − r�es = 0,
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Rearranging terms in Eqs.  (19–22) leads to the first-order conditions of 
Eqs. (6–9).

Appendix 2

Proof of Proposition 1
In the unconstrained case, marginal labor productivity reads f �

lM
= w and mar-

ginal capital productivity reads f �
k
=

r

1−t
 , regardless of whether cost substitutability 

is assumed or not. Thus, totally differentiating yields dk

dq
,
dk

db
,
dlM

dq
,
dlM

db
= 0 , which 

proves the first part of Proposition 1. Without substitutability, the first-order condi-
tion, Π∗�

b
= rt > 0 , shows that the MNC chooses b∗ = k in equilibrium. Equa-

tion (9), together with Π∗�

b
 , shows that the effective gains of internal debt decrease 

under cost substitutability, because Π�

b
− Π∗�

b
= −rc

�

b
< 0 , which implies b < b∗ . 

Additionally, Eq.  (6) is the same in both cases, i.e., t = c
�

q
 . Combined with 

c(q, 0) < c(q, rb) and c′′
qq

> 0 we get q < q∗ for any positive value of rb.

Appendix 3

Proof of Proposition 2
In case of a safe harbor regulation marginal capital productivity is given by 

f
�

k
=

r−�shzsh

1−t
 . Since we know that �shzsh is always positive, an introduction of a safe 

harbor rule leads to decreasing marginal capital productivity, i.e., df
�

k

d𝜆shzsh
= −

1

1−t
< 0 , 

which implies an increasing k . Totally differentiating lM + lD = 1 implies 
dlM = −dlD . Equations  (2 and 9) imply f �

l
− g

�

l
= 0 . Totally differentiating yields 

dlM

dk
= −

f ��
lk

f ��
ll
+ g��

ll

> 0 , which proves that higher capital use results in higher labor 
demand by the MNC. Marginal debt shifting costs under substitutability are given 
by c

�

b
= t −

�sh

r
 , and these decrease for positive values of �sh . Due to 

c′′
bb
, c′′

qq
, c′′

bq
, c′′

qb
> 0 either a decreasing q or b is implied. Additionally, marginal 

transfer pricing costs are not directly affected by regulation, i.e., t = c
�

q
 , which 

implies that a decrease in q results in an increase in b and vice versa. Overall shifted 
profits have to decrease, as the MNC would choose a combination of q and b with 
lower marginal costs, as well as more, or the same, overall shifted profits itself, if 
possible. The same argument applies for total MNC profits. Regulation decreases 
those profits. If there could be gains achieved through strategic changes, the MNC 
would adapt its strategy without the need for regulatory incentives.

(21)L
�

k
= (1 − t)f
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− r + �shzsh + �eszesf
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k
= 0,

(22)L�
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= (f �
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In case of earnings stripping regulation, marginal capital productivity is given by 
f
�

k
=

r

1−t+�eszes
 . Since we know that �eszes is always positive, introduction of a safe 

harbor rule leads to decreasing marginal capital productivity, i.e., 
df

�

k

d𝜆eszes
= −

r

(1−t+𝜆eszes)
2 < 0 , which in turn implies an increasing k . Marginal debt shift-

ing costs under substitutability are given by c�

b
= t − �es , which decrease for positive 

values of �es . Due to c′′
bb
, c′′

qq
, c′′

bq
, c′′

qb
> 0 , this implies either a decreasing q or b . 

Additionally, marginal transfer pricing costs are directly affected by regulation, i.e., 
t = c

�

q
+ �eszes . Thus, the decreasing q or b has a negative impact on c′

q
 . Combined 

with the positive effect of �eszes , the reaction of the other profit shifting channel can 
be either positive or negative. The arguments for overall shifted profits are the same 
as for the safe harbor rule.

Appendix 4

Derivation of Eq. (12)
In any equilibrium where both rules are binding, Eqs.  (1–9) and (i) lM + lD = 1 

hold with equality. We know from Appendix C that dlM
dk

= −
f ��
lk

f ��
ll
+g��

ll

 and dlM = −dlD , 

which implies dlD
dk

=
f ��
lk

f ��
ll
+g��

ll

 . Totally differentiating Eq.  (2) results in dw
dlD

= g��
ll
 . Com-

bining these conditions results in (ii) dw
dk

=
f ��
lk
g��
ll
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ll
+g��

ll

 . Furthermore, differentiating Eq. (1) 

combined with dw
dk

 leads to (iii) d�D
dzsh

= −lD
f ��
lk
g��
ll
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ll
+g��

ll

dk

dzsh
 . Combining Eqs. (4, 5) as well as 

(9) and totally differentiating yields dq
dk

= f �
k
−

f ��
lk
g��
ll
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ll
+g��

ll

lM -
rzsh

zes
 . Based on this, differen-

tiating �M = f
(

k, lM
)

− wlM − q − rb with respect to zsh , using the fact that Eq. (5) 

binds and rearranging the terms, leads to (iv) d�M
dzsh

= (1 − zes)
rzsh

zes

dk

dzsh
 . Using (ii), (iii) 

and (iv) in Eq. (11) and rearranging gives Eq. (12).
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