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Abstract

This paper studies the effects of an interest barrier (IB) that was introduced in Finland to restrict
the profit-shifting opportunities of multinational enterprises (MNEs). We employ Orbis database on
Finnish, Swedish and Danish MNEs and a difference-in-differences methodology, where Swedish and
Danish MNEs serve as a control group. We find that Finnish MNEs responded to IB by decreasing
their financial expenses. We also find that the most affected firms decreased their debt levels due
to the reform. Our results suggest that the financial expense response is followed by a change in
the use of transfer pricing as a method to shift profits between tax jurisdictions. We do not find
evidence of total output changes among treated firms, suggesting that the IB did not affect the real
activity of MNEs.
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1 Introduction

It is widely recognized that cross-country differences in corporate tax rates and tax bases
create opportunities for multinational enterprises (MNEs) to reduce their tax burden (see
e.g. Hines 1999, Devereux 2006, Dharmapala 2016). These opportunities arise because the
profits of each parent and subsidiary are subject to corporate income taxation in its host
country in the current international tax system. Empirical evidence in turn shows that MNEs
do also utilize these opportunities by engaging in various profit-shifting activities that have
severe adverse effects (Huizinga and Laeven 2008, Buettner and Wamser 2013, Heckemeyer
and Overesch 2013, Dharmapala 2014). According to the OECD (2015¢), profit-shifting
decreases global corporate income tax revenue by 4-10%. In addition, it has distributional
effects as high-tax-rate and broad-tax-base countries lose tax revenues to low-tax countries.
Profit-shifting also distorts competition by giving advantage to MNEs.

In this paper we focus mostly on a particular profit-shifting channel, debt-shifting, which
exploits the fact that interest expenses are deductible for corporate tax purposes in most
countries (see e.g. Huizinga et al. 2008). A parent company in a high-tax country can show
its profits in a low-tax country by borrowing from its low-tax country subsidiary. Deducting
the interest expenses in a high-tax country and paying taxes on the corresponding interest
income in a low-tax country, the MNE effectively shifts its tax liability to the low-tax country
and reduces its overall tax burden.

As a response to diminished corporate tax revenues and other distortions following from
profit-shifting activity, both the governments around the world and organizations have pro-
posed and introduced several anti-tax avoidance measures. The OECD-designed Base Ero-
sion and Profit Shifting (BEPS) package provides recommendations for actions that aim to
reduce tax evasion and tax-planning strategies (OECD 2013a,b). The recommended mea-
sures include limiting base erosion especially in cases involving interest deductions and other
financial payments (OECD 2015b). The European Commission (EC) has also taken an active
role in the fight against profit-shifting by including limitations in deductibility of interest
and other financial expenses both in the Anti-Tax Avoidance Directive (ATAD) and in the
directive on Common Consolidated Corporate Tax Base (CCCTB) (EC 2016a,b,c).

In line with both the OECD recommendations and EC directives, Finland introduced an
interest barrier (IB) that restricts the deductibility of intra-MNE interest expenses from the
beginning of 2014 onward. We study how the restriction affected the behavior of Finnish

MNEs! and succeeded in decreasing profit-shifting. We employ a difference-in-differences

!By Finnish MNE we mean a corporate group whose ultimate parent company is located in Finland.
Swedish and Danish MNEs are defined in a corresponding manner. The group definition we employ is the
one provided by Bureau van Dijk.



method to data of Finnish, Swedish and Danish MNEs from the Orbis database. The
Finnish MNEs are treated with the IB, whereas the Swedish and Danish MNEs serve as
a control group. We argue that Swedish and Danish MNEs form a suitable control group,
as the companies in the control and treatment groups show similar pre-reform trends in a
number of variables. Furthermore, the economic structures and institutions are relatively
similar in the three countries and their largely unchanged legislation during the time period.?
In addition, we use an alternative control group of companies of Finnish MNEs to show the
robustness of our results.

Our paper is the first to study the effects of an IB in the absence of previous restrictions
on the deductibility of interest expenses. The earlier empirical papers examining the effects
of an IB (Buslei and Simmler 2012, Dressler and Scheuering 2012, Alberternst and Sureth-
Sloane 2016) have been concentrated on the German reform, where a thin-capitalization rule
(TCR) was replaced by an IB. Our study is also the first to study the effects of IB by using
comparable MNEs from other countries as a control group.

We examine the effects of the IB on financial expenses, debt levels and overall economic
activity of firms. According to our results, Finnish MNEs decreased their financial expenses
by 25-30% as a response to the introduction of the IB. This decrease could capture changes
in both the debt levels and interest rates, but unfortunately, we are not able to observe
interest rates in the data and thus, we cannot directly distinguish the changes in interest
rates and debt levels. We do find evidence that the most affected MNEs decreased their
debt levels after the reform, suggesting changes in the capital structure of these firms. For
these firms we also observe an increase in EBITDA, suggesting that as a response to the
IB they switched to use other profit-shifting measures. We find no evidence of real output
changes among Finnish MNEs compared to Swedish and Danish MNEs. As the output
levels of the treated companies are not affected, the IB does not seem to distort the overall
economic activity of companies. Overall, the results suggest that an IB can be an efficient
measure for governments to tackle debt-shifting, but it may simultaneously cause a switch
from debt-shifting to transfer pricing.

The paper proceeds as follows. Section 2 reviews the related literature. Section 3 discusses
the details of the Finnish reform and Section 4 provides predictions of the effects of the
reform. Section 5 describes the methodology and the data. The results of the econometric

analyses are provided in Section 6 and Section 7 concludes.

2For a comparison between the Finnish and Swedish economies, see Korkman and Suvanto (2013).



2 Related Literature

This study contributes to several branches of literature. The literature on profit-shifting by
MNEs has not only provided evidence on its occurrence, but also about various ways being
used to shift profits (see e.g. Dharmapala 2014 and Egger and Stimmelmayr 2017). The three
most common ways are transfer pricing, debt-shifting and the use of intangible assets. The
literature on anti-tax avoidance measures acknowledges multiple such measures for tackling
debt-shifting (see Webber 2010 for a survey). Typical measures include thin-capitalization
rules (TCRs), which restrict the debt-to-equity ratios of firms®, and interest barriers (IB),
which restrict the ratio of debt expenses to some profit-related measure.* Even if there has
been a shift from the former to the latter, both types of restrictions are applied in several
countries (Merlo and Wamser 2014). However, economic literature has concentrated mostly
on the effects of TCRs while the literature on IBs is scarce.

Mafsbaum and Sureth (2009) study Belgian, Italian and German TCRs and find that
their effects depend significantly on the details of the underlying tax system. However,
several empirical studies have shown that companies respond to TCRs in line with their
objectives and reduce internal debt levels. Blouin et al. (2014) investigate the impact of
TCRs on the capital structure of the foreign affiliates of U.S. multinationals in 54 countries
and show that they reduce an affiliate’s debt-to-asset ratio. Buettner et al. (2012) analyze
the impact of TCRs using a firm-level panel data set on the OECD country affiliates of
German multinationals. They find that TCRs reduce the incentive to use internal loans for
tax-planning but lead to higher external debt. A reduction in leverage is also observed in
a number of other studies (Weichenrieder and Windischbauer 2008, Overesch and Wamser
2010 and Wamser 2014). In line with Buettner et al. (2012), Wamser (2014) also provides
evidence that internal debt might be easily substituted by external debt. This response

3First, it is worth noting that debt-to-equity ratio restrictions (not only on internal debt, but in general)
may also have other objectives, like reducing systemic risk or debt-equity bias. Debt-equity tax bias relates to
the fact that debt is deducted in corporate taxation in many countries, whereas equity is not, leading to tax
favoritism of debt compared to equity. This bias results in excess debt, which has been observed not only to
exacerbate tax avoidance opportunities via debt-shifting, but also via increasing systemic risk by increasing
riskiness and therefore the probabilities of company bankruptcies. The welfare impacts of debt-equity tax
bias may be large, perhaps more than 0.25% of GDP (see de Mooij 2011 and Fatica et al. 2012). Another
way to tackle the problem of systemic risk is by decreasing tax rates, as these are observed to reduce the
leverage of companies (see e.g. Miniaci et al. 2014 and Dwenger and Steiner 2014). Second, internal debt
arrangements also exist for purposes other than tax planning, and being able to substitute external debt
with internal debt offers MNEs several advantages relative to domestic firms (see Desai et al. 2004 and Egger
et al. 2014). One way for MNEs to take advantage is by taking external debt from a favorable credit market
and providing it as an internal debt to affiliates in less favorable markets.

4A typically used profit-related measure is earnings before interest, taxes, depreciation and amortization,
EBITDA.



reduces the efficiency of TCRs that restrict only the use of intra-company debt.> The use
of hybrid instruments further deteriorates the performance of TCRs by providing a way to
circumvent the restriction by manipulating the label of the funding from debt to equity.®
In addition, these rules are shown to have adverse effects on foreign direct investments in
high-tax countries (Buettner et al. 2014).

The scarce empirical literature on the effects of IBs has investigated the German case,
where a TCR was replaced with an IB.” Buslei and Simmler (2012), Dressler and Scheuering
(2012) and Alberternst and Sureth-Sloane (2016) study the impacts of replacing the TCR
by an interest barrier (IB) that constituted an upper bound for the deductibility of debt
expenses in Germany from 2008 onwards.® Buslei and Simmler (2012) show that firms
responded to the reform by decreasing their debt-equity ratio or by splitting their assets to
avoid the exemption limit, and that the reform increased the tax base for firms that did not
respond. Dressler and Scheuering (2012) find that firms reacted to the reform by reducing
their debt-to-asset ratio and net interest payments. They also find unintended effects that
are contrary to the purpose of the reform as domestic companies also reduced their debt-
to-asset ratios. Furthermore, companies mostly reduced their external, not internal, debt.
Alberternst and Sureth-Sloane (2016) find that affected companies reduced their leverage by
as much as 4.7 percentage points more than non-affected companies.

Our study also contributes to the broader question of the relationship between taxes and
the financing structure of companies. It has been found that a higher marginal tax rate
is associated with a higher debt ratio (MacKieMason 1990, Givoly et al. 1992, Graham
1996, Sarkar and Zapatero 2003 and Stockl and Winner 2013). However, some studies have
also found evidence of a negative relationship between the marginal tax rate and the debt
ratio (Barclay and Smith 1995, Ayers et al. 2001 and Huang and Ritter 2009). Buettner

et al. (2009) investigate the effects of company taxation and capital market conditions on

®Compared to TCRs, substitution between internal and external debt may not play such a big role in
case of IBs for firms with low profits. This is because IBs restrict the deductibility of interest expenses related
to profits. Gresik et al. (2017) show theoretically that from a welfare perspective TCRs are under certain
assumptions inferior to IBs, and argue that IBs are getting more popular due to inefficiency of TCRs. Note
that they use the term earnings stripping rule instead of IB and the safe harbor rule to denote a deductibility
restriction that is related to the limit for debt-equity ratio.

SHybrid instruments, which have elements of both debt and equity, can reduce the effectiveness of both
TCRs and IBs(Barnes 2015). Action 2 in the OECD action plan tries to tackle the problems related to
hybrid instruments (OECD 2015a).

"A review of empirical evidence of German TCRs and IBs is provided by Ruf and Schindler (2015).

8Under the new rules net interest expenses are always fully deductible only if these do not exceed both
30% of EBITDA and €3M. Otherwise deductibility is restricted, unless at least one of the conditions called
“escape clauses” holds. Figure 1 in Dressler and Scheuering (2012) provides an illustrative description of
how the escape clauses work. For example, the deductibility of interest expenses is not restricted if the
company’s equity ratio does not exceed the equity ratio of the whole group. This restriction is independent
of the creditor. (Buslei and Simmler 2012)



the financial structure of MNE’s foreign affiliates and find that a higher local tax rate is
positively associated with internal debt. Buettner et al. (2011) find that local tax rates
have a positive effect on both internal and external debt. Feld et al. (2013) provide a

meta-analysis of capital structure choices and company taxation.

3 The Finnish Reform

Interest expenses related to business income were largely deductible in Finland until 2013.°
An introduction of Finnish IB that was applied the first time in 2014 implied tax changes for
numerous MNEs. The reform that restricts the deductibility of net interest expenses relative
to the adjusted taxable result of business income was announced in a government proposal
in November 2012.'° Due to the announcement the businesses might have anticipated and
responded to it already before 2014. The provision applies to Finnish companies and part-
nerships and to foreign companies that are established permanently in Finland. It is applied
at the level of individual companies and concerns only the interest expenses of intra-group
loans and loans between related parties.!!

Figure 1 illustrates in more detail the structure of the Finnish interest barrier. It shows
that if the first four conditions given in the figure (C1-C4) are fulfilled, the reform restricts
the deductibility of intra-group interest expenses. The first condition (C1 in Figure 1) is
that interest expenses exceed interest income of the firm. The next two conditions compare
the net interest expenses of a firm to a euro-limit and a profit-related measure. The second
condition (C2) states that in order for the deductibility to be restricted, the net interest
expenses have to exceed €500,000.

The third condition (C3) states that net interest expenses have to exceed 25% of the

adjusted taxable result of business income.'? According to the fourth condition (C4), interest

9In some special cases like in presence of tax evasion (see the Act on Assessment Procedure
18.12.1995/1558; §28) or transfer pricing (see the Act on Assessment Procedure 18.12.1995/1558; §31),
the deductibility of interest expenses was already restricted before 2014.

19The interest deduction limitation is part of the Business Income Tax Act (§18 a) and it was announced
in the Government proposal (146/2012). For details, see the Business Income Tax Act (24.6.1968: §18 a;
28.12.983; 30.12.2013), the Government proposals 146,/2012 and 185/2013, the finance committee memoran-
dum (31/2012) and the parliament reply (156/2012). The restriction was introduced for year 2013, but due
to a one-year transition period it was applied for the first time in 2014. The government proposal (185/2013)
estimated that the reform would lead to increase in corporate tax revenue of about 2% (according to the
Budget Proposal 2014, the corporate income is budgeted to bring in a total of €3.861 billion in tax revenue
in 2014, whereas the interest deductibility restriction is calculated to increase tax revenue from corporate
income taxes by €80M).

HThe related party definition used in provision §18 a in the Business Income Tax Act is connected to the
actual control (based e.g. on share ownership, voting power) defined in the Act on Assessment Procedure
(18.12.1995/1558, §31 Transfer pricing adjustment)

12The adjusted taxable result of business income refers to a company’s taxable profit plus interest expenses
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expenses are fully deductible as long as the equity ratio of the consolidated group does not
exceed the equity ratio of the company. If this is not the case, the deductibility of interest
expenses is restricted by the new provision.

Even if conditions C1-C4 are fulfilled, the non-deductibility is restricted to the amount of
net interest expenses arising from the related parties. More specifically, all net interest ex-
penses exceeding 25% of the adjusted taxable result of business income will be non-deductible
as long as they do not exceed the net intra-group interest expenses of the debt parties. If they
exceed net intra-group interest expenses, the exceeding part will remain deductible (C5).

In addition to the equity ratio rule (C4) explained above, the provision also includes
another condition that might be considered as an escape clause. This states that the restric-
tion is not applied to credit institutions, insurance companies, pension institutions and in
some cases to their consolidated corporations. The provision also states that non-deductible
interest may be carried forward and may therefore be deducted in future years.'

Let us next illustrate the changes in the incentives arising from the introduction of the
Finnish IB. For now let us consider a case where neither of the two escape clauses are binding
and the condition C5 is not met. The upper graphs of Figure 2 describe the deductibility
of net interest expenses before and after the reform. Before the reform (upper left graph of
Figure 2), there are two cases. First, net interest expenses are fully deductible in cases where
the adjusted taxable result exceeds net interest expenses (shaded area). The tax benefit of
a firm results from the interest expenses reducing the taxable corporate income and thus,
decreasing the corporate tax burden. Second, when the net interest expenses exceed the
adjusted taxable result, all of the adjusted taxable result can be deducted. These cases
result in zero taxation for the company and a tax benefit amounting to corporate tax rate
multiplied by the adjusted taxable result.

The upper right-hand graph illustrates the deductibility of interest expenses after the
reform. The tax treatment of companies whose net interest expenses are at most €500,000
remains unaffected. For these companies the amount of the deduction is the minimum of
the adjusted taxable result and net interest expenses. The implications of the reform for
companies whose net interest expenses exceed €500,000 depend on the relative magnitudes
of the net interest expenses and the adjusted taxable result. In some cases the reform has

an effect on company interest deductibility, whereas in others there are no changes. For a

and depreciations deducted for tax purposes (EBITD). The Finnish group contribution (given is added and
received is deducted) is also taken into account when calculating the adjusted taxable result. Technically the
adjusted taxable result is calculated here by adding amortizations to and subtracting net group subsidies
from EBITDA (Earnings Before Interest Taxes Depreciation and Amortization).

13The ability of a company to benefit from non-deductible interest carried forward depends on whether
the company makes profits in the future.



NET INTEREST EXPENSES (1000 euro)

NET INTEREST EXPENSES (1000 euro)

400 600 800 1000

200

400 600 800 1000

200

BEFORE

[100% of adj.
taxable
result

deductibl

100% of net INTEREST EXPENSES deductible

0 500 1000 1500 2000 2500 3000
ADJUSTED TAXABLE RESULT (1000 euro)
REDUCTION IN DEDUCTIBILITY
S0%=75% 25%-50%
0%-25%
T T T T T T
500 1000 1500 2000 2500 3000
ADJUSTED TAXABLE RESULT (1000 euro)
Figure 2: Before and

NET INTEREST EXPENSES (1000 euro)

NET INTEREST EXPENSES (1000 euro)

400 600 800 1000

200

400 600 800 1000

200

AFTER
Ié
2
S
5 .
25% of ad. 17 25% of ad]. taxable result deductible &
taxable result 19 e
deductible U4 L
8
'3 e
‘g &
Cs 'g B= & A=
08 «
'z L
[T00% of adj.
taxable 100% of net INTEREST EXPENSES deductible
result
deductibl
T T T T T T
0 500 1000 1500 2000 2500 3000
ADJUSTED TAXABLE RESULT (1000 euro)
INCENTIVES FOR ADDITIONAL DEBT
T
’
'
1
!
'
'
25% of adj. ' 25% of ad. taxable result deductible
taxable result /
deductible /
.
1
!
/ 100% of net IN‘TEHEST EXPENSES deductible
deductibl
T T T T T T ‘
0 500 1000 1500 2000 2500 3000

ADJUSTED TAXABLE RESULT (1000 euro)

after the reform incentives




company with net interest expenses over €500,000, but still in the dark gray shaded area (e.g.
a company with an adjusted taxable result of €3M and net interest expenses of €600,000,
point A in the graph), the reform does not change the deductibility, because its net interest
expenses do not exceed one quarter of the adjusted taxable result. For a company with an
adjusted taxable result of €1M and net interest expenses of €600,000 (point B), the reform
decreases the deduction by more than one half (from pre-reform €600,000 to post-reform
€250,000). Companies with little income and net interest payments above €500,000 are
affected the most. For instance, a company with an adjusted taxable result of €500,000 and
net interest expenses of €600,000 (point C) is allowed to deduct only €125,000 after the
reform, which is only a quarter of what it was before the reform (€500,000).

The lower left-hand graph of Figure 2 illustrates the magnitudes of the reductions in
the deductibility of interest expenses. For a company with net interest expenses less than
€500,000 or less than 25% of its adjusted taxable result, there are no changes in the de-
ductibility (white area). For companies in the light gray area, the interest deduction is
reduced, but by less than 25%. For the gray (dark gray) area the reduction is at least 25%
(50%), but less than 50% (75%). The biggest reduction is 75% (black area). The pattern is
clear: of those companies that face a reduction in their deductibility at all, the reduction is
typically higher the smaller the adjusted taxable result is. Thus the IB affects most those
companies with relatively little profits, but a lot of net interest expenses.*

The lower right-hand graph illustrates cases where a company considers increasing its
net interest expenses by a small amount. It shows that companies with low profits have the
sharpest incentives not to increase their debt level. Consider a company with net interest
expenses of €500,000 and an adjusted taxable result of €500,000, whose net interest expenses
are fully deductible. Suppose next what happens when it borrows an additional €1 after
the reform. Because net interest expenses exceed €500,000, the maximum amount that can
be deducted is only 1/4 of the adjusted taxable result, resulting in a deduction of €125,000
(€375,000 less than without the additional loan of €1). With a 20% corporate income
tax rate!®, the change corresponds to the marginal cost of the additional €1 loan being
€75,000 (which is 7.5 million per cent of the additional loan). Thus, in some cases the
interest deductibility restriction provides a very sharp incentive for companies to change

their behavior in response to the reform.

14\We study the effects also with respect to the intensity of the treatment in Section 6.1.
15The Finnish corporate tax rate has been 26% from 2005 to 2011, 24.5% from 2012 to 2013 and 20%
from 2014 on.



4 Predictions

Next, we present a stylized framework to illustrate the effects of interest barrier on the
profit-shifting incentives of MNEs. We first consider a case where there are no restrictions
on interest deductibility. After that we consider a change in MNE incentives following a
restriction on the deductibility of interest expenses.

Consider two companies that belong to the same MNE, but are located in two different
countries.’® A company h (e.g. parent) is located in a high-tax country H and a company [
(subsidiary) is located in a low-tax country L. The corporate tax rate of country H exceeds
that of country L (g > 7). In the absence of debt-shifting the debt level of a firm is
affected by tax rate and non-tax-related factors like chance of bankruptcy or the market-
to-book ratio (see Hovakimian et al. 2004 and Huizinga et al. 2008). In the absence of
interest deductibility restrictions a MNE may choose to use debt-shifting to maximize its
group level net-of-tax profits. This goal may be achieved by changing either the internal
debt level or the corresponding interest rate, or both. We write the net-of-tax profits of
the MNE as 1= (1 —7y)7g + (1 —71) 7y + (g — 71)r*D* := I,,ops , Where D* is the

17 Tet us now

optimal amount of internal debt and r* is the corresponding interest rate.
consider a case where debt-shifting is possible.!® Equation (1) gives the net-of-tax profits
(ITps) when all interest expenses are fully deductible and company [ issues an additional

loan D with the corresponding interest rate r to company h to shift profits.

Hps = Wyops + (T — 12) 7D (1)

Company h deducts its interest expenses rD from its pre-tax profits and company [
receives the same amount in interest payments, and it becomes subject to the corporate tax
rate 77,. The company can affect its interest expenses by changing either the debt level D or
the interest rate r or both. Independently of how the expenses are reduced, the net-of-tax
profits of the MNE are higher than in the absence of debt-shifting (][, > [[,.,ps)- Thus, if

the interest expenses are fully deductible for corporate tax purposes in country H, the MNE

16Note that by considering only two companies our simple model excludes some margins that exploit
complex organization structures. For instance, if a MNE redistributes debt within the group as a response
to the IB, it may become able to circumvent the interest deductibility restriction in some cases. This is
something our two company model is incapable for revealing.

I"Here 7y and 7y refer to pre-tax profits of companies h and [ in case no internal debt is used at all.
Notations my and 7, are reserved to denote the pre-tax profits of companies h and [ in case where internal
debt might be used, but when no debt-shifting possibilities are considered. With the given notations we have
(1 —TH)ﬁ'H—i- (1 —TL)7~TL + (TH —TL)T*D* = (1 —TH)7TH—|-(1 —TL)T('L.

8(ry — 11)(r*D* 4+ rD) = (15 — 71)7D, where D stands for the overall internal debt level and 7 its
average interest rate.

10



may increase its net-of-tax profits by showing additional profits in country L. As internal
debts are also used to finance investments and production,the company profits 7y and 7y,
may be considered as functions of D. However, if debt-shifting is feasible, firms can increase
their joint profit by increasing their interest expenses.

Now consider a case where the government in country H introduces a restriction on the
deductibility of interest expenses, and a fraction a (0 < a < 1) of interest expenses rD
remains tax deductible. The smaller the parameter a is, the stricter the restriction. Now
the MNE net-of-tax profit is

;5 =1,ops + (atyg — 7)) 7D (2)

A comparison between equations 1 and 2 shows that introducing an IB reduces the
incentives for debt-shifting. Without an IB a one-unit increase in interest expenses (rD)
from the high-tax country to low-tax country increases the net-of-tax profits of the MNE
by 7y — 7. With an IB the corresponding change in the net-of-tax profits following from
one-unit debt-shifting is ary — 71, which is always smaller compared to a case without an
IB. It should be noted that there is no incentive to use debt-shifting if 7, > a7gy. Even when
this is not the case, an IB makes debt-shifting less lucrative from the MNE’s point of view
and is therefore likely to reduce such activity.

Based on the simple framework above we formulate our empirically testable hypotheses.
First, it is likely that the IB decreases the use of interest expenses in country H. Unfortu-
nately, we do not directly observe interest expenses within MNE in the data but we observe
aggregated financial expenses by firm, a variable including such expenses. Therefore, our

first hypothesis is:
H1: The financial expenses of affected companies decrease.

As discussed above, financial expenses depend on the debt level D and the interest rate r.
Therefore, the MNE may reduce its financial expenses by changing one of these components
or alternatively partly reduce internal debt levels and interest rates. As there are restrictions
on how high an interest rate can be, the debt response is also likely to occur. Our second

testable hypothesis reads as follows:
H2: The debt levels of affected companies decrease.

We observe both long- and short-term debt levels in the data that enables us to examine these
margins separately. Because short-term debts are more often used for everyday transactions,
we expect to observe changes especially in the long-term debt levels of affected companies.
However, MNEs could reorganize both debt types as a response to the reform. Therefore,

our third and fourth hypotheses are:

11



H3: The long-term debt levels of affected companies decrease.
H4: The short-term debt levels of affected companies decrease.

The IB cuts the incentives for profit-shifting via debt-shifting by increasing its costs. How-
ever, assuming that the MNEs willingness to avoid taxes remains, this increases incentives
to employ other profit-shifting measures, e.g. transfer pricing activities. If this is the case,

we would expect to see an increase in EBITDA due to the reform.!®

H5: Affected companies replace debt-shifting by resorting increasingly on transfer
pricing that would increase their EBITDA.

As a by-product, the IB may also make internal funding for investments more costly and
increase the cost of capital as the company has to find funding elsewhere probably with at
a higher price. This might lead to a decrease in investments and thus also affect the overall

activity of a MNE that would lower the turnover of the affected companies.?

H6: Real output in terms of turnover decreases among affected companies.

In addition to our primary hypotheses (H1 - H6), we can also examine other potential behav-
ioral margins. First, as long as treated companies do not replace debt-shifting completely
by transfer pricing and other debt-shifting methods, both the profits and taxes paid by the
companies should increase. The data do not have a direct measure for taxable profits but
we can examine changes in the amount of annual taxes paid by firms (H7) that is also very
relevant for the policy maker as the main aim of introducing IB was to tackle tax avoidance

and increase tax revenue.
HT: Taxes paid by affected companies increase.

In addition, we expect to observe a decrease in the financial revenues and taxes paid of firms
belonging to Finnish MNEs but that are located abroad (H8 - H9).

HS: The financial revenues of non-affected companies in affected MNEs decrease.

H9: The taxes of non-affected companies in affected MNEs decrease.

19Tt is worth noting that the extent to which debt-shifting is replaced by transfer pricing is probably not
one-to-one, but depends on different things. A key determinant is the pre-reform relative price of each of the
profit-shifting channels for the company. If the company has exercised profit-shifting only via transfer pricing
before the reform (because it is more lucrative for the company), it is not likely to change the behavior.
However, those companies that have exercised debt-shifting before the reform are more likely to have been
provided with the incentives to change their behavior, because of the increased price of this activity.

20We do agree that materialization of the turnover reductions following the reduced investments might
take a longer time than the time span of our data. Therefore, observing no changes in the turnover does not
provide exhaustive evidence on there not being any real responses.
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These hypotheses also serve as a robustness check for our main results because if we, for ex-
ample, observe a decrease in the financial expenses and debt levels of Finnish firms we should
observe a similar decrease in the financial revenues of other firms within the same MNEs.
Therefore, testing these hypotheses are very important to make more strong interpretations
of the results.

Finally, the fraction of interest expenses that is deductible after the reform affects the size
of the incentive change. This is clearly visible from equation (2), the smaller the parameter

a is, the more intense is change in its incentives. This leads to our last hypothesis (H10).

H10: Those firms that were the most affected by the reform respond the most.

5 Data and methods

5.1 Data

We use data from the ORBIS database provided by Bureau van Dijk Electronic Publishing
(BvD). The data include firms’ financial and productive activities from balance sheets and
income statements as well as detailed information on firms’ domestic and international own-
ership structure for over 130 million companies across the world. Studying the behavior of
MNEs poses data challenges that concern also the ORBIS database. The data coverage of
MNE:s in all existing data sets is far from perfect. Further, existing data sources lack data of
group activities of MNEs. For example, the allocation of profits, loans and interest payments
within MNEs are impossible to observe completely from any of the existing data sets. Even
though these problems are not completely solved by using the ORBIS database, we argue
that it is the best available data source for the purposes of this study. An illustrative study
about the representativeness of Orbis is provided by Kalemli-Ozcan et al. (2015). According
to the study, the data coverage for Finnish, Swedish and Danish MNEs is at a more reason-
able level than in many other countries. The data coverage for large companies is also much
better than for small companies. As the IB by design affects large companies, poor coverage
is less of a concern in the case of our study. Most importantly, there are no sharp discrete
changes in coverage between countries in our treatment and control groups. Kalemli-Ozcan
et al. (2015) also examined the data only up to year 2012. Given the gradual increase in the
coverage their estimates are likely to overestimate the problems for the latest data versions.

To study the effects of the Finnish IB, we collected 113,687 observations on Finnish MNEs
and their subsidiaries and 540,477 observations on Swedish and Danish MNEs and their
subsidiaries between the years 2009 and 2015.2! The interest deductibility has been restricted

21The data include companies that have at least one foreign subsidiary. The corresponding numbers for
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in Sweden and Denmark for this whole period. These restrictions have also remained largely

unchanged in both countries, making their MNEs appropriate for our control group.??

5.2 Methods

We apply a standard difference-in-differences (DD) method to estimate the effects of the

Finnish IB on several outcomes. We estimate the following equation

Log(Y;) = Ocontrols, + Pitreat; + Paanticipation, + Psafter, 3)

+Batreat; * anticipation; + PBstreat; x aftery + n; + €4,

where Y refers to the dependent variable of interest for firm ¢ at time ¢t. The dependent
variables are all in a logarithmic form to deal with the skewed outcomes. The variable treat;
is a dummy variable which indicates whether a firm belongs to the treatment group or not.
The variable anticipation; is a time dummy for the observation to be from year 2012 or 2013.
The variable after, is a time dummy which gets value one if an observation comes from year
2014 or 2015, and is zero otherwise. In some specifications we also replace anticipation,
and after; by year dummies to investigate the yearly responses. In the baseline analysis,
controls; include the number of employees and sales in natural logarithmic form. »; is a
firm-specific constant term and ¢ is an i.i.d. error term.

Our main variable of interest in the analysis is the financial expenses of a firm. This
financial expenses variable comes from the profit & loss account section of the Global Stan-
dard Format in the Orbis database. For Finnish companies it includes in addition to interest
and other financial expenses also reductions in the value of investments held as non-current

assets and reductions in the value of investments held as current assets (for more details,

years 2009-2011, which are employed in the derivation of the treatment and control groups, are 48,723 and
231,633 (see Table 1). Our data are collected between 10/2016-3/2017.

22Sweden introduced interest deduction rules for internal loans that were associated with internal ac-
quisitions in 2009. In 2013 these rules were extended to apply to interest expenses on all debts within a
specially defined group. Regarding our empirical results provided in the following section the tightening
of the Swedish interest limitation rule implies that our estimates become the lower bounds for the effect.
The Danish interest deductibility limitation is composed of three sets of rules: thin-capitalization rules, the
interest ceiling rule and the EBIT rule. The thin-capitalization rule works to disallow gross interest costs
and capital losses on related company debt to the extent the overall debt-to-equity ratio exceeds a given
ratio (safe harbor). In relation to financing costs that remain after the thin-capitalization limitation, there is
an interest ceiling rule that limits the deductibility further by introducing an upper bound via fixed relation
to the company assets. The EBIT rule, which is applied after the thin-capitalization rule and the interest
ceiling rule, limits the tax deductibility of net financing costs and is determined via fixed relation to EBIT.
The last of the three rules was introduced in 2007. Therefore, the interest deductibility restrictions have
been remained largely unchanged in Sweden and Denmark between 2009 and 2015. Note also that we use
other control groups than Swedish and Danish MNEs to study the robustness of our results in Section 6.2.
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see Orbis User Guide). Also most of the other variables employed come from the Global
Standard format. From our main variables of interest these include loans, long-term debt ,
EBITDA, operating revenue , taxation, financial revenue and number of employees. Variable
for amortization & depletion comes from the Detailed Format in the Orbis database.

We recognize that none of the above variables directly measures the profit-shifting mar-
gins that the Finnish IB aimed to affect. This is common in the previous literature studying
profit-shifting effects as it is usually hard to directly observe such measures from the data.
However, with more aggregated outcomes from the ORBIS database and comparison be-
tween firms belonging to Finnish MNEs and similar firms from Swedish and Danish MNEs
(that did not face major changes in their legislation), we can offer evidence of the effects of
the IB with credible assumptions.

The main interest lies in coefficients 3, and 5 (the coefficients for the interaction terms
treat; * anticipation; and treat; * after;). Each of these coefficients show the impact of
the introduction of the IB on treated firms relative to the control group (average treatment
effect for the treated, ATT), if the DD assumptions hold. The main assumption of the DD

method is the common time trend assumption, which means that the variable of interest

would behave similarly in the treatment and control groups over time if the policy change
had not been introduced.?® In all of our specifications, we include firm fixed-effects that
allow for correlation between the firm component (7;) and the regressors.

We construct our treatment group from those companies that are likely to be affected by
the reform. More specifically, a company is in the treatment group if it belongs to a Finnish
MNE and its deductibility of interest expenses would have been affected by the Finnish 1B
in at least one year between 2009 and 2011. The control group is constructed according to
the same criterion from the companies of Swedish and Danish MNEs. The construction of
both the treatment group and the control group is illustrated in Table 1. The upper panel of
the table describes it for companies that belong to Finnish MNEs (treatment group) and the
lower panel for companies in Swedish and Danish MNEs (control group). The upper panel
shows that only relatively few (2.7%) of all the observations from Finnish MNEs exceed

both the euro and the profit limits.?* Due to the escape clauses (equity ratio, industry), not

23The method also requires that there is no self-selection to the groups and no differences in transitory
shocks during the examination. Additionally, one has to assume that the error term is not correlated with
the regressors and there is no perfect multicollinearity between regressors.

241f neither of the escape clauses is binding, there would have been a change in deductibility for those
observations whose net interest expenses exceed both €500,000 and 25% of adjusted profits. There are 1,322
observations for Finnish MNEs in our data that exceed both of these limits in the pre-reform period from
2009 to 2011 (1322 / 48723 = 2.7%). Note that here we do not take into account the carry-forward property
of the deductions. Note also that because a lot of observations, especially on amortizations and net group
support (variable Extr. and Other P/L), are missing (although these are more likely to be really zeros than
missing) and we do not want to compress the number of observations, we have replaced the missing values
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all of these firms would have been affected by the reform.?® For 690 firms, neither of the
escape clauses is binding, yet both the euro limit and the profit-related limit are exceeded.
These firms would have faced different tax treatment due to the reform and 396 of them
belong to Finnish MNEs.?8 As our treatment group includes those companies that would
have been affected by the reform at least once in years 2009-2011 (had the reform been in
place), these 396 companies constitute the treatment group. From all these companies, only
20 are ultimate parents and the rest have subsidiary status. The control group is constructed
using exactly the same criteria for Swedish and Danish MNEs.?"

To be able to study the internal transactions within MNEs, we would like to observe
internal and external debts separately. Also, it would be important to be able to separate
financial expenses due to internal debts from aggregated debts. However, data that would
offer these information are not available for research. The Orbis database include information
about the sum of internal and external debts and the aggregate financial expenses of firms.
We use these measures as our main outcomes to measure the effects of the IB. The descriptive
statistics for the treatment and control groups are provided for years 2009-2011 in Table 2.
According to the table, Finnish firms that were affected by the reform (treatment) are larger
in terms of annual turnover and employees than the firms in the control group. However,
there are no large differences in financial expenses and debt-levels between treatment and
control groups. The same holds for EBITDA. However, it seems that the firms in the

treatment groups pay substantially less corporate taxes than the control group.

5.3 Descriptive evidence

In this section we show the time series of variables of main interest for the treatment and
control groups. The aim is twofold. First, we want to show that the common time trend
assumption holds, meaning that the variables develop similarly before the reform in both
the treatment and control groups. Second, by examining these time series visually, it gives
us descriptive evidence on the effects following the announcement and the implementation

of the reform.

by zeros here when considering the treatment group.

25The first escape clause compares the equity ratio of the company to the corresponding ratio for the
whole group. The ratio is calculated as follows: Ratio = (Total Asset - Debt)/Total Asset.

26Here it is also worth noting that the restriction stands for net interest expenses between companies with
interconnections (MNEs). Our data allow us to observe only the overall net interest expenses.

2"The control group consists of companies of Swedish and Danish MNEs that would have been affected
by the Finnish reform at least once between 2009 and 2011 had the reform been applied to them. According
to the lower panel of Table 1, there are 3,068 observations that exceed both the euro limit and the profit
limit. For 1,467 (47.8%) of these observations neither of the escape clauses is binding. These observations
come from 859 companies of Swedish and Danish MNEs. Of these 17 are ultimate parents and the rest have
subsidiary status.

16



(%z-cs) (%¥77S) (%z°82) (%1°22) (%e'1) (0L1°202)
(4% 8ET'T 9L GRS (dwod $7&'T) 6¥9°C Arerpisqng
(%1°L) (%69) (%8°¥2) (%7°78) (%¥'1) (¢9¥°62)
L1 6T G0T LG€ (rdwod g¢z) €T JURIRJ 9)RUWII[()
(%8°8F) (%8°LF) (%L LT) (%L0€) (%€°1) (¢£9'1€2)
68 L9V'T 1G8 e (*dwos z9.4T) 890°€ v
soruedwod | Surpuiq sesne[d | Surpuiq (Arsnpur) | Suipurq (£3mbs) ynsorxey (pe Jo % gz 73 (1102-600% "$90)

Jo Joqun N

*0S9 JO JOYIIDN]

g asne[d -osyg

T asne[d -osy

000°00$®V Surpeeoxe sqQ

SHNW dd Puv y§

(%0°19) (%8°8%) (%¥°61) (%z°92) (%9°2) (86LcF)
9L¢ 869 L1T €6¢ (duroo 919) GTT°T Arerpisqng
(%1°LT) (%8°61) (%ee1) (%€°6L) (%¥°¢€) (gz6'c)
0T e LT 191 (dwoo LTT1) €02 JuLIRJ 9jeUI}()
(%0%5) (%zzs) (%5°81) (%e7¢) (%L°2) (¢2L'SP)
96¢ 069 Ve P (rdwod g¢1) gze'T v
soruedwod | Surpuiq sesne[d | Suipurq (Arysnpur) | Surpurq (£3mbs) jnsorxey (pe Jo % gz 73 (1102-600% "$90)

Jo JoqunpN

*0S9 JO JOYJION]

g osne[d -os{

T osneo -osy

OOOﬁoom®< duipesoxs 'sqQ

SHNIW HSINNIA

sdnoIs [0I1)U00 pue JULUWIRAI} JO UOTIONIISUOL) T S[qR],

17



09¢€'¢ 0L9°1 9671 Ll S8l LLET v6¢€'1 129°¢ L1V'¢ ps
698°C1 vOTv1 G10°¢T 76991 €6C L1 V9281 LELLT ¥8L'¢ VIT'LT uerpatt
1L9°C1 0171 60791 80791 98T"LT 09¥°81 796°LT 02¢'¢ €EL 91 ueout
(G11°6=N) 1o1u0p
6€L°C L1691 €e8'1 12T°¢ 8¢6'T 6691 A4 ¢19°¢ 80¥°¢C ps
19v°¢1 €0e¥T  09¢qT 67991 0TV LT 96¢"81 8C6°LT 0681 89G°LT uerpaul
8¢0CT GEVVT  €LTGT 09991 L8C LT (44 R! 0€0°8T VLTV 9€C LT ueout
(686=N) Juowyeol],
soxe) sosuadxf] WLI9L,-}J0YS ULI9L,-Suor [[eisAQ
ojerodaon epliqy [epueulr 199 190 190 sjossy [e10], soofoidwy JoAOUINT,

1102-6007 SANOI3 [01jU0D pue JUOUIIRII], ‘SOIMND SO[ UT SO13S19R)S 9AT)dIINSI(] g 9[qe],

18



Log financial expenses (H1) Log Debt (H2)

w
°
20 ° 2 °
£ Treatment £ Treatment
g : 2" :
S@ S T
? Control - = ) Control
b Ty
b 1
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year differences Year differences
< ©
o % o
) ° )
Eo e 7| | pifference R Difference
g ‘} -~ e S ~~ [ G T
g% Rt S P2 — 20 R R S -~
e - 95% Cl - 95% Cl
© &
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year Year
Log long-term debt (H3) Log short-term debt (H4)
w o
0 so 0
Treatment § Treatment
. 2 .
" | Control a9 " | Control
o
- -
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year differences Year differences
< <
o ~
2 . 2" -
Eoqt~o P it S, Difference E S~ Pt Bl Difference
8, ~~4-- B . S0 R S -~
% ~——dee—— =
g g
< 95% CI & 95% CI
o
? <
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year Year
Log Ebitda (H5) Log turnover (H6)
<
o
N e
¢ | Treatment Treatment
T e *
Control Control
@
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year differences Year differences
N ~
2 ° AR o
£ — Difference £ RIS Difference
go P ~~o - T —— 2o e e ———— P [——
2 e o S——g--"
g g
e 95% ClI e 95% Cl
- &
2009 2010 2011 2012 2013 2014 2015 2009 2010 2011 2012 2013 2014 2015
Year Year

Figure 3: Development of logs of financial expenses, overall debt, long-term debt, short-term
debt, EBITDA and turnover of companies of Finnish MNEs (Treatment) and of Swedish and
Danish MNEs (Control)
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Figure 3 depicts the time trends of the logarithm of financial expenses, overall debt, long-
term debt, short-term debt, EBITDA and annual turnover for treatment and control groups.
In the upper panel of each graph we show the development of a given variable separately for

the two groups. In the lower panel we show the development of the difference between the

groups. The annual differences are calculated from coefficients of year indicators in a firm
fixed-effect regression where the dependent variable is the corresponding time series variable.
The figure shows that all variables develop rather similarly over time in both groups during
the pre-reform period which supports our identification strategy.

The trends in financial expenses and long-term debt levels differ between the treatment
and control groups after the IB is introduced as the values for the treatment group decrease
compared to the control group.?® However, the standard errors are large and the annual
differences seem not to be statistically different from each other between countries. This is
understandable as the Finnish IB affects only rather small number of large firms. None of
the other variables depict clear changes in time trends after the announcement of the reform.

We are also able to use an alternative control group that consist of companies of Finnish
MNEs that were not directly affected by the reform. More specifically, we use all companies
of Finnish MNEs that had net interest expenses less than 25% of the adjusted taxable result
of business income and less than 500,000 euros of net interest expenses prior to the reform
as an alternative comparison group. Figure 4 shows the development of financial expenses
and long-term debts for the treatment group and this alternative control group. The main
message from the figure is very similar to the baseline comparison presented in Figure 3:
the pre-reform trends follow each other very closely and the trends start to diverge for
both main outcomes, financial expenses and long-term debts, from 2012 onward.?? We form
this alternative control group to show the robustness of our results. In Section 6.2 we also
estimate the effects of the reform on all our main hypotheses (H1-H7) using this alternative

control group and show that the results are very well in line with our baseline results.

28Note that there is no difference between treatment and control groups in financial expenses in 2015. We
observe from the data that the financial expenses of Swedish MNEs especially decrease compared to Finnish
MNEs in 2015. The behavior of Swedish MNEs is likely to be a response to conflicting interpretations of
interest deductibility rules between Swedish Tax Agency and MNEs. This induced several appeals to the
Administrative Court as the Swedish Tax Agency denied large amounts of interest deductibility of MNEs
in 2015 (see, e.g. PwC 2016 and Bloomberg 2017). One potential reason for different interpretations arises
from the question about whether the Swedish interest deduction limitation rules were contrary to EC law.
This has also produced an intense debate of the applicability of the restrictions on interest deductibility in
Sweden (see, e.g. EY 2014).

29Tn Figure 5 in the Appendix we also present the development of overall debt, short-term debt, EBITDA
and annual turnover over time to show that the pre-trends are very similar also in these variables across the
groups.
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that were not affected by the reform (Control 2)
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6 Results

6.1 Baseline results

Table 3 shows our baseline results where the treatment group consists of both parent and
subsidiary companies. Each column presents results for a model with a different dependent
variable in logarithmic form. According to the first hypothesis, H1, the IB reduces financial
expenses of treated companies. The first column in the table tests this hypothesis, showing
two DD estimates (DD1 and DD2). DDI1 stands for the anticipation effect that is the
interaction of treatment and a dummy of pre-reform period (2012-2013) when firms knew
that the new law is coming but it was not applied yet. The estimate for the anticipation
effect is negative (-0.330) and statistically significant, showing that firms responded to the
reform before it was implemented. This suggests that MNEs started to adjust their behavior
towards the long-run optimum right after the reform was announced.

The effect of the IB is very similar for the years right after the law came into force
(2014-2015). Following the introduction of the IB the financial expenses of the companies
belonging to Finnish MNEs decreased by roughly a quarter compared to the control group.
As we discussed in previous sections, the reduction in financial expenses might arise from
changes in debt levels (D), their interest rates (r) or in financial expenses other than interest
expenses. As we do not observe within MNE debts or interest rates for loans in our data set,
we focus on studying whether or not the level of debts of firms decrease due to the reform. A
decrease in debt levels among Finnish MNEs compared to Danish and Swedish MNEs would
imply a decrease in within MNE loans after the introduction of an IB in Finland.

The following three columns (H2-H4) in Table 3 show the DD results for overall debt
levels, long-term debt levels and short-term debt levels, respectively. None of the estimates
are statistically significant. The results suggest that other factors might play a role in the
decreases in financial expenses. One way for MNEs is simply to decrease the interest rates
of within-group loans that would mechanically decrease financial expenses, that would not
affect the debt levels.

Table 3 also provides other than directly debt-related responses to the IB, as columns
(H5-H6) are for EBITDA and turnover. As the IB makes debt-shifting less attractive, firms
might respond by increasing transfer pricing as a way to shift profits. If there were such
a change in profit-shifting, we should observe this as an increase in EBITDA. However,
according to the results no such change happened. Therefore, our results do not support
the hypothesis that firms reacted to the IB by resorting increasingly to transfer pricing as
a mean of shifting profits. Of course, the firms may have also used other means to affect

their tax liabilities. These include decisions concerning location of offices and intellectual
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property, group structure and use of holding companies. The changes in EBITDA could
track also other than transfer pricing margins, but detailed information on changes in the
group structure and internal transactions of MNEs would be needed to observe whether
companies react to the IB by increasing the use of other methods. To our best knowledge,
no such data is available.

In addition to profit-shifting responses, the IB might induce real responses. We use
turnover to examine the overall activity of firms that would indicate changes in real responses.
However, the results in column (H6) suggest no changes in turnover among treated Finnish
firms, as the DD estimates remain statistically insignificant both pre- and post-reform pe-
riods. An obvious caveat in this analysis is that the real responses could materialize over
the longer time period. However, our results show that treated firms responded to the IB
already before the reform, but their turnover did not change, suggesting no real responses
within observed 4 years since the IB was first discussed.

We can further investigate this by studying whether or not the IB affected the amount
of corporate taxes reported by Finnish MNEs (H7). If the reform affected the profit-shifting
margin only, we should observe an increase in the level of corporate taxes among treated firms
after the reform. The last column of Table 3 shows the results. The DD point estimates are
positive which suggests an increase in the amount of taxes but these none of the estimates are
statistically significant. On one hand, the reduction in the corporate tax rate in 2014 suggests
that the point estimate would be a lower bound and may therefore become statistically
non-significant. On the other hand, the tax rate reduction might reduce incentive for debt-
shifting. Therefore, we cannot provide evidence that the IB succeeded in reducing all possible
profit-shifting channels. However, the positive DD estimates for corporate taxes together
with DD estimates for EBITDA very close to zero indicate the change of firm behavior that
is in line with the original goals of the reform.

As the amount of financial expenses decreased among treated firms, the amount of finan-
cial revenues should symmetrically decrease among other subsidiaries of MNEs (HS8) that
are part of treated MNEs (compared to the control group) if the reform succeeded to reduce
intra-MNE tax avoidance by debt-shifting. In this context other subsidiaries mean firms that
belong to the treated MNEs but are not located in Finland. To offer credible estimates, we
use firms that belong to the control MNEs but that are not located in Denmark or Sweden as
a comparison group. The decrease in financial revenue would also imply a decrease in profits
among these other subsidiaries. We test both of these hypotheses in columns (1) and (2) of
Table 4. However, as mentioned before, we do not have a direct measure of corporate profits
so we use corporate taxes as a proxy for this (H9). We observe a clear decrease in financial

revenue among other firms belonging to the treated MNEs compared to the control group (in
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Table 4: Results for other subsidiaries in treated MNEs

(H8) (H9)

VARIABLE (logs) Financial Revenue Corporate Taxes
Anticipation (2012-13) -0.112* 0.024
(0.064) (0.037)

After (2014-15) -0.281%%* 0.135%**
(0.079) (0.050)

Anticip. x Treatment (DD1) -0.300%+* -0.082
(0.103) (0.076)

After x Treatment (DD2) -0.300%* -0.084
(0.138) (0.106)

Constant 10.286%** 11.616%**
(0.046) (0.028)

Observations 10,525 9,598
R-squared 0.012 0.004
4 of firms 2,210 2,985

Note: Dependent variables are logs of financial revenue and corporate taxes. The results are obtained estimating equation (3)

for both outcomes. Clustered firm-group-level standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1

column (1)). This offers distinct evidence that the introduction of the Finnish IB prevents
internal debt-shifting within MNEs. Also, the point estimates for both the anticipation and
after period for corporate taxes are negative as expected, although these estimates are not
statistically significant. This may be because of other issues affecting the corporate taxes.
For example, changes in corporate tax rates during the time period may affect corporate tax
revenues.*’

Finally, we study whether the responses to the Finnish IB differ according to the intensity
of the treatment. We expect the response to be larger among those companies whose interest
deductibility is restricted the most (H10). The intensity of the reform was illustrated in the
lower left-hand side graph of Figure 2 in Section 3. As suggested by the graph, we consider
a company to have an intense treatment if its deductibility of net interest expenses was
reduced at least by 75% due to the reform. However, the number of these firms is only 105
out of all 396 treated companies. We added a dummy variable to indicate the high-intensity
treatment to separate the effect for this group from the overall response. The results for the
treatment intensity are provided in Table 5. The results clearly show that only these most

affected firms reduced their financial expenses. Interestingly, the level of overall debts also

30We also study the possible differences in responses between parent companies and their subsidiaries
(hypotheses H1 - H7). Table 8 in the Appendix collects these results. In the regressions we interact the
DD variable with a dummy variable of whether or not a firm has a parent status. The results show that a
decrease in financial expenses (H1) takes place both for parent companies and for subsidiaries. Separating
parents from their subsidiaries in the table reveals no differences in their behavior for any of the other
outcome variables.
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decreases among these firms. Separating short- and long-run debts from the overall debt we
do not find statistically significant estimates that is likely due to reduced power, following
the split of the data in these regressions. Finally, we also observe an increase in the amount
of EBITDA for these firms. This is also according to our hypothesis and indicates that the

reform succeeded in blocking some parts of the debt-shifting motivated by tax reasons.?!

6.2 Robustness Checks

As already discussed in Section 3, the Finnish IB applies not only to Finnish companies
but also to foreign companies permanently established in Finland. As a robustness check
for our main results, we study the responses of companies that are located in Finland and
are part of a MNE. The treatment group is constructed according to the same criteria as

for the main results, but now this group contains all companies that are located in Finland

and are part of any multinational group. Therefore, this group is formed independently of
the MNESs’ parent country and without restricting the sample according to escape clause 1,
which we are not able to apply without information on the entire MNE’s aggregated equity
ratio. Therefore, this treatment group contain more firms than the one in our baseline
estimations, and probably include some firms that we not actually affected by the reform.
The control group contains a similarly constructed population of firms located in Sweden
and Denmark. Note also that we also cannot offer the group-level clustered standard errors
for the estimates.

Table 6 shows the results. The estimates are in line with the baseline results presented in
Table 3. These results also show a decrease in the level of financial expenses and long-term
debts. In general, the size of the point estimates presented in Table 6 are similar to our
baseline estimates.

In Figure 4 we already compared the treatment group to an alternative comparison group
of companies that belong to Finnish MNEs but that were not affected by the reform. As
a further robustness check we estimate the effects of the reform on all our main outcomes
(H1-H7) using this alternative control group instead of the control group used in the baseline
analysis. The results are presented in Table 7. The estimates are qualitatively very similar
to those presented in our baseline estimations in Table 3. However, it is noticeable that the
size of the responses are somewhat larger in financial expenses and all debt levels compared

to the baseline estimates.

31We also examine financial revenue and corporate taxes by treatment intensity among other subsidiaries
belonging to treated MNEs. The results are presented in Table 9 in the Appendix. We find no heterogeneity
in responses in this respect.
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7 Conclusions

This paper has studied the responses of MNEs to the Finnish IB. This is the first study
that evaluates the effects of IB in the case when there was no pre-reform restrictions on the
deductibility of interest expenses. This is also the first study that evaluates the effects of
interest barrier by using comparable MNEs from other similar countries as a control group.
Employing the Orbis database with other Nordic MNEs serving as a control group for Finnish
MNEs, we find evidence that the introduction of an interest barrier decreases the debt-
shifting of MNEs. More specifically, we find that the Finnish interest barrier, which restricts
the deductibility of financial expenses, decreases these expenses among Finnish MNEs by
25-30% compared to the control group. We also find that the response is heterogeneous and
that only the most affected firms respond to the IB. These firms also decrease their debt
levels. For the most affected firms, we also find an increase in transfer pricing following after
the introduction of IB. Therefore, even though the introduction of this anti-tax avoidance
measure restricted debt-shifting, the profit-shifting seems to take another form after the
reform, at least to some extent. Regarding real responses in terms of the overall output of
these firms, we do not find significant changes following the introduction of the IB.

It is worth noting that the firms may also have other means to avoid tax liabilities that are
not described in this paper. These include, for example, decisions concerning the location of
offices and intellectual property, group structure and use of holding companies. The changes
in EBITDA could track also other than transfer pricing margins, but detailed information
about changes in the group structure and internal transactions of MNEs would be needed to
observe whether companies react to the IB by using these measures. To our best knowledge,
no comprehensive high-quality data with such information is available yet and thus, these

responses are left for future research.
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Figure 5: Development of logs of overall debt, short-term debt, EBITDA and turnover of
companies of Finnish MNEs (Finns) and alternative control group of companies of Finnish
MNEs that were not affected by the reform (Control 2nd)
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Table 9: Econometric results for treatment intensity: other subsidiaries of treated MNEs

(1S) (119)
VARIABLE (logs) Financial revenue Corporate taxes
Anticipation (2012-13) -0.112* 0.024
(0.064) (0.037)
After (2014-15) ~0.281%%% 0.135%%*
(0.079) (0.050)
Anticip. x Treatment (DD1) -0.263** -0.037
(0.127) (0.062)
After x Treatment (DD2) -0.314%* -0.006
(0.158) (0.102)
Anticip. x Tr. x High-Int. -0.083 -0.100
(0.159) (0.136)
After x Tr. x High-Int. 0.035 -0.178
(0.241) (0.193)
Constant 10.285%*** 11.617%%*
(0.046) (0.028)
Observations 10,525 9,598
R-squared 0.012 0.005
4 of firms 2,210 2,985

Note: Dependent variables are logs of financial revenue and corporate taxes. The results are obtained estimating equation (3)
for each outcome with treatment intensity dummies. Clustered firm-group-level standard errors in parenthesis. *** p<0.01, **

p<0.05, * p<0.1
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