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Abstract

This PhD project contributes to the corporate finance literature by an-
alyzing several issues related to the impact of taxation on the finan-
cial decision-making of companies. The main research question of this
doctoral project is twofold. First, I measure how the tax discrimina-
tion between debt and equity affects the capital structure of a company
(Chapter 1). Secondly, I analyze how the heterogeneity among national
tax systems distorts the financial decisions of a multinational enterprise
(Chapter 2 and Chapter 3).

In a first chapter, I use difference-in-differences regressions to measure
how the debt tax shield affects the capital structure of a company. By
comparing the financial leverage of treatment and control companies be-
fore and after the introduction of an equity tax shield, I infer the impact
of the tax discrimination between debt and equity. Consistent with the
theoretical prediction, the estimated results show that the introduction
of an equity tax shield has a significant negative effect on the finan-
cial leverage of a company. This effect amounts to approximately 2-7%,
meaning that a classical tax system encourages companies to use on av-
erage 2-7% more debt than when there is an equal tax treatment of debt

and equity.

The two following chapters focus on the distortion related to the exis-
tence of as many tax codes as countries. A second chapter investigates
the consequences of a series of alternative international tax designs on
the strategy of a multinational enterprise regarding the cross border dis-
tribution of its investment and the choice of its financing behavior. We
start with a world where no international tax rules are at work. Then we
successively introduce (i) the rules provided by the OECD Model Tax
Convention, (ii) the EU Parent-Subsidiary Directive of July 23, 1990; and
(iii) a combination of Allowance for Corporate Equity (ACE) and Com-
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prehensive Business Income Tax (CBIT). Finally, we leave systems based
on Separate Accounting (SA) aside and turn to Consolidation and For-
mulary Apportionment (C&FA) adopted either by all the jurisdictions
at work in the model, or by a sole subset of them within the framework

of an Enhanced Cooperation Agreement (ECA).

In a third and last chapter, I investigate how international tax consoli-
dation (ITC) can tackle the distortion related to heterogeneous national
tax systems. In this chapter, I aim at identifying the impact of interna-
tional tax consolidation on the use of tax-motivated profit-shifting, by
exploiting a tax reform in Italy. Based on financial data of subsidiary
companies subject to an international tax consolidation regime, I an-
alyze how the profit-shifting behavior of MNEs is affected by the tax
reform using a difference-in-differences estimation strategy. Contrary to
the theory that consolidation reduces tax distortions, I cannot find evi-
dence that an international tax consolidation system, as implemented in

Italy, has a significant impact on the use of tax-motivated profit-shifting
by MNEs’ subsidiaries.
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Introduction

Aiming at maximizing firm value, financial managers both of small and
medium enterprises (SME) as of multinational enterprises (MNE) try to
optimize their company’s tax liabilities. Tax considerations regarding
location, organizational form, type and timing of transactions enhance
the risk that financial decisions are guided by tax purposes rather than
management objectives. This is especially true for multinational compa-
nies. Although value maximization is the leading principle of financial
management, the use of tax planning strategies has a distorting impact
on a company’s financing and investment decisions. Several types of dis-
tortion can be identified in this respect. Two of them will be studied

here.

One distortion is related to the different taxation of debt and equity, im-
pacting the capital structure of companies. Most national tax systems
favor the use of debt over equity, attributing a different tax treatment
to the cost related to each of those financing sources. On the one hand,
interest paid, i.e. the return to creditors, is a tax deductible expense,
lowering the taxable base of the company. On the other hand, retained
earnings or dividends paid, i.e. the return to shareholders, are not tax
deductible. As a result, companies could trade-off between sources of fi-
nancing, based on their tax differential. The question how the tax bene-
fits of debt influence financial decision-making is after decades still highly
debated. Modigliani and Miller| (1958) theoretically showed that corpo-

rate financial decisions do not affect a company’s value in a perfect world,
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i.e. a world without taxation, without transaction costs, with symmetric
information, complete contracting, and complete markets. [Stiglitz (1973)
and King| (1974) formalized the tax system for corporate finance purposes
and analyzed the impact of taxation on the cost of capital. They showed
that corporate taxation affects the firm value and in particular the trade-
off between debt and equity. Early research work tried in vain to find
empirical support for this theoretical finding (a.o. Bradley et al. (1984),
Long and Malitz| (1985), Titman and Wessels (1988])). Other studies
found empirical evidence that the tax benefits of debt influence a com-
pany’s capital structure (a.o. |[MacKie-Mason| (1990), Graham| (2000))
and consequently, distort corporate financing decisions. The tax differ-
ential between financing sources would encourage companies to engage
in tax-motivated strategies, affecting their economic activity. One strat-
egy is to issue hybrid financial instruments, remunerating shareholders
but structuring their return as tax deductible interest. The unequal tax
treatment of debt and equity would also encourage companies to borrow
and to increase their financial constraints. As a result, it would create
disincentives to establish a strong financial position and would increase

the probability of financial distress.

The financial crisis of 2008 revealed the rapid growth of debt usage among
banking institutions these last decades. Excessive leverage undermined
the sector’s stability and caused the default of several banks. The excess
use of debt was, however, not proper to the banking sector and many
other companies got caught by financial distress. The unequal tax treat-
ment of debt and equity for corporate tax purposes has been pinpoint as
one of the issues weakening the financial position of companies, as they
are encouraged to finance investment through debt rather than through
equity. Based on the comparison of new equity and full debt invest-
ments in terms of effective marginal tax rates (EMTR), cross-country
research (European Commission (2010)) showed that in almost all EU

Members States the use of new equity is taxed and the use of debt is
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subsidized. In the wake of the financial crisis, tax policy makers analyze
the possibilities to protect the current economic system and to give it
the necessary tools to counter such severe recessions. Economic theory
offers two potential solutions to this issue, i.e. an Allowance for Corpo-
rate Equity (ACE) and a Comprehensive Business Income Tax (CBIT).
The former grants a tax deduction for the return on equity. The latter
disallows the tax deduction of interest payments on debt. Both measures
result in an equal tax treatment of the two financing sources. Only a
limited number of countries introduced this kind of mechanism. Italy,
Brazil, Austria, and Croatia implemented a type of ACE system but em-
pirical evaluation of those implementations was inconclusive (Staderini
(2001), Klemm (2007)). The introduction of an ACE system in Belgium
in 2006 offered the opportunity to analyze the system’s effectiveness and
to contribute to the academic debate regarding the impact of taxation
on a company’s debt policy (Chapter I). The implications of this kind
of research are considerable, since the capital structure distortion af-
fects almost all companies, whether they are involved in purely domestic

activities or are dealing with cross-border transactions.

Another distortion is proper to international activities and relates to the
existence of as many corporate tax codes as countries. Divergences across
national tax codes add a high degree of complexity to the financial man-
agement of an international group and trigger considerable tax-related
burdens. Compliance cost is one of them, since a company needs to
comply with the tax rules of every country in which it is active, irrespec-
tive of the type or the amount of income generated. Being subject to
different compliance rules and tax procedures puts a heavy administra-
tive burden on companies engaged in cross-border activities, especially
as tax changes are frequent. Both the European Tax Survey (European
Commission| (2004)) and the PWC Total Tax Contribution Survey pro-
vide evidence that the cost of complying with corporate income taxes

for multinationals amounts to approximately 2% of taxes paid. In ad-
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dition to compliance costs, the diversity of tax rules also gives rise to
double taxation. Although an important network of double tax treaties
exists, double tax situations remain common, especially with respect
to the computation of transfer pricing and the restructuring of interna-
tional groups. Goods sold by one group entity to another need to be
priced according to the 'arm’s length’ principle. This principle requires
related companies to act as if they were independent parties and to use
market prices for their intra-group transfers. As this transfer pricing
determines the distribution of the tax base of the MNE among the coun-
tries involved, it is subject to considerable control by the national tax
authorities. Price adjustments following those controls, however, can not
be offset by corresponding price adjustments in other tax jurisdictions
with the result of taxing certain intra-group transactions twice. Issues
related to cross-border reorganizations and in particular the transfer of
assets resulting in capital gains also risk to trigger double taxation, as
the right to tax is not uniformly settled. Moreover, the absence of cross-
border loss compensation gives rise to over-taxation, as the losses of one
group entity may most often not be offset against the profits of a foreign
group entity. Hence, the international group with both loss-making and
profit-making entities is not taxed as an economic unit but as legally

independent entities.

Even if multinational enterprises (MNEs) suffer from the diversity of tax
rules across countries, it is also at the root of many tax planning strate-
gies and behaviors. Numerous inconsistencies occur between national tax
codes. These inconsistencies allow multinational companies to engage in
cross-border tax arbitrage and to organize their economic activities in
order to benefit from the most lucrative tax rules. The question whether
the existence of a multitude of different tax systems impacts economic
decisions has also been the subject of an important strand of the corpo-
rate finance literature. From a theoretical point of view, international tax

differences have been identified as distorting factors. Empirical research
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testing this theory provides evidence that strategies regarding the loca-
tion, timing, and type of transactions are tax-motivated.
and Devereux and Griffith| (1998) show the importance of taxation in
the location decision. Weichenrieder| (1996) finds that taxation influ-
ences the level of foreign direct investment. Moreover, further to the US
Tax Reform Act of 1986, authors like Gordon and MacKie-Mason! (1997)

and [Scholes et al| (2002)) show how taxation affects organizational form

choices.

Besides location and organizational decisions, discrepancies between tax
codes influence the financial decisions of companies. For tax planning
purposes, MNEs tend to shift profits from high-tax to low-tax countries.
\Grubert and Mutti (1991) empirically provide evidence that this is the
case for US MNEs. Huizinga and Laeven| (2008) find evidence that EU

multinationals’ profit shifting depends on international tax rate differ-

ences. This profit-shifting behavior can take several forms, one of which
is to create strategic debt between a group entity in a low-tax country
and a group entity in a high-tax country in order to benefit in an optimal
way from the tax deductibility of interest expenses. The debt is issued by
the low-taxed entity and conferred to a high-taxed entity. Hence, the in-
terest cost reduces the tax bill of the highly-taxed entity and the interest
revenue is taxed at the low tax rate of the debt-emitting company. The
literature shows that this type of profit-shifting by MNEs was extensively
studied. Several authors found support for the hypothesis that capital
structure and intra-group interest patterns are tax-motivated.
iand Grubert| (2003), as well as Desai et al| (2004) provide evidence for
U.S. MNEs that the level of internal debt in a foreign subsidiary in-
creases with the foreign tax rate. In a European setting,
(2008) and Buettner et al. (2009) show that a foreign subsidiary’s cap-

ital structure reflects local tax rates and tax rate differences. Another

profit-shifting strategy is to relocate expenses through the use of man-

agement fees or research costs. By charging general service costs to the
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high-taxed entities instead of allocating them proportionally to all group
members, the tax liability of the high-taxed entities is lowered and profit
is transfered to the low-taxed entities. |Clausing (2001) provides sub-
stantial evidence of the relationship between taxes and intra firm trade
flows. A third type of profit-shifting is to take advantage of transfer pric-
ing and to increase the price of goods sold to low-taxed group entities.
Hines and Rice| (1994) study the profitability of US affiliates and pro-
vide indirect evidence of tax-motivated transfer pricing. |Clausing (2003)
shows that taxation influences intra firm trade prices. The abundant
literature regarding international profit-shifting shows the extent of cor-
porate tax distortions and the interest of academic scholars in this kind

of tax issues.

Containing these tax distortions is an important objective for govern-
ments and their tax policies try to react to the ever evolving market
imperfections. As a way to reduce tax-motivated profit-shifting, [Sum-
mers| (1988)), Bucks and Mazerov| (1993), Mintz and Smart| (2004) and
others suggest to introduce an international tax consolidation system
(ITC). As for financial consolidation, tax consolidation aims at taxing
the economic reality rather than the legal entities of a company. Group
entities are therefore required to compute their tax base without taking
into account the intra-group payments of dividends, interests, royalties,
and other intra-group income flows. The taxable revenues of all group
companies are then consolidated regardless of whether these companies
are residents or non-residents of the parent company’s country. Once
consolidated, the income is distributed amongst the countries in which
the MNE is active and which can tax their tax base portion. This system
is called ’Consolidation and Formulary Apportionment’(C&FA), as the
consolidated tax base is allocated to participating jurisdictions according
to a formula. This system, which is used in the US for state taxation
purposes, requires to set aside the current system of 'Separate Account-

ing’(SA), where each national entity is taxed separately in accordance
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with OECD principles and model tax conventions.

The European Commission, hosting an important number of multina-
tional companies and aiming at the achievement of the Single Market,
suggested (EU Commission, 2001) to move to a system of C&FA. For
the purposes of taxing the income of companies active in different Mem-
ber States, a consolidated tax base would be computed, which would
then be apportioned amongst the Member States according to a formula
including factors such as employment, assets, and sales. The use of a
Common Consolidated Corporate Tax Base (CCCTB) would harmonize
the rules to compute the individual tax base and would determine the
way in which those tax bases can be consolidated at group level. All
intra-group transactions would thus be eliminated for corporate tax pur-
poses and profit-shifting would no longer have a reason for being. The
decision regarding the corporate tax rate would remain at the EU Mem-
ber State level. Consequently, a system of common corporate tax rules,
applying to the multinational group as a whole instead of the legal enti-
ties separately, would replace the existing national tax systems for those
companies. A CCCTB would have the advantage of lowering compliance
costs for companies, dealing with one tax administration rather than 27
different ones, and of offering several tax benefits, like the offset of losses,
the tax-free payment of dividends and the tax-free transfer of assets be-
tween group entities. A proposal for a CCCTB Directive was issued in
2011 (European Commission (2011)), transforming the working princi-
ples in legal rules. In this proposal, companies of all sizes are offered the
possibility to opt for CCCTB, which would harmonize tax rules with-
out modifying accounting rules. This Directive proposal is hoped to be
welcomed by the Council, despite the fact that the Member States enjoy
autonomy with respect to their income tax system. Introducing a single
consolidated tax base for EU-wide corporate activities would therefore
request Member States to give up part of their tax sovereignty. EU Di-

rectives and Community rules already exist regarding tax competition,
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anti-discrimination and state aids.

Moving from a system of filing separate tax forms for every entity to
a C&FA system, inevitably affects the investment and financing deci-
sions of companies. Based on the US experience in this respect, several
studies were published on the impact of such an international system
of group taxation (a.o. McLure (1980), Weiner| (1994), Mintz| (2000)).
Empirically measure the extent of these changes in an EU setting is not
yet feasible. From a theoretical point of view, however, an evaluation of
the impact of this move can be made. Modeling the characteristics of
the intermediary stages, allows to get a feeling of how investment and
financing decisions will be altered (Chapter 2).

In the meantime, some countries introduced an international tax consoli-
dation system, consolidating the taxable incomes of all group companies.
Instead of formulary apportionment, they use an alternative way to tax
the international consolidated tax base. In those international tax con-
solidation systems, the right to tax the consolidated income is given
to the parent’s country, which then grants tax relief for the corporate
tax paid abroad. This type of international tax consolidation already
exists for some decades in Denmark (1960, amended in 2004 - "inter-
national joint taxation") as well as in France (1966, but only applied
to a very limited number of companies) and was recently introduced in
Italy (2004 - "worldwide consolidation") and Austria (2005). Austria
implemented an international consolidation system according to which
an Austrian parent company can choose which subsidiaries to include in
the consolidation area. Italy opted for a consolidation system in which
an Italian parent company needs to include all the subsidiaries, verifying
the consolidation criteria. Because the latter of the two implementa-
tions is expected to reduce profit-shifting best, it offers the possibility to
measure the impact of an international tax consolidation system on the

profit-shifting behavior of companies (Chapter 3).



CHAPTER 1

Taxes Do Affect Corporate

Financing Decisions

1.1 Introduction

Twenty years ago MacKie-Mason| (1990) raised the question whether
taxes affect corporate financing decisions. After decades of research
strong evidence answering this question was still not found. Based
on Modigliani and Miller (1958, 1963)’s work, [Stiglitz| (1973) and King
(1974) focused on the tax discrimination between debt and equity and
theoretically showed that the cost of capital is dependent on the mode of
financing, if tax differentials exist between those modes. Their work trig-
gered an important number of studies, empirically testing the finding and
measuring the impact of the unequal tax treatment of financing modes
on a firm’s financial decisions. Early research work tried in vain to find
empirical support for this theoretical result (a.o. Marsh| (1982), Bradley
et al.| (1984)), |[Long and Malitz| (1985), Titman and Wessels| (1988))). It
was suggested that the use of debt was influenced more by its other non-
tax functions, such as a signal of firm quality, an antitakeover device or a
means of restricting managerial discretion, than by its related tax advan-

tage (see Harris and Raviv| (1990) for a literature review). Those studies
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which found evidence that the tax benefits of debt influence a company’s
capital structure (a.o. MacKie-Mason| (1990)), |Graham| (2000)), |Gordon
and Lee| (2001)), needed to assume restrictive conditions to measure the
impact of the tax benefits of debt in an accurate way. [MacKie-Mason
(1990), for instance, limited his sample to less profitable companies to
find evidence that taxation impacts a company’s debt policy. He found
that a one-standard-deviation increase in a non-debt tax shield, e.g. de-
preciation and investment tax credits, reduces the percentage of debt
issues by about 10 percentage points. |Graham! (2000) uses simulation
methods for the period 1980-1994 to show that the tax benefit of debt
amounts to about 9-10% of firm value. Moreover, a large strand of this
literature uses differences in marginal tax rates to measure the impact
of tax shields, in order to cope with the limited variation in accessible

tax variables.

By using a different approach for studying the impact of taxation on
capital structure, this paper provides significant evidence of how tax
benefits influence corporate financial decision-making. The paper goes
back to the experimental ideal for evaluating the impact of taxes on cor-
porate debt policy, i.e. analyzing a tax system which attributes a similar
tax deductibility to the return on equity as the generally implemented
deductibility for interest expenses on debt. As such, tax neutrality be-
tween the two sources of finance is ensured and corporate taxation no
longer favors debt over equity. Such a tax system is based on the theo-
retical concept of a neutral "pure profits" tax as developed by [Boadway
and Bruce (1984). They advocate to tax only the returns on investment
above the costs of capital, which requires to tax the sources of finance
equally. |Devereux and Freeman| (1991) suggested to put this idea into
practice by providing companies with an ’Allowance for Corporate Eq-
uity’(ACE), i.e. an equity tax relief. Empirical testing of this theoretical
system, however, was until now not possible due to a lack of faithful im-

plementation of all aspects of this tax feature or due to a lack of pertinent
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data. The introduction of the tax deductibility of equity costs in Bel-
gium in 2006, offers the experimental ideal for testing how tax benefits
affect the capital structure of a company. Unlike other implementations,
this equity tax reform includes most of the basic and powerful features of
the theoretical taxation system as developed by |Devereux and Freeman
(1991) and therefore, approaches tax neutrality very closely. As a result
the studied tax shield is labeled ’full’ system versus 'partial’ systems.
Since all of the latter systems are guided by different rules, studies re-
lated to those systems did not allow to draw a general conclusion about
the system’s impact (o.a. [Staderini (2001), Klemm (2007))D In addi-
tion to a different approach of the topic, this paper offers the benefit of
analyzing a large dataset, as the tax reform automatically applies to all
companies filing a corporate tax return in the country. Moreover, as the
equity tax shield studied in this paper was only introduced in 2006, some
theoretical studies (Gerard (2006a), Gerard| (2006c])) but few empirical

analyses studying its capital structure implications are available so far.

I develop a simple model to show what changes the introduction of an eq-

!Other countries in and outside the EU (Croatia (1994), Brazil (1996), Ttaly (1997)
and Austria (2000)) chose to introduce an Allowance for Corporate Equity, although
they implemented the system differently. Croatia included most of the features of
the theoretical tax as developed by |[Devereux and Freeman|(1991)). Brazil limited the
application of the system to dividends paid out to shareholders instead of applying it
to the total amount of equity as suggested by the theoretical model. Italy and Austria
lowered the tax rate on equity returns but did not exempt them from taxation. The
empirical studies evaluating those ACE systems are not unanimously convincing.
Keen and King| (2002|) analyze the Croatian implementation of ACE, but do not have
the necessary data to study the impact of the Croatian system on the leverage of
companies. [Klemm)| (2007) studied Brazilian data and noted no significant change of
the capital structure of Brazilian companies. |Staderini (2001 analyzed the impact
of the Italian system and found, however, that the leverage of companies decreased
following the introduction of the system. Based on these results, it is hard to conclude
on the system’s efficiency. An explanation, however, could be that altering basic and
powerful characteristics of the theoretical proposition and hence the implementation
of a partial ACE system, was not an efficient choice. Three countries, Croatia, Italy
and Austria, decided to abolish the system few years after its introduction. In Croatia
and Austria, the desire to cut the overall corporate tax rate most probably explains
the decision to eliminate the system.
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uity tax shield is expected to produce. The model predicts that further
to equalizing the tax treatment of debt and equity, a company lowers
its debt ratio. To quantitatively test this prediction and in order to
measure the impact of taxation on corporate financing decisions, I use
in this paper a difference-in-differences identification strategy, comparing
the capital structure of treatment and control companies before and after
the tax reform. Belgian firms are considered the treatment companies;
French firms play the role of control companies. The data related to the
period 2001-2005 are the pre-treatment data; those related to the pe-
riod 2006-2007 the post-treatment data. The sample includes individual
company information of 3,332 treatment companies and 17,100 control
companies. In order to ascertain the comparability of both groups of
companies, capital structure trends are analyzed and a propensity score
method is applied to match treatment and control firms. Consistent with
the theoretical prediction set out in the model, the empirical results pro-
vide considerable evidence of a significant negative effect of the equity
tax shield on the leverage of a company. This means that the debt tax
shield, proper to a traditional tax system, affects a company’s capital
structure. The main results are robust to several robustness tests. By
generating the same analysis for a different control group (26,241 Ger-
man companies), I assess whether the results are not country-specific.
For both control groups, I find that the estimated impact is highly sig-
nificant and that it amounts economically to a leverage ratio decrease of
approximately 2-7%. Further extension of the analysis reveals that, con-
sistent with the financial constraint theory, the capital structure of large
companies is more affected by the introduction of an equal tax treat-
ment of debt and equity than the capital structure of small and medium

enterprises.

The paper proceeds as follows. Section 1 presents the institutional back-
ground and the principal characteristics of the tax reform. Section 2

discusses the theoretical framework. Section 3 presents the empirical
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methodology and shows how it applies to the introduction of an equity
tax shield. Section 4 describes the data set and presents the construc-
tion of an adequate control group. Section 5 discusses the main results,
produces some robustness checks and considers some further extensions

of the analysis. Section 6 concludes.

1.2 Institutional Background

Belgian corporate tax rules can be considered as a traditional tax sys-
tem (Graham (2003)). Companies are taxed on their profits, i.e. the
business income less the costs to generate that income. Those business
related costs include the interest paid as return to the creditors. Since
these interest expenses reduce taxable income, they are said to be tax de-
ductible. The return to shareholders or dividends, however, are included
in the taxable base and are taxed. From January 1, 2006 on, Belgian
companies or foreign companies permanently established in Belgium can
deduct from their taxable income what is called a "Risk Capital Deduc-
tion", which is an amount computed as the fictious interest cost of the
adjusted equity of a company. Hence, not the actual equity cost, i.e. the
return to shareholders, but an estimated equity cost is tax deductible.
From that moment on, however, debt and equity can be considered re-
ceiving the same tax treatment. As both means of financing reduce the
taxable income of a company, they can be seen as providing a corporate
tax shield.

The main goal of the measure is to promote equity funded activities
and to encourage companies to strengthen their capital structure and
to have a stronger financial position through an increased equity level.
Even if the first goal of the measure is not to increase investments, it
seeks to maintain earnings in the country, which could later on be used
to finance new investments. With this measure, policymakers also tend
to reduce the tax discrimination between debt and equity, but also to

offer an alternative to the abolished special tax regime for coordination
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centers. The latter regime granted attractive tax advantagesﬂto MNEs’
subsidiaries ] that offered financial and business services to other com-
panies in the group. The regime was gradually withdrawn since it was
qualified as ’unfair tax competition’ by the European Code of Conduct
and considered breaking European State Aid legislation in 2003. From
January 1, 2011 on, coordination centres could no longer benefit from

this favourable tax regime.

The equity taken into account to determine the equity tax shield is the
shareholder’s equity, i.e. the equity hold by external shareholders and
adjusted by subtracting certain items to avoid abuse and double deduc-
tions. Starting point of the computation is the equity mentioned in the
opening balance sheet for the taxable period. This equity is adjusted
for the net tax value of own shares, of non-portfolio participations, and
of shares issued by investment companies producing taxable revenues.
Moreover, the remaining equity is reduced by the net equity assigned to
foreign permanent establishments or real estate property or rights, by
the net book value of tangible fixed assets, which costs do unreasonably
exceed professional needs or which are considered as an investment not
acquired in order to produce a regular income and by tax-free revalua-
tion gains and capital subsidies. Worthwhile noting is that the adjusted

equity consists of both existing and new equity.

The fictious interest rate is determined annually and is equal to the av-

erage return of the 10-year linear state bond of the year two years prior

?Instead of being taxed on its business profits, coordination centres were taxed on
4% to 10% of their business expenses, which excluded salary and financial costs. More-
over, no withholding taxes were levied on dividends, interests and royalties distributed
to group companies. Finally, coordination centres were exempted from property tax
and from registration duties on subscriptions and on increases of capital.

3The status of coordination centre was subject to conditions of size. It was granted
only to an entity that is part of a multinational group with subsidiaries in at least 4
different countries. Furthermore, the multinational group needed to have a total con-
solidated equity of at least 1 billion Belgian francs and a total consolidated turnover
of at least 10 billion Belgian francs. Moreover, the entity was required to have at
least 10 employees by the second year of operations.
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to the tax year concerned. As a result, a company’s equity will, for cor-
porate tax purposes, be treated as debt with the same annual interest
rate as a 10-year state bond. Moreover, this equity tax shield includes
several features to facilitate and encourage its use. First, the deduction
automatically applies to all companies filing a Belgian corporate tax re-
turn. Furthermore, it can be carried forward to the next seven years, no
thin capitalization rules apply to the adjusted equity and no withholding
tax is levied on the fictious interest deduction. Finally, no investment in
tangible or intangible assets is required. Except for the latter feature,
this equity tax shield or Allowance for Corporate Equity represents the
features of the theoretical tax as developed by [Devereux and Freeman
(1991). The new tax law does not require an equity increase to corre-
spond to the acquisition of a new asset so that the deductible amount
can remain stable from one year to another. The theoretical taxation
system, however, supposes the existence of fixed assets depreciated over

several years and assumes therefore a decreasing deductible amount.

The control companies used in the subsequent empirical analysis are
firms incorporated in France. In order to assess the robustness of the
results, a second control group is constructed, containing German com-
panies. Like Belgium, both France and Germany have a traditional tax
system, providing for the tax deductibility of interest expenses but not

of the capital cost of equity.

1.3 Theoretical Framework

To clarify the impact of the tax neutrality between debt and equity, I
develop a simple one period model showing how the introduction of an
equity tax shield affects the capital structure of a company. Assuming a
world without risk, inflation, and taxation, a firm investing in an asset
of value I seeks to maximize its present value (PV'). Suppose the assets
of the firm are financed for a fraction b by debt and a fraction (1 — b) by

equity, where b > 0. It was under these assumptions that Modigliani and



16

Taxes Do Affect Corporate Financing Decisions

Miller| (1958) developed their major prediction, i.e. that the financing

mode is irrelevant with respect to the value of the firm.

Taking into account a traditional corporate tax system, the trade-off
theory of capital structure (Kraus and Litzenberger| (1973), Scott| (1976]),
Bradley et al.| (1984), but also|Jensen and Meckling| (1976), [Myers (1977))
shows that a firm’s leverage is determined by the trade-off between the
tax benefits of debt and the costs of additional financial constraints and
bankruptcy triggered by an increased leverage. Leaving bankruptcy costs
aside, the subsequent model focuses on the impact of the financing mode
on the value of the firm. It assumes a tax system in which a firm is
taxed on its end-of-period wealth after deduction of interest expenses
and which is based on a constant marginal tax rate (7.). Investors are
subject to a constant withholding tax on dividends (74) and on interests
(1), where 74 > 0, 7; > 0 and 74 # 7;. Considering that the time period
tends to infinity, the company’s objective function can be modeled as

follows:

T — Tq

max PV = (= r)yd) +(1-0)

I+brd (1.1)
T — Td

where y(I) is an increasing and concave function of investment and
stands for the end-of-period earnings before interest and taxes, and r
is the real interest rate and discount rate. In this equation, the first
term represents the present value of the taxable base before interest and
depreciation, and the following terms the tax advantage respectively re-
lated to equity financing and debt financing. The tax advantage of equity
is derived from the arbitrage made by the investor between debt and eq-
uity returns. An investor will acquire shares only if the dividends D he
receives are at least as high as the return he could obtain from an equally
risky loan, i.e. (1 —74)D > (1 — )71 As such the tax advantage of
equity can be expressed as (1 — b)%[ . The tax advantage of debt is

derived from the value of debt and expressed as br.I. When maximiz-
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ing the objective function with respect to debt, the first order condition

becomes:
dPV T — T4
— T T 1.2
db 1—r, 17 (1.2)

It follows from equation that the optimal debt usage is undefined.
Assuming then that equation is strictly positive, a company will
maximize its debt usage to optimize its present value. Accordingly, the
financing mode affects the value of the firm, since debt is favored for

corporate tax purposes.

When an equity tax shield is introduced into the traditional tax system,
the market value of equity is affected. As for debt, the firm now also
enjoys a tax benefit for equity amounting to the return of an equally
risky loan. Therefore, an additional tax advantage related to equity
(1-— b)%;:)l increases the firm’s present value. The present value of
the firm becomes:

PV:M_i_(l_b)(Ti_Td)"’_Tc(l_Ti)

I+brd 1.3
r 1—Td + 0 ( )

b
PV
the impact of an equity tax shield can be measured by optimizing leverage

Defining leverage as the ratio of total debt to the present value, L =

with respect to this tax shield, yielding:

—b 1-b I
b _ iy (1.4)
d[r.(1 —7)] PV?2

As total debt and the withholding tax rates are positive, equation
is strictly negative. As a result, the introduction of an equity tax shield
encourages companies to lower their debt usage. In order to measure
the extent to which the tax benefits of debt influence corporate financ-

ing decisions, this paper is based on the following implication. Further
to equations (1.2) and (1.4), when an equity tax shield is introduced,
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the tax-favored treatment of debt is offset and the capital structure re-
balanced, i.e. the debt usage lowered. Hence, the new capital structure
reflects the optimal mix of debt and equity for the company and is freed of
tax interference. The empirically testable prediction can then be stated

as follows:

Prediction: Further to equalizing the tax treatment of debt and equity,

a company lowers its debt ratio.

Consequently, it is expected to observe a significant negative effect of the
tax reform on the leverage of treated companies. I test this prediction

empirically in the following sections.

1.4 Empirical Methodology

Ideally, the impact of a tax reform is assessed by using a random ex-
periment. Random assignment of firms to a policy change, would allow
controlling for all relevant (observable and unobservable) covariates, af-
fecting the outcome of interest. Moreover, in such a random setting no
outcomes are favored over others and selection bias is inexistent. To ap-
proach this experimental ideal, a natural experiment needs to be found
to mimic random assignment. Considering the tax reform as an exoge-
nous event, I can, by determining a treatment and control group, assume
the existence of a natural experiment to test the effect of equalizing the
tax treatment of debt and equity. Accordingly, the fact of being subject
to the tax reform is the treatment, the treatment group comprising the
companies established in the experimental country, the control group
including the companies established in a non-experimental country. Be-
cause pre- and post-reform data are available, I can use a difference-in-
differences identification strategy. This panel data technique consists in
comparing the years before and after the adoption of the tax reform for
both treated and control groups. Estimating the impact of the tax reform

through such a difference-in-differences strategy, however, is only possible
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if two key assumptions hold. The first assumption requires that capital
structure trends before the introduction of the tax reform are similar in
both groups. Hence, treatment and control groups should present the
same trend over time in the absence of treatment. Therefore, country
and time fixed effects have to be controlled for. The second assump-
tion requires treatment and control groups to have exactly the same
pre-treatment characteristics. As a result, the only relevant difference
between the two groups would be their access to the equity tax shield.
Their difference in outcome would then be entirely attributable to the
tax reform. Thus, the validity of the difference-in-differences methodol-
ogy depends on whether the experience of the control group accurately
represents how the treatment group would have done in the absence of
the tax reform. Before applying this difference-in-differences approach,

I need to control whether the two basic assumptions are verified.

I investigate the equal pre-treatment trend assumption by analyzing
graphically how the capital structure of companies evolves over time
in the treatment and the control group. To make sure that the assump-
tion of equal pre-treatment characteristics holds, I use a propensity score
method to match the treatment and control groups. By stratifying each
covariate and pairing a treatment firm and a control firm when they fall
in the same category for each covariate, matching balances the observed
covariates between treatment and control groups. As a result, a selec-
tion of the control group (counterfactual) is made which is similar to
the treated group in all pre-treatment features and the second assump-
tion is thus verified. To ease matching when the number of covariates is
large, Rosenbaum and Rubin| (1983) suggested to use a propensity score
p(X), summarizing all the observable firm characteristics into a single
index. This propensity score or conditional probability that firm i with

observable characteristics X; is subject to the equity tax shield AC'E; is
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a scalar function of covariates expressed as:
p(X) = E[ACEZ’XZ] = PT’Ob[ACEZ‘ = 1’Xz] (1.5)

Consequently, this evaluation technique commonly used in policy anal-
ysis, makes it sufficient to compare firms with similar propensity scores

instead of comparing firms with identical observable characteristics Xj.

Once a satisfying control group is selected, a difference-in-differences
model can be set up. Let C. (or Country) be a fixed country effect
dummy (equal to one if an experimental country, equal to zero if a non-
experimental country), T; (or Time) be a fixed year effect dummy (equal
to one if after the tax reform, equal to zero if before the tax reform)
and X, be the individual controls. The leverage of a company i in
country ¢ at time t can be estimated by using an Ordinary Least Squares
(OLS) regression analysis, which takes the following specification for a

difference-in-differences estimation:
Y;lct:OZ""YCC"‘)\Tt+5Xict+pcc'Tt+€ict (16)

where v are time-invariant country effects, A are country-invariant time
effects and p is the causal effect of interest. The coefficient p captures
the variation in the outcome of interest in the experimental country
(relative to the non-experimental country) in the years after the tax
reform (relative to the years before the tax reform). Hence, it measures
the marginal difference between the pre and post period with respect to
the introduction of an equity tax shield and determines the economic

importance of this difference.

1.5 Data

The AMADEUS database (Bureau van Dijk) comprises balance sheet
and income statement information on public and private companies in

41 European countries. The database version used contains data for
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15 million companies from the year 2001 on. These companies are non-
financial firms and the effects on the financial sector will therefore not be
treated in the subsequent analysis. The standard format used to register
the information, allows to compare cross-border financial data easily.
Analyzing a 2006 tax reform in Belgium, I select a sample of Belgian and
French companies active during at least one year in the time period 2001-
2007, as such constructing an unbalanced panel of company data. In this
sample, Belgian firms are considered the treatment companies; French
firms the control companies. The data related to the period 2001-2005
are the pre-treatment data; those related to the period 2006-2007 the
post-treatment data. Data for one particular company in one particular
year constitute the observational unit. As in previous capital structure
literature, the sample is limited to companies which are active in the
industrial sector (SIC code 2000-5999), excluding the real estate industry,
financial services, the public and primary sector. Outliers are controlled
for by deleting observations if the book value of fixed assets or of total
debt is more than 100% or less than 0% of total assets, leaving me with a
sample of 18,322 Belgian and 91,814 French company-year observations.
For robustness purposes, I construct a sample of Belgian and German
companies, in the same way as I did for the sample containing Belgian
and French data. The second sample includes, in addition to the 18,322
Belgian company-year observations, 32,931 German ones. It appears,
however, that this sample contains only part of the German companies.
This is due to the compliance rate of filing national accounts at the
national bank, which is almost 100% in Belgium, 65% in France, and
only 3% in Germany. Those highly differing compliance rates are due to
the different type of data providers: private rating agencies in Germany

and public institutions in Belgium and France.

The data collected are used to construct the capital structure measure
and the control variables needed for the empirical analysis. Working

with unconsolidated financial account information of both listed and non-



22

Taxes Do Affect Corporate Financing Decisions

listed companies, I use book values to construct the variables. This is
also the case for the dependent variable, for which I use two different
definitions. First, I define leverage as is done commonly in the capi-
tal structure literature (Rajan and Zingales (1995)), |Graham and Harvey
(2001)), |Ortiz-Molina (2007))). What is called 'book leverage’ is measured
as the ratio of total non-equity liabilities to total assets. Total non-equity
liabilities or total debt is the sum of long-term debt and current liabili-
ties. As the purpose of this paper is related to the tax advantage of debt,
I use in a second set of regressions financial leverage as dependent vari-
able, given that only interest related to financial debt is tax deductible.
Financial leverage is defined as the ratio of financial debt, i.e. long term
debt and loans, to total assets (Rajan and Zingales| (1995)). According
to the capital structure literature (a.o. Bradley et al.| (1984), |Long and
Malitz (1985)), Titman and Wessels (1988), Harris and Raviv, (1991))),
the main covariates of the model include tangibility, firm size, and prof-
itability. Tangibility is defined as the book value of tangible fixed assets
over the book value of total assets. Firm size is measured by the natural
logarithm of total assets. Profitability is measured as the ratio of earn-
ings before interest, taxes, depreciation, and amortization (EBITDA) to
the book value of total assets. The industry dummy variables are based
on two-digit SIC codes. Inflation is the annual percentage of inflation in
consumer prices as measured by the World Bank. GDP Growth is the
annual percentage of GDP per capita growth as measured by this same

institution.
1.5.1 Summary Statistics

Descriptive statistics of the sample are reported in Table [I.I] The table
provides means and standard deviations for the main variables used in
the analysis, as well as for some additional firm characteristics. These
statistics are given for the full sample, the treatment and the control
group.

As mentioned above, the use of a difference-in-differences methodology is
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conditioned by two assumptions. The first condition states that during
the pre-reform period, the debt ratio of the treatment and the control
group follow a common trend. In order to determine whether the equal
pre-treatment trend assumption is verified, graphical analysis is used to
study the annual evolution of leverage. In Figure[I.I] I plot the average
leverage of both groups for the time period 2001-2007. The figure shows
that disregarding the 2005 treatment data, which could be affected by an
announcement effect, the average leverage of the treatment and control
groups before the 2006 tax reform follow a similar trend. From 2005
on, the leverage of Belgian companies decreases, whereas the leverage
of control companies increases. This relative decline in the treatment
group provides significant evidence that the introduction of an equity

tax shield in Belgium has affected the capital structure trend.

Figure 1.1: Evolution of the Leverage Trend over Time

The figure plots the annual mean leverage of both the treatment and the control group
before matching for the time period 2001-2007. The use of a difference-in-differences
strategy requires the treatment and control group to follow a common trend during
the pre-treatment period. Hence, treatment and control groups should present the
same trend over time in the absence of treatment.
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The second assumption on which the difference-in-differences identifica-
tion strategy is based, is that treatment and control groups have the
same characteristics in the absence of the treatment, i.e. the equity tax
shield. In order to verify this assumption, Table compares the char-
acteristics of the treatment and control companies for the pre-treatment
year 2004, reporting the differences in means of both groups for balance
sheet and profit and loss items. Table [I.I] describes the statistics for
the Belgian and French data. Those summary statistics show that the
comparison group differs significantly from the treatment group with re-
spect to several characteristics. Regarding their profile, companies in
the control group tend to have significantly more employees (252 versus
193). As to the balance sheet structure of the companies, Table|l.1{shows
that there are highly significant differences between treatment and con-
trol companies. Firms in the treatment country have a smaller amount
of total assets (46 million versus 51 million), which is not surprising as
France is a larger economic player than Belgium. Likewise, the leverage
of treatment companies (63%) is systematically larger than the leverage
of control companies (58%) and hence the latter have a more balanced
capital structure than the former. As regards the profit and loss ac-
count, I observe that treatment companies tend to generate less sales
(65 million versus 78 million) than control companies. All those highly
significant differences justify the use of a matching method to adjust the
imbalance of covariates between groups and to correctly implement a

difference-in-differences strategy.
1.5.2 Matching Treatment and Control Observations

Because treatment and control companies need to have identical char-
acteristics in the absence of treatment, a reorganization of the control
group is made in an attempt to make the control observations similar
to the treatment observations, except for the treatment. This reorga-
nization is called 'matching’. To this end, the covariates are balanced

between the two groups of observations based on pre-treatment sample
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data. 2004 observations were preferred to 2005 data as basis to per-
form this balance in that the latter could be affected by the tax reform
announcement. Three steps are used to adequately adjust the control
group and to make it comparable to the treatment group.

First, I construct a tool to compare the two groups, i.e. the propen-
sity score or the estimated probability of being subject to the treatment,
given observable characteristics. The propensity score is estimated, using
a probit model which limits the predicted probabilities to the [0,1] inter-
val and which is based on variables that potentially determine leverage.
Hence, the control variables include tangibility, firm size, profitability,
and industry, as well as dummies reflecting whether the company is pub-
licly listed and whether it is loss-making. For each of the observations,
the propensity score thus summarizes all the information of the control
variables into a single index. Estimation results are presented in Table
.2l

Table 1.2: Probit for the Probability of Treatment

The table presents the probit estimation results of the propensity to be subject to
the equity tax shield. Firm characteristics, influencing the capital structure of com-
panies, are used to estimate the model. The dependent variable takes value one if
the company is subject to the tax reform, zero otherwise. The estimation is based
on pre-treatment data, i.e. 2004 observations. x*, %%, and #* * % denote statistical
significance at the 10%, 5%, and 1% level.

Variable Coefficient (Std. Err.)
Tangibility L5217 (0.076)
Profitability 1,112+ (0.121)
Log(Size) 0.026*** (0.008)
Listed -0.284 (0.409)
Net Operating Loss 0.109*** (0.035)
Industry dummies Yes

N 17.196
Log-likelihood -6,937.113

Pseudo R? 0.0742

A second step consists in assessing the overlap of the two groups in
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terms of propensity score, which is done visually by checking the region
of common support (Figure . The boxplots in Figure represent
the propensity score distributions of the treatment and control groups
and provide a comparability check of those groups. Although it cannot
be ascertained that a control observation can be found for every treat-
ment observation, the overlap of the boxplots (i.e. the area between
the whiskers) seems important enough to match the treatment and the

control observations.

Figure 1.2: Boxplots of the Estimated Propensity Score

The figure shows boxplots of the propensity score distributions of the treatment and
control groups after balancing the covariates. For each distribution, the lower and
upper quartiles (25th and 75th percentiles) form the bottom and top of the box.
The horizontal line within the box indicates the median (50th percentile) and the
ends of the whiskers represent the maximum and minimum of the sub-sample. The
observations lying outside the whiskers are considered outliers. The boxplots provide
a comparability check for the treatment and control group in terms of observable
characteristics. The overlap in the distributions (area between the whiskers) indicates
how well a matching strategy can be implemented. The wider the overlap, the better
treatment observations and control observations can be matched.
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In a third and last step, treatment and control companies are paired up
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according to their propensity score. Because the probability of finding a
control and treatment company with an identical propensity score is very
small, an algorithm is used to find the best fitting match. Here, a near-
est neighbor algorithm is selected, matching each treatment observation
with the closest control observation as regards propensity score. This al-
gorithm allows to match one control observation with several treatment
observations. Because the control group is larger than the treatment
group, the control observations which are not matched with a treat-
ment observation are dropped. As shown by Table [[.3] matching allows
to largely reduce the differences between the treatment and the control
group and consequently, to make the groups more comparable. The first
three columns of Table present the means and means differences be-
tween the treatment and the control group before matching; the last
three columns of Table [[3] show the means and mean differences after
matching. The mean differences between the groups, which are statisti-
cally different from zero in the unmatched sample become statistically
equal to zero in the matched sample, indicating that the adjusted control

group now closely resembles the treatment group.

The control group adjusted, an average treatment effect can be esti-
mated. Having both pre- and post-treatment data and given a treat-
ment and control group with similar pre-treatment trend and charac-
teristics, a difference-in-differences strategy can be setup, allowing to
control for country and time effects. The latter are measured by the
variables Country and Time. Country is a dummy variable that takes
one if the company is located in an experimental country, zero other-
wise. This variable captures the country-specificities of leverage. Time
is a dummy variable that takes one if the company observation is done
after the tax reform, zero otherwise. This variable captures the time-
specificities of leverage. Both variables are proper to the implementation
of a difference-in-differences estimation. The variation in leverage due

to the tax reform is captured through the dummy variable ACE, that
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takes one if the company is located in an experimental country and if

the observation is done after the tax reform, zero otherwise.

1.6 Results

A first subsection reports the basic regressions testing the impact of
an equity tax shield on the capital structure of companies. Then, the
robustness of these results is checked by using raw unmatched data and
by using an additional control group. Third, the consistency of the
results with the financial constraint theory, the same analysis is made
after splitting the sample into small and medium enterprises (SME) and

large companies.
1.6.1 Impact of Taxation on a Company’s Capital Structure

Table reports the basic regression estimations, using a difference-in-
differences strategy after having matched treatment and control com-
panies. Both coefficients and standard errors are reported. Standard
errors are robust for firm specific clustering. As mentioned above, two
measures of leverage are used, i.e. book leverage and financial leverage.
Book leverage is measured as the ratio of the book value of total debt to
the book value of total assets. Financial leverage is defined as the ratio
of financial debt, i.e. long term debt and loans, to total assets.

Regressions (1) to (4) of Table use book leverage as dependent vari-
able. Regression (1) regresses the outcome variable on a country-specific
dummy, a time-specific dummy, a dummy reflecting the existence of the
tax reform, tangibility, profitability, firm size, and industry. In this basic
regression, the variable of interest ACE has an estimated negative coeffi-
cient of -0.071 and is significant at the 1% level. This result is consistent
with the theoretical prediction that taxation has an effect on the capital
structure of companies, given that introducing an equity tax shield low-
ers the debt usage. It suggests that adopting the same tax favourable
treatment for equity as for debt, reduces the debt ratio of companies

with more than 7%. The coefficient on Country, returning one if the
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observation is related to a company located in the treatment country, is
positive (0.076) and highly significant (1% level). This suggests that in
the absence of the tax reform, there are substantial country-specific ef-
fects determining the book leverage of a company. The same is true with
respect to time effects. The positive and significant coefficient (0.034)
on Time, returning one if the observation is post-reform, indicates that
the time period is an important factor explaining the leverage of a com-
pany. However, with respect to the control variables, only the impact
of profitability is consistent with the theoretical predictions. Previous
capital structure research (Rajan and Zingales| (1995)) finds that lever-
age decreases with profitability, since financing with retained earnings
is prefered over debt financing for profitability purposes. Contrary to
what theory predicts, tangibility and firm size have a negative effect on
leverage. The negative impact of firm size would mean that size reflects
the information of outside investors who prefer equity over debt (Rajan
and Zingales| (1995))). A possible explanation for the negative impact
of tangibility comes from the fact that leverage may be influenced more
by tax purposes than by finance purposes as debt and fixed assets both
offer tax deductible expenses (DeAngelo and Masulis| (1980), [Huizinga
et al| (2008)). Further to the R? statistic, this set of variables explains
9.9% of the variation in book leverage. Moreover, that both firm size
and tangibility present a negative relationship instead of an expected
positive one, suggests a missing variable bias.

Therefore, regression (2) uses the same specification as regression (1) but
adds a non-debt tax shield variable, i.e. Net Operating Loss (NOL) to
the control variables. Net Operating Loss is a dummy variable that takes
one if the company is loss-making, zero otherwise. Hence, it proxies the
presence of tax losses carry forward, which offer the possibility to offset
taxable profits. The coefficient of the NOL variable (0.059) is significant
at the 1% level. The R? statistic (0.1087), however, did not increase

much and the coefficients of firm size and tangibility remain negative.



i Decisions

mancing

Taxes Do Affect Corporate F

32

(200°0) (200°0) (200°0) (2z00°0) (200°0) (200°0) (200°0)

w2800 4xxGC0°0  4xxGT0°0 wixT€00  wxk€€0°0  4xx980°0 P00 oL,
(€00°0) (200°0) (€00°0) (900°0) (900°0) (¥00°0) (%00°0)
wxx00T0  4xs860°0 4sxGOT'0  5snl €00 wxxSGE€00  4wsxFLO0  4kx920°0 Anyunop
(L) (9) (¢) (¥) (€) (¢) (1)
98RIOAQT [RIOURUIL o8eIon9T Yooy o[qerrep juopuado(]

“[OAD] 94T PUR ‘4G ‘04T OU) IR 9OURDOYIUSIS [ROIISIIRIS 9JOUIP * * * PUR ‘s ‘% "FULDISN[O dYads
ULIY 10 JSNOI 9IR SIOLIS PIepur)g ‘paliodal aIe SIOLD PIRPUR)S PUR SJUSIDIPO0D [[J0¢ ‘SOP0d DS JISIP-0M) UO Poseq
aIe se[qelIeA Awrwnp AI)Snpul oy J, "Yueqg PIOA\ oY) Aq peainseswt se 3mois eirded 1od J(¥) Jo #3ejusdrad [enuue oY)
ST [IMOIN) J(5 ‘Yueqg PIOA\ 93 A( painsesuwl sk soolid IoWNSUod Ul UOI)epul Jo 9Fejuadtod [enuue oyj) ST UOI)epu]
"SJOSSR [B)0) IOAO S1S0D UOIJRINDIASOD JO ORI 9} S pauyep SI P[OIYS XB], 1G9([-UON 'OSIMIDI0 0IdZ ‘SULRUWI-SSO[ SI
Auedwiod ot JT ouO soye] Jey) d[qrLIRA AWIWND ® SI sSOT Surpeiod() JoN "S1OSSe [B10} JO WIJLIRSO[ [RINJRU O] Aq
PoINSeIU ST 9ZIS WLIL] "S19SS® [R)0} JO dN[RA YOO 9} 0} UOIRZILIOWR puR ‘UOIRISIdOp ‘SoxXe) ‘)SoI9)ul 910Jo(| STUTUIRD
JO OTjRI OY) S oINS ST AJ[IqRIPOIJ "SJOSSe [BJ0} JO on[eA J0O( 9} IDAO $)9sse PoxXy o[qIdue) JO onfeA J0oq oY)
Se pouyep ST AN[IQISULR], "OSIMIOYIO OIOZ ‘ULIOJOI XB) 91} J93Je QUOP SI UOIJRAIdSCO 9} JI pUe AIJUNO0D [RjUSWILIOdXD Ue
ur pejedo] st Auedwod o) JT SUO SOy} JeY) d[RLIRA AWWND © ST )Y OSIMIOY)O OI9Z ‘ULIOJI XB) 9Y) IR OUOP SI
UOI1eATIdSqO AueduwIod oY) JI 9UO soye) B[]} d[elleA AWWND © SI dWL], ‘9SIMISYIO 019z ‘AIJUNod Jejuswiriodxe ue ul
Po¥ed0[ st Aurdwiod o1} JT OUO SoXRY) Je([} 9[RLIRA AWIWUND € SI AIJUNO)) "S}OSSE (8107} JO ON[RA J00( O} 0} }qop [RIOURUY
JO 019l 9} SI 9FRIDAS[ [RIDURUI] "SJ9SSR [RJ0] JO aN[RA YOO 91} 0} }goP [RI0) JO OI}RI 9} Se POINSROUL ST 9FRISA] J0Og
‘posn are sojqerres juopuedep omJ, "(ST(Q) serenbg jseo Areurpi() £q pojRUINISe oIe SUOISSOISAI OUJ, "RJep TOULI]
pue ueiSPg I10] AS01RIIS SOOULIPIP-UI-0OULIPIP © SUISH ‘SUOIRUIIIS UOISSOISAI dFelond] oY) s)rodor o[qe) oy,

aInjonng reyden s Auedwo)) e uo uorjexey, jo edw] :H'T S[qe],



33

1.6 Results

L2IT°0 GZIT0 ¥CIT°0 8GTIT°0 LSTT°0 180T°0 9860°0 A
GET08 G198 1€6°98 GET08 GET98 1€6°98 1€6°98 N
SOx Sox Sox Sox SoX SOX Sox sormumnp AIjsnpufy
(100°0) (100°0)
G000 - - 000°0 - - - (+) pmor 4ad
(200°0) (200°0)
w7000 - - 20070 - - - (-) uoryeguy
(£50°0) (£500°0) (990°0) (990°0)
«860°0 «£0T°0 - w5690 «xx665°0 - - (SLAN) PPIYS XBT, 3qo([-UOoN
(¥00°0)
- - - - - #5+6G0°0 - (TON) ssoT Suryered() 1N
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0)
(020°0) (0z0°0) (810°0) (1£0°0) (1£0°0) (120°0) (¥20°0)
wsCLT°07  wen€LT07  wn€IT°0"  4sx0LT°07  wssTLT0™  4sxCCT0  4xx60T°0- (-) Lnpqeygorg
(010°0) (010°0) (010°0) (z10°0) (z10°0) (z10°0) (210°0)
(€00°0) (€00°0) (€00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0)



34

Taxes Do Affect Corporate Financing Decisions

Regression (3) uses the same specification as regression (1) but adds the
variable Non-Debt Tax Shield (NDTS), defined as the ratio of depre-
ciation costs over total assets. This additional variable could indicate
whether the negative coefficient of tangibility might be explained by the
tax shield related to depreciation. Although the coefficient of NDTS
(0.599) is significant at the 1% level, it does not change the direction
in which tangibility affects book leverage. The economic significance of
the variable of interest ACE is slightly altered, as introducing an equity
tax shield now lowers a company’s leverage on average with 6% instead
of 7%. Adding the NDTS variable, however, improved the goodness of
fit of the model. The R? statistic indicates that the model now explains

11.6% of the leverage variation.

This same estimation of 6% is found when some macroeconomic vari-
ables, which allow to control for major economic differences between the
treatment and the control group, are introduced (regression (4)). As
suggested by Huizinga et al.| (2008]), inflation may lead to higher risk
premiums and nominal interest rates, which discourages the use of debt.
Hence, Inflation is expected to be negatively related to leverage. GDP
Growth proxies the growth opportunities of a company. As a company
with high hopes for future growth will need to invest, GDP Growth is
expected to be positively related to leverage (Frank and Goyal (2009)).
In regression (4) Inflation has a statistically significant impact (1% level)
of -0.007 on the debt ratio, GDP Growth has no effect.

Regressions (5) to (7) use financial leverage as endogenous variable. Re-
gression (5) shows that the estimated ACE coefficient is lower using this
leverage measure compared with using the book leverage as dependent
variable (-0.047 versus -0.071). The coefficient of the ACE variable re-
mains highly significant (1% level). This indicates that, following the in-
troduction of the equity tax shield, companies also decreased their trade
debt and not only their financial debt which generate tax deductible in-

terests. Moreover, the impacts of tangibility and firm size are now con-
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sistent with the theoretical predictions. As in previous capital structure
research (Rajan and Zingales (1995)) leverage increases with tangibility,
since fixed assets serve as debt collateral, and with firm size, since large
firms can more easily contract for credits. As book leverage, financial
leverage decreases with profitability. All three estimated coefficients are
significant at the 1% level. The R? statistic shows that 11.2% of the
financial leverage variation is explained by this set of variables.
Regression (6) of Table|1.4]again includes the Non-Debt Tax Shield vari-
able. Once more the estimated ACE coefficient is significant, both from
a statistical (1% level) as from an economic point of view (-0.046).
Regression (7) adds the macroeconomic variables Inflation and GDP
Growth. Both variables have a negative impact on the financial lever-
age of a company. This impact is statistically significant (5% and 1%
respectively). The estimated coefficient of the variable of interest is in
line with what was found for regression (6).

Whether for book leverage or for financial leverage, all specifications
report a quite unanimous evaluation of the tax reform with respect to
capital structure. The introduction of an equity tax shield significantly
lowers the use of debt, which economically amounts to a decrease of
leverage of 4-7%. These results provide strong evidence that taxes do

affect corporate financing decisions.
1.6.2 Robustness

In order to verify the robustness of the results, two additional sets of
regressions are generated. First, I produce the results for unmatched
data, in view of excluding the hypothesis that matching may have altered
the regression outcomes. Second, I generate the results for an additional
control group, to assess whether the results are not country-specific.
German companies constitute the additional control group. Table

reports the results of the robustness tests.
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Regressions (1) to (6) of Table use book leverage as endogenous
variable. In order to control whether matching may have altered the es-
timations, regressions (1) to (3) use unmatched data. I find very similar,
almost identical, results compared to the basic results of regression (1)
of Table both for the coefficients of the dependent variable as for the
coefficients of the control variables. This same analysis can be made with
respect to regressions (2) and (3). Regression (2) adds the Non-Debt Tax
Shield variable. Regression (3) completes with the macroeconomic vari-
ables Inflation and GDP Growth. As with regression (1), I obtain almost
identical results without matching as with matching, which suggests the
robustness of the results.

Using German companies as control units and book leverage as depen-
dent variable, I find ACE coefficients which are weaker than those for
the French control group. Regressions (4) to (6) show ACE coefficients
of approximately -0.020, whereas identical specifications for the French
control group provide ACE coefficients of approximately 0.060. All the
results are still highly significant (1% level). Regarding the coefficients of
the explanatory variables, I observe that, consistent with the theoretical
predictions, tangibility has a positive effect on leverage and profitability
a negative one. Firm size, on the contrary, influences leverage negatively.
As mentioned above, size would in this case reflect the information of out-
side investors who prefer equity over debt (Rajan and Zingales (1995))).
Overall, the robustness tests are conclusive, as neither the matching of
treated and control companies, nor the use of a different control group,
statistically alters the baseline results. From an economic point of view,
though, it might be considered that the impact of the introduction of an
equity tax shield amounts to approximately 2-7% rather than 4-7%.

1.6.3 Impact on Small and Medium Enterprises versus Large
Companies

To determine which type of companies experience the highest impact

from the introduction of an Allowance for Corporate Equity, the sample
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is split into two subsamples: small and medium enterprises (SME) and
large companies. This split-up is done based on the SME definition of the
FEuropean Commission. Small and medium sized enterprises are defined
as those having less than 250 employees and total assets which do not
exceed EUR 43 million. Large companies are defined as those exceeding
one of those thresholds. The results of Table show how the equity tax
shield differently affects SMEs and large firms with respect to financial
leverage.

Regressions (1) to (3) of Table use the SME subsample; regressions
(4) to (6) of Table use the large company subsample. Comparing the
ACE coefficients of the former with those of the latter, I observe that
the impact of the tax reform on large companies has been slightly more
substantial than the impact on SMEs. SMEs reduced their debt ratio
with approximately 4.6%, whereas large companies lowered their lever-
age with approximately 4.9%. Furthermore, all results are statistically
significant at the 1% level. These results are consistent with the finan-
cial constraint theory (a.o. [Erickson and Whited| (2000), |Almeida and
Campello (2007)), predicting that small firms are more financially con-
strained than large comapnies. Small firms are often younger and face
more important credit constraints than large firms. Hence, they cannot
be as reactive to equity incentives as larger firms. According to this the-
ory it is therefore not surprising to observe a higher leverage decrease for
large firms than for small and medium firms following the introduction
of an equity tax shield. The R? statistic of the specifications indicates
that the model better fits the large company data than the SME data.
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1.6.4 Policy implications

As aforementioned, the introduction of an Allowance for Corporate Eq-
uity in Belgium actually served two goals. The official goal was to make
capital structure decisions more tax-neutral. The results obtained ac-
cording to the above estimations clearly show that companies adjusted
their debt policy and balanced their capital structure further to the ACE
introduction. I found that the ACE system encouraged companies to de-
crease their leverage by approximately 2 to 7%. Based on these results,
it can be ascertained that the measure had the requested effect. The
unofficial goal of the ACE system was to offer an alternative to the abol-
ished special tax regime for coordination centers. Hence, it was intended
to hold back multinational companies which established a coordination
center in Belgium by offering them an equivalent tax advantage. The
results found show that the tax reform has a more substantial impact on
large companies than on small and medium enterprises. This provides

some evidence that the Belgian government continues to favor MNEs.

The tax favor granted of MNEs is one of the reasons why the ACE
measure has been criticised. From a theoretical point of view, similar
results could probably be obtained by using a Comprehensive Business
Income Tax (CBIT), disallowing the tax deduction of interest payments
on debt. For a small economy, however, the latter system is not feasible
as long as surrounding countries do not introduce a similar measure. The
introduction of a CBIT system in a single country would potentially drain
companies away. This argument leads to the idea of a combined ACE-
CBIT system, which would grant partial but equal tax deductibility for
the costs of both financing modes.

Another common criticism of the ACE system is related to its consider-
able cost for the Belgian public finances. Since the foregone tax revenues
do not seem to boost the economy or serve any employment objective,
the credibility of the measure is somewhat undermined in the eyes of

the public. A simple analysis of the impact of the equity tax shield on
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investment does not provide significant results. Table [I.7] reports the
results of regressing the investment ratio (i.e. investment over capital
stock as defined in |Eisner and Strotz (1963)) on sales growth, the debt
ratio and the cash flow ratio. As none of the ACE coefficients are sta-
tistically significant, no clear-cut impact of ACE on investment can be
determined. This is not surprising given that both new and old equity
are used to compute the tax advantage. Hence, a company does not
need to generate new investments to benefit from the tax reform. From
a policy point of view this could be a painful aspect, especially in the

aftermath of the crisis guided by fiscal consolidation.

1.7 Conclusion and further research tracks

The debate on how taxes affect corporate financing decisions was after
decades of research still not settled. This paper closes this debate by
providing strong evidence on the impact of taxation on corporate debt
policy. It proposes a new approach to the issue by taking advantage of
a 2006 tax reform in Belgium introducing an equity tax shield. Such an
equity tax shield or Allowance for Corporate Equity attributes a similar
tax deductibility to the return on equity as to interest expenses. Hence,
it sets an end to the tax discrimination between debt and equity. Exam-
ining the extent to which the removal of this tax discrimination impacts
a company’s capital structure, goes back to the core of the corporate tax
distortion debate and offers therefore a unique opportunity to settle the
issue.

To clarify the impact of the tax neutrality between debt and equity, I
developed a simple model showing how the introduction of an equity tax
shield affects the capital structure of a company. The model predicts
that following the introduction of an equal tax treatment of debt and
equity, companies lower their debt ratio. This prediction is evaluated
quantitatively through the use of a difference-in-differences identifica-

tion strategy comparing the capital structure of treatment and control
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Table 1.7: Impact of an Equity Tax Shield on Investment

The table reports investment regression estimations, using a difference-in-differences
strategy. The regressions are estimated by ordinary least squares. The dependent
variable is the ratio of investment over capital stock. Country is a dummy variable
that takes one if the company is located in an experimental country, zero otherwise.
Time is a dummy variable that takes one if the company observation is done after the
tax reform, zero otherwise. ACE is a dummy variable that takes one if the company is
located in an experimental country and if the observation is done after the tax reform,
zero otherwise. Sales Growth t-1 is the ratio of the change in sales over shareholder
funds for the previous year. Cash flow ratio t is the ratio of cash flow over shareholder
funds. Debt ratio t-1 is the ratio of total debt over shareholder funds for the previous
year. Both coefficients and standard errors are reported. x, %%, and * % % denote
statistical significance at the 10%, 5%, and 1% level.

Dependent Variable Investment Ratio
Full Sample SME Large Companies
Country 0.751 -0.224 1.634
(0.692) (0.189) (2.282)
Time -0.364 -0.047 -1.693**
(0.454) (0.085) (1.007)
ACE 0.610 1.094 -0.772
(1.104) (3.430) (2.113)
Sales Growth t-1 0.000 0.000 0.000*
(0.000) (0.000) (0.000)
Cash Flow Ratio t -0.268*** -0.358** 0.057
(0.006) (0.165) (0.063)
Debt Ratio t-1 -0.008*** 0.103* 0.051***
(0.001) (0.061) (0.013)
Industry dummies Yes Yes Yes
N 32,451 25,837 6,614

R? 0.1894 0.2511 0.3019
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companies before and after the tax reform. Hence, the sample consists of
pre-treatment (2001-2005) and post-treatment (2006-2007) data for Bel-
gian (treatment) and French (control) companies. In order to ascertain
that the control group is adequate, capital structure trends are analyzed
and a propensity score method is used to match treatment and control
firms.

Consistent with the theoretical prediction, the empirical results report
a significant negative impact of the reform on the leverage of companies
subject to the equity tax shield. I found that the estimated impact is
highly significant and that it amounts economically to a leverage decrease
of approximately 2-7%, meaning that a traditional tax system encourages
companies to use on average 2-7% more debt than when there is an equal
tax treatment of debt and equity. Further extension of the analysis
reveals that large companies experience a higher effect from the equity
tax shield than small and medium companies.

Having established a strong relation between taxation and debt policy, it
would be interesting to study the channels through which the ACE sys-
tem affects a company’s leverage. To explore these channels, additional
data related to dividends and retained earnings should be collected, as
they are not available in the current database. Moreover, in order to
control for the potential effect of the former coordination center regime,
it would be useful to identify those companies in the sample which bene-
fitted from the regime during the period 2001-2007. A relevant research
track would also be to expand the analysis to the impact of the tax re-
form on the debt level of a company. This would allow to measure the
effect of the treatment in absolute terms rather than in relative terms.
Furthermore, in the wake of the financial crisis, it would be interesting
to study the impact of the tax discrimination between debt and equity
for the banking sector and to determine how more tax neutrality has

affected the financial stability within this sector.
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CHAPTER 2

Investment and Financing Strategy
of a Multinational Enterprise under

Alternative Tax Designs

Joint work with Marcel GERARD

2.1 Introduction and Motivation

As shown by the corporate finance literature, corporate taxation dis-
torts a company’s financial decision making in a twofold way. First,
the unequal tax treatment of debt and equity, applied by most tax sys-
tems, influences a company’s capital structure. Based on Modigliani
and Miller (1958,1963)’s work, [Stiglitz| (1973)) and |King| (1974)) formal-
ized the incidence of the tax discrimination between debt and equity
on the cost of capital and the value of a single firm. Their work trig-
gered an important number of empirical studies quantifying the impact

of the distortions due to this tax discrimination (a.o. Kaplan (1989),
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Fama and French (1998]), |[Desai et al. (2004])). Second, the corporate tax
differences between countries impact the functioning of multinational en-
terprises (MNEs). A company active in a multinational setting faces a
wide range of tax regulations, characterized by diversity in the definition
of the tax base and in tax rates. The existence of as many tax codes as
countries, therefore, is at the root of many strategic behaviors of MNEs.
International tax divergences enhance cross-border tax arbitrage and as
a result impact the level of foreign direct investment (a.o. Hartman
(1985), Weichenrieder| (1996)), the choice of legal form (a.o. De Mooij
and Nicodeme (2008)) and the location decision (a.o. |Hines (1996a)),
Devereux and Griffith| (1998)) of companies regarding real investment as
well as taxable income. A MNE, however, is also confronted with a lot of
barriers impeding the development of cross-border activities. One con-
siderable hurdle hampering international business is the administrative
burden related to the diversity of national tax codes. Another major ob-
stacle is double (or even multiple) taxation, i.e. the double (or multiple)
taxation of the same multinational regarding the same revenue during

the same time period.

In order to tackle these distortions, several institutional bodies, aiming
at the development of international trade, tend to eliminate barriers to
cross-border activities by providing a set of rules, guidelines and sugges-
tions. For MNEs taxed in the European Union, two institutional bodies
have played a major role in shaping international rules for tax purposes.
A first institutional body, is the Organisation for Economic Cooperation
and Development (OECD), regrouping the governments of around thirty
countries. It suggested in 1958 a "Model Tax Convention" as framework
for the negotiation of international tax treaties. Those tax treaties, con-
cluded between two countries, aim at avoiding double taxation of income
or capital by providing a tax relief system. A second institutional body
is the European Commission, aiming at the achievement of the Single

Market. In the past it issued two direct tax Directives, abolishing with-
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holding taxes on dividend, interest and royalty payments between associ-
ated companies of different Member States (Parent-Subsidiary Directive
(90/435/EEC) and Interests and Royalties Directive (2003/49/EC)). In
order to take hold of the administrative burden related to international
taxation, the European Commission introduced in 2011 a Directive pro-
posal to adopt a Common Consolidated Corporate Tax Base (CCCTB),
taxing a MNE on its consolidated tax base instead of taxing each entity
separately (EU Commission (2011)).

The topic of profit-shifting and the strategic behavior of MNEs was ad-
dressed in several studies (Allingham and Sandmo) (1972), Grubert and
Mutti| (1991), |Hines and Rice| (1994), Mintz and Smart| (2004)). More-
over, various authors theoretically studied how the tax environment de-
termines the behavior of the firm. In particular, the shift from separate
taxation to consolidated taxation has been analyzed extensively (a.o.
McLure| (1980)), (Weiner| (1994)), Mintz (2000))). |Gerard (2007) and Ger-
ard and Traversa) (2010) showed how the use of anti-abuse measures can
counter the adverse results obtained if only a subgroup of countries shift

to consolidated taxation.

Three features differentiate this paper from previous research. First,
we simultaneously investigate a real variable, i.e. the international dis-
tribution of investment, and a financial variable, i.e. the amount of
internal debt. We determine how each tax design alters the investment
and financing decisions of a MNE and especially focus on how it creates
incentives to use internal debt. This is the main originality of this paper.
Another feature that differentiates this study from the previous ones is
that we follow the development of MNE taxation from the issuing of
the OECD Model Tax Convention (1958) to the EU Directive proposal
regarding a Common Consolidated Corporate Tax Base (2011). Hence,
we focus on those tax designs related to the evolution of MNE taxation
in the European Union. Finally, we analyze alternative tracks for MNE

taxation and determine how they would alter a MNE’s tax strategies. As
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such, we contribute to the evaluation of the existing tax environments,
by comparing them with alternative tax environments serving the same
objectives. At a moment where a proposal for a European common tax
approach was issued, this study is markedly relevant, in particular as it
would not be surprising to see the proposal rejected by some EU Member
States.

Our analysis leads to several results. First, the differences between the
initial and optimal levels of investment and internal debt, illustrate the
large set of profit-shifting opportunities, which various tax environments
offer to MNEs. Second, we found that the use of a credit method as tax
relief for cross-border dividends leads to a financially efficient solution
and the elimination of profit-shifting incentives. Third, although not
entirely eliminating the incentive to use a lucrative detour, we found
that a combined ACE-CBIT system may offer a valuable alternative to

the introduction of a common consolidated tax base.

In section 2, we present the framework of our study and we model a
world where no international tax rules are at work. We consider both
the case where the profits are reported in the country in which they are
generated and the case where a lucrative detour is used. In section 3,
we analyze a MNE’s profit-shifting behavior under separate taxation.
We start with the rules provided by the OECD Model Tax Convention
and we then successively introduce the rules provided by the EU direct
tax Directives related to MNE taxation. In section 4, we leave systems
based on separate taxation aside and turn to MNE taxation based on a
consolidated tax base. We analyze the setting where this type of taxation
is adopted by all EU Member States, as well as the setting where it is
adopted by a sole subset of them (Enhanced Cooperation Agreement).
Section 5 sets out the policy implications of the analysis. Section 6

concludes.
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2.2 The Model

In order to analyze the impact of the tax environment on a MNE’s profit-
shifting behavior, a theoretical model is developed. In that model, we
progressively incorporate the international tax rules proper to each of
the tax environments. First, we present the framework against which
the theoretical model is developed. Then, we model the tax situation
of a MNE in an institutional environment, free of any international tax

rules and subject to double (or multiple) taxation of the same income.

2.2.1 Framework

In the model, we consider a MNE which is present in three countries p, @
and j. Countries p and ¢ have the resources to host a production activity
and they have the consumers to host an economic market on which the
products of the MNE can be distributed; country j does not. Country
p hosts the parent company of the MNE (which is a production and
commercial company), country i a fully-owned commercial subsidiary
and country j a service subsidiary.

Additionally, we suppose that the size of the country is expressed accord-
ing to the size of the economic market. As we assume that the fraction
of sales of the MNE in country p, denoted by ¢, exceeds that in country
i, denoted by (1 —q) (i.e. ¢ > 1—q), country p is larger than country i,
which in turn is larger than country j. We assume that this relation also
holds for the fraction of real investment, i.e. real investment in country
p (a) exceeds that in country ¢ (1 — «) (i.e. @ > 1 — «). Total sales
and total investment amount each to unity. Moreover, we consider that
the distribution of investment « is controlled by the MNE, but that the
distribution of sales ¢ is given. In other words, capital is mobile but final
demand is not. Focusing on those variables we deliberately seem to leave
aside other important aspects like transfer pricing. Transfer pricing is,
however, as much as the internal debt, an illustration of profit-shifting

activities and paper profit generation. Finally, we require that both ¢
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and « are between 0 and 1.

For the purposes of the model, we assume that p” is the retail price
(discounted on an infinite horizon), which is exogenously determined by
the final market and obtained by selling the product on that market.
Moreover, p* is the wholesale price, also exogenously determined by the
wholesale market and paid by one entity of the MNE to another entity
for acquiring its production. Such intra-MNE trade occurs because we
assume sales to be performed by the local entity, either the subsidiary

located in ¢ or the parent company located in p.

Regarding the funding of the MNE, suppose the subsidiary in country j
is entirely financed through shares. The subsidiary in country ¢ is funded
partially through a loan granted by the parent company and partially
through shares. Hence, an amount x represents the present value of
interest payments (discounted over an infinite horizon)ﬂ made by the
subsidiary to its parent company and corresponds to the value of the
internal debt. Interest payments are a deductible expense for the paying

entity but a taxable item for the receiving one.

Two types of taxes are at work in the model, the corporate income tax
(1) and withholding taxes (w). Regarding the first type of taxes, i.e.
the corporate income tax, we assume that the profits generated by a
subsidiary are subject to the corporate tax of its host country i or j,
and possibly to the corporate tax of the parent’s country (MNE’s home
country). The second type of taxes, withholding taxes, are levied at
source on interest and dividend payments. Since we assume that each
subsidiary distributes its entire after-tax profits as dividend to its parent,

the host country of the subsidiary levies a withholding tax w on this
d

dividend. In our model, we designate those withholding taxes as wj
and w;-i, where the superscripts refer to the type of income (interest i or

dividend d) and the subscripts to the countries (i or j). Furthermore, if

'In this model, nothing opposes « to be negative; that corresponds to a situation
where the entity makes a loan to its parent for profit-shifting purposes.
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one of the entities needs to pay interest to another entity, the country
of the paying entity levies a withholding tax w! or wj- on the interest
paid. We do not explicitly investigate the determination of the tax rates
by the respective countries at stake. The relative values of the tax rates
stem from the assumptions that we issue regarding the relative size of the
countries. Consistent with the theory that large countries are less subject
to tax competition than small countries, we assume that corporate tax
rates 7 are given and that they increase with the size of the country
0T <T <1< 1)ﬂ Finally, we suppose that the corporate tax
rates 7 are considerably higher than the withholding tax rates w, an

assumption in line with most frequent observations.
2.2.2 Absence of International Tax Rules

In a first stage, we consider the taxation of a MNE in an institutional
environment without any international tax rule. As such, the MNE is
subject to the tax rules of all countries in which it has economic activities.
Hence, both the host country of the subsidiary and the home country of
the MNE claim the right to tax the profits generated by the subsidiary
and paid out to the parent company as dividend. Consequently, we
assume maximal taxation and suppose that each cross-border income
is taxed three times: Thost, Whost aNd Thome. We first consider a case
without a lucrative detour, then we introduce the profit-shifting strategy

of making a lucrative detour through country j.
2.2.2.1 Without lucrative detour

Suppose that the MNE is not engaged in profit-shifting activities and
reports the profits where they are generated. Hence, only countries p
and ¢ collect taxes from the MNE, as we assumed that country j does
not have the resources to host an economic activity.

Assume that B, is the pre-tax profit of the MNE generated in country

2This is in line with the literature on tax competition and might be shown with a
simple model. That result has been established a.o. by [Kanbur and Keen| (1993)) for
commodity taxation and extensively used since then.
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p. It consists of the revenues of selling ¢ to consumers in country p, the
revenues of selling production (o — ¢) to the group entity in country i,

and the amount of interest = received from the entity in country i.
By=p'q+p“(a—q)+z (2.1)

Similarly, assume that B; is the pre-tax profit of the MNE generated in
country 7. It consists of the sales (1 — ¢) to consumers in country i from
which the cost of acquiring a fraction of the parent’s production, as well

as the interest payments x are subtracted.
Bi=p'(1-q)—p“(a—q —= (2:2)

As no international tax relief rules exist, we assume that cross-border
income is subject to triple taxation. First, the host country i levies cor-
porate income tax (7;) on the subsidiary’s profits. Then, as the subsidiary
in country ¢ pays out interests to its parent company, withholding tax
wg is levied by country ¢ on those interest payments x. The subsidiary in
country ¢ distributing its entire after-tax profit as dividend to its parent,
a second tax applies, i.e. a withholding tax wld levied by country ¢ on
this dividend. From his side, the home country of the MNE claims the
right to tax the profit generated by the subsidiary and levies corporate
income tax 7, on both benefits, B; and B,. Hence, B; is taxed for a
third time.

Moreover, adjusting its investment and internal debt levels triggers some
additional costs for the MNE. According to the existing literature, we
assume a quadratic cost function. Let §(z — 79)? be the cost of adjusting
the amount of interest from its initial amount xy to optimal amount x and
Z(a — ap)? the cost of modifying investment from its initial distribution
ag to optimal distribution a. We request 0 < o < 1.

Assume the present value V' («, x) of the MNE is computed as its after-tax

profits. Since the MNE seeks to maximize its present value V(«a, x) with
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respect to investment « and interest payments x, its objective function

becomes
max V(o,z) = (1—71,)Bp+(1— wzd)[(l —1)Bi — mwﬂ
c
~1B; — 2 (a = ag)? = S (@ — m)? (2.3)

where the first term is the after-tax profits of the parent company, the
second term the profit of the subsidiary after being taxed by its host
country, the third term the tax levied by the home country and the last

two terms the adjusting costs of moving to optimal values of a and .

When maximizing the MNE’s objective function with respect to the frac-
tion of real investment a and to interest payments x, we obtain the

following first order conditions:

Wc(;m: 1—(1—w§1)(1—ﬂ‘)}pw—’y(a—ao):0 (2.4)
WOr) (4ot —ca-m) =0 (25)

and second order conditions:

d*V (a, x)

a2~ < 0 (2.6)
42V
dia?’x) =<0 (2.7)

Based on the first order conditions, the equilibrium values of o and x in

country p can be expressed as

(1 = ) w?
ANTR = g+ ( . Ti)W; P (2.8)
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ETRY
= ao+ %pw (2.9)
C
ETR? — ETR!
= zo+ i, NIR i, NIR (2.11)

C

In the equations above ET Rgl 1R Stands for the effective tax rate on
dividends paid out in country ¢ in an environment without international
tax rules and without lucrative detour. Similarly, ET Ré ~N1R Stands for

the effective tax rate on interests paid in country i.

Given a tax environment without lucrative detour, it turns out that the

NIR jncreases when the effective tax

optimal level of real investment «
rate on dividends paid by the subsidiary increases. Hence, the investment
in country p increases with taxation of dividends in country i. As total
investment amounts to unity, investment in country i is discouraged when
the effective tax rate on dividends raises. Note that the corporate tax
rate in country p does not influence the effective tax rate on dividends.
Indeed profits are taxed similarly in country p wherever they have been

generated.

Regarding the optimal amount of internal debt, it increases with the
effective tax rate differential between dividends and interests. In partic-
ular, if the effective tax rate on dividends exceeds that on interests, the
MNE has an incentive to circulate the profits as interest payments rather
than as dividends, and vice versa. Also for interests, the corporate tax
rate in country p does not influence the effective tax rate. In addition,
when ETR;?{ = ETR!, = zo and financial neutrality or the famous

"irrelevance of corporate finance" is at work.
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2.2.2.2  With lucrative detour

We now consider the case where the MNE, in order to optimize its after-
tax profit, will try to locate part of its profits in the country with the
lowest tax rate. Country j corresponds to this criterion. However, coun-
try j only hosts a service subsidiary of the MNE, since it offers no oppor-
tunity for production or consumption. Hence, the MNE will not make
real investments in country j. One option for the MNE to benefit from
country j’s favorable tax rate, is to make a detour through country j to
invest indirectly in country 7. Instead of the parent company directly
granting a loan to the subsidiary in country ¢, it now makes a lucrative
detour through the entity in country j, which then grants a loan to the

subsidiary in country «.

As a result, the pre-tax profit B), consists of the revenues of selling ¢ in
country p and of the revenues of selling (o — ¢) to the group entity in

country i.
By =p"q+p“(a—q) (2.12)

Pre-tax profit B; consists of the revenues of selling (1 — ¢) in country i
from which the interest payments z, as well as the cost of acquiring a

fraction of p’s production is subtracted.
Bi=p'(1-q)—p“la—q) —=z (2.13)

Hosting a service subsidiary granting loans to other group members,
the pre-tax profit B; consists of the interests paid by the subsidiary in

country 1.
Bj=ux (2.14)

As no tax relief rules exist, cross-border dividends and interests are sub-

ject to triple taxation. First, the profits B; and B; are subject to their
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host country’s corporate tax (7; and 7; respectively). Second, since both
subsidiaries distribute their entire after-tax income as dividend to their
parent and since the subsidiary in country ¢ pays out interests to the sub-

sidiary in country j, these outgoing dividends and interest are subject
d

to a withholding tax (wy, wﬁl and w! respectively). Finally, the profits
of all group entities are subject to the home country’s corporate income

tax 7,. This leads to expressing the MNE’s objective function as

rg%x Viwz) = (1—1p)Bp+(1— wf)[(l —7;)Bi — mwz]
+(1 = w§)(1 = 75)B; — 7p(Bi + By)
—2la—a0)’ = S(a — )’ (2.15)

where the first term is the after-tax profits of the parent company, the
two following terms the profits of the subsidiary after being taxed by its
host country, the fourth term the tax levied by the home country and
the last two terms the adjusting costs of moving to optimal values of «

and z.

When maximizing the MNE’s objective function with respect to the frac-
tion of real investment o and to the amount of interest payments x, we

obtain the following first order conditions:

dVv(a,x)

2 - (- w1 - —la—ag) =0 (2.16)

dV(a, x)

= —(1—wh)(1-mi+w) +(1—w)(1—7))—c(z—z0) = 0 (2.17)

and the same second order conditions as under section 2.2.2.1. The

equilibrium values of o and x in country p can be expressed as

d
QNIED o T + (1 —7)wj oY
Y
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ETRY
— ag+ #pw (2.18)
— VIR
NIRD [Ti + (1 - Tl)wf] - [(1 - w;i)w;] - [Tj + w?(l - Tj)]
T = o+
C
ETRY — ETR! — ETR?
= + i, NIRD zc,NIRD 3, NIRD (2-19)
d
_ i BPTRE Niep
C

where the effective tax rate on dividends and interests in country ¢ are
unchanged.

When comparing these equilibrium values with those related to an envi-
ronment without lucrative detour, we observe that a detour through
country j does not alter the optimal investment level. The optimal
amount of internal debt, however, is smaller when shifting income us-
ing a lucrative detour, what might seem surprising. Since country p
taxes x in any case, making a detour through j instead of going directly
from i to p simply introduces an extra tax burden.

Finally, in order to determine whether using a detour is really lucra-
tive, we need to compute the additional value of the MNE when moving
through country j. Substituting for the variables a and x their equilib-
rium values in equations and , enables to generate the value
of the MNE under both environments.

So far, we have considered a world without international tax rules. There-
fore, companies are entirely free to organize their transactions according
to their economic needs. As shown by the model, some of their profit is,
however, subject to multiple taxation. When relaxing the assumption
that no international tax rules exist, the model changes considerably.
Starting from the last tax environment (section 2.2.2.2), several tax en-
vironments are compared. For each of them, we compute the optimal

investment level and interest level, and we compare them with the results
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found before.

2.3 EU Taxation under Separate Accounting

In this section, we analyze the tax situation of a MNE active in the
current European Union (EU) setting. Several tax relief systems are
available, both preventing double corporate taxation and withholding
taxes. We first extend the model to an environment comprising the
rules provided by the OECD Model Tax Convention. Then, we suppose
the EU Parent-Subsidiary Directive (90/435/EEC) and Interests and
Royalties Directive (2003/49/EC) at work. Finally, we model in that
framework the introduction of a combined ACE-CBIT system.

2.3.1 OECD Model Tax Convention

A first institutional body, which has shaped international double tax re-
lief rules, is the Organisation for Economic Cooperation (OECD). This
organization, regrouping the governments of around thirty countries, sug-
gested in 1958 a "Model Tax Convention" as framework for the negotia-
tion of international tax treaties. Those tax treaties, concluded between
two countries, aim at avoiding double taxation of income or capital by
providing a tax relief system. When entering into a double tax treaty
according to the OECD Model Tax Convention, countries need to choose
between two methods of double tax relief, the credit method and the ex-
emption system. Under a credit method, the country of the beneficiary
may tax cross-border income provided that the taxes paid abroad are
deductible at home. Under an exemption system, the country of the

beneficiary may tax at most a fraction § of cross-border income.

In the model below, we assume again that the MNE organizes its financial
structure in order to benefit from the lowest tax rate, which country j
offers to corporate profits. Hence, a lucrative detour through country j

is used and the profits are defined as under section 2.2.2.2.
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2.3.1.1 Credit method for dividends

One method to avoid the double taxation of dividends is to request from
the taxing country to credit foreign withholding tax. Under a credit
method as defined by the OECD Model Tax Convention (also called
"direct credit’), the country of the beneficiary may only tax cross-border
income provided that withholding taxes paid abroad are deductible at
home up to the amount of taxes owed to the country of the beneficiary.
This means that the host country, on top of corporate income tax, will
levy a withholding tax on cross-border dividends and that the home
country p credits this tax on its corporate income tax (up to the amount
that country p would have collected). Hence, the cross-border dividends
will be taxed at the highest of following tax rates: the corporate income
tax levied by country p and the withholding tax levied by country <.

Note that this definition of the credit method differs from the one given
by the EU Parent-Subsidiary Directive (90/435/EEC), which will be
modeled in the following subsection. For interests, we assume that the
country of the company paying the interests (country i) levies a with-
holding tax on that amount. Knowing that pretax profits are defined

as under section 2.2.2.2, the MNE will define its objective function as

follows,
max V(,z) = (1—1p)Bp+ (1 —max {Tp,wfl})[(l — 73)B; — zw!]
+(1 — max {Tp, w;i})(l — 75)B;j
—Jla—a0)’ = S(a — 2)’ (2.20)

where the first term is the after-tax profits of the parent company, the
two following terms the profits of the subsidiary after being taxed by its
host country, and the last two terms the adjusting costs of moving to
optimal values of @ and z. Since we assumed that corporate tax rates
are higher than withholding tax rates, the home country will only levy

that fraction of its corporate income tax which exceeds the withholding
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tax levied by the host country. Hence, max(7,, w¢) = max(7,, w?) =Tp.
When maximizing the value of the firm with respect to the fraction of
real investment « and to the amount of interest x, we obtain the following

first order conditions,

dvfii:x) =[(1-7) = (1 —=7)(1—7)p” —v(a —ap) =0 (2.21)
dvgli’x) - *(1*717)(1*Ti+wf)+(1—7p)(1—7-j +wl)—clz—20) =0

(2.22)

and the same second order conditions as under section 2.2.2.1. It turns

out that the equilibrium values of a and z in country p are,

Tl(l - Tp) w

aOCRE ao + p
vy
ETR!
= qpt —_HOCRE (2.23)
vy
and
sOCRE  _ zo + (1 — Tp) - wf(l - Tp) - Tj(l - Tp)
C
ETR? — ETR! — ETRY
= x0+ i,OCRE 1,OCRE _],OCRE(2.24)

Cc

We observe that the effective tax rates on dividends and interests are
now influenced by the corporate tax rate in country p. Moreover, com-
paring these optimal values with the values found in the previous section
reveals that investment in country p increases when double taxation is
eliminated. The optimal amount of internal debt depends of the corpo-
rate tax rate of the three countries involved, as well as on the withholding
tax rate of country ¢. The higher the effective tax rate of dividends with

respect to interests, the higher the incentive to shift income by using
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internal debt.

2.3.1.2 Exemption method for dividends

Another method to avoid the double taxation of dividends is to exempt
the cross-border dividend from corporate taxation in the country of the
beneficiary. The OECD Model Tax Convention stipulates that the coun-
try of the beneficiary may tax at most a fraction ¢ of the cross-border
dividends.

Hence, the host countries will levy corporate tax and withholding tax
on the dividends distributed by the subsidiaries to the parent company.
Only a fraction § of those dividends is subject to the corporate tax of
country p. For cross-border interests, we assume that only the country of
the paying company may levy a withholding tax on that amount. Hence,
the interests paid out by the subsidiary in country i to the subsidiary
in country j is subject to a withholding tax w!. As a result, the MNE’s
objective function becomes

max V(a,z) = (1—15)Bp+ (1 —97)(1 — w[(1 — 75)B; — zw!]

+(1 - 5Tp)(1 - w;{)(l - Tj)Bj

—J(a—a0)? = S (@ — 20)? (2.25)

where the pretax profits are defined as under section 2.2.2.2 and where
the first term is the after-tax profits of the parent company, the two
following terms the profits of the subsidiary after being taxed by its
respective host country, and the last two terms the adjusting costs of

moving to optimal values of o and =x.

When maximizing the MNE’s objective function with respect to a and

x, we obtain the following first order conditions:

dV(a,x)

28— (1= 1)~ (1=dm) (1= w) (1= T)lp" —y(a—aq) =0 (2.26)
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dV (o, x)

T = (1= ) (1 — w1 - 7+ w)

+(1=67m) (1 —wh(1—75) —c(x —20) =0 (2.27)
and the same second order conditions as under section 2.2.2.1. The

equilibrium values of a and x in country p are given by

(1—7) = (1= 67)(1 — wi)(1 — 7)

QOBXE _ o4 pY  (2.28)
v
ETR? -7
- LOEXE ~ TP 4
Y
and
OEXE (1—0m)[(1 - wzd)(l —7)—(1- wgl)wf -(1- w;l)(l —75)]
x = X9+ c
_ETRZOEXE - ETR%,OEXE + ETR;‘I,OEXE

= 0+ (2.29)

Cc

Once more, we observe that real investment in country p increases with
the effective tax rate on dividends paid in country 7. The tax relief system
provided by the OECD Model Tax Convention, therefore, encourages
foreign investment. Moreover, as under the credit method, the corporate
tax rate of country p influences the fraction of investment, as well as the

OFEXE ghifted. The higher the corporate tax rate of

amount of interest x
country p, the lower the optimal amount of interest shifted to country j.

Hence, the OECD tax relief system discourages interest shifting.

2.3.2 EU Direct Tax Directives

In a second setting, the rules of the OECD Model Tax Convention are
supplemented by the EU treaties, regulations, and directives. They set
out the principles and rules for the creation of the Single Market, en-
suring the free movement of goods, services, capital, and labor among
the 27 EU Member States. Although tax sovereignty still applies in the

EU, Member States can unanimously decide to give up part of their na-
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tional sovereignty to enhance the development of common tax measures.
With respect to direct taxation, two Directives are of major importance,
i.e. the Parent-Subsidiary Directive (90/435/EEC) and the Interests
and Royalties Directive (2003/49/EC), eliminating withholding taxes on
dividend, interest and royalty payments between related companies. In
order for those Directives to apply, companies need to be subject to cor-
porate tax in the EU, be tax resident in an EU Member State, and be
of a type listed in the Directives. We assume that the three countries
of our model are Member States of the European Union and that the
companies in those countries may apply the mentioned Directives.

Furthermore, in order to benefit from the withholding tax exemption
for dividends, the EU parent company should hold at least 10% of the
shares in its foreign EU subsidiary. In our model, we assume that those
conditions are verified for all companies, including the entity in country

j. Consequently, withholding taxes will no longer appear in our model.
2.3.2.1 Credit method for dividends
As the OECD Model Tax Convention, the EU Parent-Subsidiary Direc-

tive provides for two methods to avoid the double taxation of dividends.
One of those is the credit method (full credit method), which slightly
differs, however, from the one used in the OECD Model Tax Convention
(direct credit method). Under full crediting, the country of the bene-
ficiary may only tax cross-border income provided that all taxes paid
abroad are deductible at home up to the amount of taxes owed to the
country of the beneficiary. This means that the host country will levy
corporate tax and that the home country credits this tax on its corporate
tax up to the amount that it would have collected. As the EU direct
tax Directives apply, all withholding taxes are eliminated and the cross-
border dividends will be taxed at the highest of both corporate tax rates.
This leads the MNE to define its objective function as follows,
max V(o,z) = (1—1,)By+ (1 —maz {7y, 7})B;

a,x
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+(1 = maz {7y, 7;}) Bj

—%(a —ap)? — g(a: — 20)? (2.30)

As we assumed that 7; < 7; < 7, this objective function can be rewritten
as:
max V() = (1—71)Bp+ (1 —1,)B;i + (1 —1p)B;

f%(a —ap)? — %(az — 20)? (2.31)

where the profits are defined as under section 2.2.2.2 and where the first
term is the after-tax profits of the parent company, the two following
terms the profits of the subsidiary after being taxed by its respective
host country, and the last two terms the adjusting costs of moving to

optimal values of « and =x.

When maximizing the value of the firm with respect to o and z, we

obtain the following first order conditions:

W(OT) o= ag) =0 (2.32)
da
dVE;z,w) =—c(x —x9) =0 (2.33)

and the same second order conditions as under section 2.2.2.1. The

equilibrium values of « and x in country p can be written

oFCRE — o (2.34)

zPORE — 44 (2.35)

We observe that the optimal values are independent of tax parameters,
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meaning that the tax environment is neutral with respect to both the
investment and finance decision of the MNE. The credit method under
the EU Parent-Subsidiary Directive can, therefore, be considered as an
economically efficient tax environment. |Gerard and Traversa, (2010)) sug-
gest to move to the credit system. A move to crediting, though, should
imply - see section 2.3.2.1 above - that dividends from country j be taxed
in a similar way as profits from countries p and 4, thus in a similar way as
profits not subject to a lucrative detour. Such a move, however, seems to
be in contradiction with the trend among countries. Indeed, a country
like the UK which was for long characterized by crediting has moved
to exemption. The main reason, presumably, is that the credit method
may create discrimination among domestic and other European resident
shareholders, since credits hardly cross the national borders. Moreover,
moving to a credit system does not prevent lucrative detours when the
profit remains in the country of the subsidiary and is from there used to

finance further investments of the MNE.

2.3.2.2 Exemption method for dividends

A second tax relief method provided for by the EU Parent-Subsidiary
Directive, is to apply an exemption method. As under the OECD Model
Tax Convention, the exemption method consists of exempting all but a
fraction 9§ of the cross-border dividends from corporate taxation in the
country of the beneficiary. Hence, after being subject to the corporate
tax of their host country, a fraction § of the dividends paid out by the
subsidiaries is taxed according to the home country’s corporate tax rate
(1p). As the EU tax Directives apply, withholding taxes are eliminated
both on dividends as on interests. This leads to the following objective

function:

max V() = (1—1)Bp+ (1 —97,)(1 —1;)B;
+(1 —671p)(1 — 75)B;
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—%(a — )2 — %(m — 2p)? (2.36)

where the benefits are defined as under section 2.2.2.2 and where the first
term is the after-tax profits of the parent company, the two following
terms the profits of the subsidiary after being taxed by its respective
host country, and the last two terms the adjusting costs of moving to

optimal values of a and z.

When maximizing the MNE’s objective function with respect to o and

x, we obtain the following first order conditions:

dvé?:x) =[(1—7) — (1 —07)(1 —7)]p” — v(@ — ag) =0 (2.37)
CWE;;(,(L’) = —(1_6TP)(1_7—i)+(1_57_1))(1_7—]')_C(.’IJ—.TU()) =0 (238)

and the same second order conditions as under section 2.2.2.1. The

equilibrium values of o and x in country p become

oFEXE _ 0 4 (1—7) = (1=67)(1 - Ti)pw (2.39)
Y

and

GPEXE _ (ri — 75)(1 = 67) (2.40)

c

Notice that in many countries, 6 = 0. In that latter case,

oFEXE _ 0 L T o w (2.41)
and

Ti — Tj

2FPEXE — 0 4+ (2.42)
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We observe that neutrality of the tax system with respect to the in-
vestment and finance decision of the MNE further requires the equality

among corporate tax rates.
2.3.2.3 Combination of ACE and CBIT

A suggestion to reduce the corporate tax distortion between sources of
financing is the introduction of a system combining an Allowance for
Corporate Equity (ACE) and a Comprehensive Business Income Tax
(CBIT). Such proposition tackles the unequal tax treatment of debt and
equity (and also retained earnings), by giving partial, but equal tax relief
to both financing modes. Hence, the deductibility of interests is partially
abolished and the deductibility of dividends is partially established. Sup-
pose therefore that a fraction 6 of the interests can no longer be deducted
by the paying company, but that a tax shield is granted for a fraction
1 — 6 of the dividend payments.

The ACE-CBIT system leaves the benefits before tax unchanged and
the pretax profits B),, B; and B;, therefore, have their usual definition.
The tax base of the subsidiary in country ¢, however, is altered since
a fraction 6 of interests is no longer tax deductible. Consequently, for
corporate tax purposes, the fraction 6z is added to the pretax profits of
the subsidiary in country 1.

Moreover, since a tax shield is granted for a fraction 1 — 6 of dividend
payments, both subsidiaries can benefit from a tax advantage amounting
t0 Thest(1 — @) of their dividends. As we assumed that the subsidiaries
distribute their entire after-tax income as dividend to their parent com-
pany, the amount of dividends equals the subsidiary’s after-tax profits.
Assuming an exemption system for the taxation of dividends in line with
the EU Parent-Subsidiary Directive, the company’s objective function

now is,

max V(i) = (1—m)B,p
+(1— 5Tp)[Bi — 7(B; + 0x) + 7:(1 — 0)(B; + 6x)]
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+(1 = 6m)[(B; — 73 B; + 7;(1 — 0) Bj]

—%(a —ag)? — %(a; — 20)? (2.43)

where the first term is the after-tax profits of the parent company, the
two following terms the profits of the subsidiary after being taxed by its
respective host country, and the last two terms the adjusting costs of

moving to optimal values of a and =x.

When maximizing the MNE’s objective function with respect to a and

x, we obtain the following first order conditions:

dV(a,x)

28 (1= 7) — (1= )l (1 — 0) — (e — ) = 0 (2.44)

dV(a,x)

e (1—=0671p)07i(1 —6) — (1 —07)07jc — c(x —x9) = 0 (2.45)

and the same second order conditions as under section 2.2.2.1. The

equilibrium values of a and x in country p can be expressed as,

(1—1)—(1—07)(1—0n)

aACBIT — o + P (2.46)
Y
GACBIT _ o (1 —07p)07:(1 — 0) — (1 — 07p)07; (2.47)
c
Especially if 6 =0 and 6 = 1/2,
aACBIT — 040 + 5 B Tpp’w (248)
Y
GACBIT _ ooy Ti — 2T (2.49)

4c
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We observe that the ACE-CBIT system has lowered the impact of the
corporate tax rate in country ¢ in the distribution of investment com-
pared to the exemption system (section 2.3.2.2). Moreover, it sharply
decreased the optimal amount of internal debt and thus the importance
of a profit-shifting strategy. Hence, the ACE-CBIT system provides for
an interesting alternative, as it brings the amount of interest close to its

efficient level.

2.4 EU Tax Environment under Consolidation

The analysis of an ACE-CBIT system shows that tax efficiency can be
approached by other tax environments than the credit method. This
system, however, does not entirely eliminate profit-shifting and does not
tackle the compliance cost issue. This is mainly due to the fact that
each entity is taxed separately, based on its individual accounts, with-
out considering the group as a whole (Separate Accounting (SA) ap-
proach). In order to address this issue, countries like the United States
and Canada decided, for state taxation purposes, to move to a system of
consolidated taxation (called Consolidation and Formulary Apportion-
ment (C&FA)). In this system, one consolidated tax base is computed,
which is distributed amongst the affected countries according to a given
apportionment formula. Also the European Union considers to move to
such a system, suggesting a Common Consolidated Corporate Tax Base
(CCCTB).

Because the unanimity principle for tax issues makes multinational decision-

making difficult in the EU, the mechanism of an Enhanced Cooperation
Agreement (ECA) may well be used for this purpose. This alternative
decision-making method, adopted in the Treaty of Nice (2002), allows a
minimum of eight EU Member States to integrate more or faster than
other Member States. It was introduced as a means of tackling the
problem of the growing diversity in the European Union and allowing

the further integration and development of the European project.
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In this section, we consider two situations. In the first one, all EU
Member States unanimously decide to introduce the CCCTB taxation
system; under the second one, only the countries p and 7 adopt the reform
(under an Enhanced Cooperation Agreement) and country j stays out

of the consolidation area.

2.4.1 Unanimity

Under a Common Consolidated Corporate Tax Base (CCCTB), one con-
solidated tax base is computed in which the intra-group payments of
dividends, interests, and royalties are ignored. The pretax profits of
all group companies are consolidated regardless of whether these com-
panies are residents or non-residents of the MNE’s home country. The
consolidated tax base is then distributed amongst the countries using a
formula. We assume that this formula is a weighted linear combination
of real investment (with weight \) and final sales (with weight 1 — \).

Each country taxes its tax base fraction according to its own tax rate.

Given that all intra-group income is ignored when consolidating, the
consolidated tax base B consists solely of the revenues of selling to con-

sumers. Since total sales amount to unity, B is expressed as:

B=yp" (2.50)

The fraction of the consolidated profits Bf A attributed to country p,
consists of a fraction of B, proportional to investment and sales. As a

result, the apportioned profits for country p and country i are:

B =+ (1-\)qB (2.51)

BFA=N1—-0a)+(1-)N(1-¢)B (2.52)

)
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Hence, the objective function of the MNE becomes:

max V(a,z) = (1—Tp)B£A+(1—Ti)BZ-FA—%(a—ao)z—g(w—mo)Z (2.53)
a,x

where the first term is the profit attributed to country p after being

taxed by the home country, the second term the profits attributed to

country ¢ after being taxed by the host country and the last two terms

the adjusting costs of moving to optimal values of o and .

There is no longer room for interest-shifting under this tax environment,
since intra-MNE movements vanish. Accordingly no tax base is allocated
to country j. We then maximize the MNE’s objective function with
respect to the sole fraction of real investment «, keeping x possibly equal
to xp in order to avoid the extra cost to set x equal to any other value.
We obtain the first order condition

dV (o, x)

o = I—=m)Ap" — (1 —1)Ap" —v(a— ) =0 (2.54)

and the equilibrium values of o and z are,

T, — T
aFA:ao—i- ! P

Ap” (2.55)

oA =g (2.56)

Two observations deserve attention at this point. First, as the irrelevance
of the determination of x shows, there is no longer room for profit-shifting
strategies with respect to the source of finance, the transfer price or
any other instrument. Second, the move from separate accounting to
consolidation might reduce tax competition and allow corporate tax rates

to go up when determined as the outcome of a non-cooperative game
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between countries. The condition therefore is that
Ap" < p? (2.57)

Since we know that p” > p% - the retail price exceeds the wholesale price
- the condition requires that the weight of the formula be rather on the
distribution of sales, the variable not or less under control of the MNE,
or on the variable with respect to which the MNE is less elastic, than on
the distribution of investment. That property has been demonstrated by
Riedl and Runkel (2007) as well as by |Gerard, (2007)).

Although that system exhibits interesting properties, it does not guar-
antee that every participating country will gain tax revenues. The case
of j above is emblematic, since country j no longer has revenues to tax.
It may therefore be difficult to convince all EU Member States to join
the reform, and justifies that the adoption of the reform by a sole sub-
set of Member States, through an Enhanced Cooperation Agreement, is

investigated.

2.4.2 Enhanced Cooperation

The mechanism of an Enhanced Cooperation Agreement (ECA) allows
a number of EU Member States to integrate more or faster than other
Member States. Applied to the C&FA issue, this alternative decision-
making method would cluster the EU Member States in two groups. One
group of Member States would maintain their current separate account-
ing system in order for them to further attract corporations through
their competitive tax system. The other group of Member States would
implement the CCCTB, allowing them to lower corporate transaction
costs.

Consider that only the active countries p and 7 adopt a common con-
solidated tax base and that country j decides to stay out of the con-
solidation area, maintaining its current environment. Hence, the use of

profit-shifting strategies is relevant again and interests x will be shifted
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from the consolidation area tot the service subsidiary outside of the area

in country j.

The common tax base includes the tax bases of the active countries from

which the flow of interest = shifted to country j is subtracted.

B=p" —x (2.58)

A separate tax base of the entity in country j coexists:

Bj==z (2.59)

The objective function of the MNE remains:

max V(a,z) = (1-— Tp)BfA +(1- TZ‘)BlFA + (1 —75)B;

o,z

—%(a —ap)? — %(a: — x0)? (2.60)

The apportioned tax bases are defined as in the former section 2.4.1.

When maximizing the MNE’s objective function with respect to a and

x, we obtain the following first order conditions:

dVElZ?x) =1-7p)Ap —2)—(1—1)AP" —z)—v(a—ap) =0 (2.61)
WOD (1 5)la 2 + Ao

—(1=m)[1 =g =)+ A1 —-a)
+(1—75) —c(x —x9) =0 (2.62)

The equilibrium values of @ and x in country p can be expressed as:

ECA ey — eM(7i — 1) (w0 — p7) — (1i = 73) + (1 — 7)*Aq(1 — N)

T —(ri— )N+ ey
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(7p — 1)la(1 = A) + AP + (7 — 1)

2FCA = xo +

Comparing those equilibrium values with the ones obtained under a
unanimous introduction of the C&FA reform, we observe that optimal
investment in the parent company is reduced and the optimal debt frac-
tion is increased under enhanced cooperation. Hence, a detour through
a non-consolidating country is still profitable. Not the cooperating coun-
tries, but the country staying out of the consolidation area benefits from
the enhanced cooperation agreement, as an important number of tax
planning strategies persist. We can therefore reasonably consider that

the consolidating countries will attempt to counter this.

2.5 Policy Implications

Given the tax competition between Member States, it may be expected
that some of them may not be willing to introduce a common consoli-
dated tax base. Remote countries with attractive tax regimes like Ire-
land and Estonia may not be eager to give up their favorable tax features
without having the guarantee of at least maintaining their current tax
revenues. This is also the case for Member States which offer special de-
preciation schemes, R&D tax credits or other non-debt tax shields (like
the Allowance for Corporate Equity in Belgium). As a result, it is highly
probable that the introduction of a common consolidated tax base in the
EU will only be possible through the use of an Enhanced Cooperation
Agreement. The analysis above, however, has shown that the introduc-
tion of such a tax base by a limited number of Member States does not
lead to efficient taxation and leaves room for income-shifting strategies.
In line with the existing theoretical literature (a.o. |Gerard and Traversal
(2010)), we find that the use of a credit method as tax relief for cross-
border dividends leads to a financially efficient solution and the elimi-

nation of profit-shifting incentives. Nonetheless, as noticed earlier, the
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political trend is to move away from crediting since it may create discrim-
ination among domestic and other European shareholders. Therefore,
Gerard and Traversa (2010]) consider a second option to reduce profit-
shifting strategies, the use of anti-abuse measures. Those rules aim at
safeguarding the tax base of countries by making potentially lucrative
detours no longer beneficial, even if profits are not repatriated. Those
measures are known as Controlled Foreign Companies (CFC) rules. Such
measures are familiar to US tax designers, but raise issues in the Euro-
pean Union, especially since, for some analysts, they are not compatible

with EU law, in particular with the right of free establishment.

Although not entirely eliminating the incentive to use a lucrative detour,
the above analysis finds that a combined ACE-CBIT system may offer
a valuable alternative to the introduction of a common consolidated tax
base. Giving partial but equal tax relief to both interest and dividend
payments, it is the studied tax environment which reduces profit-shifting
strategies at best. This environment has the advantage of not having to
move to tax consolidation and to preserve national tax sovereignty to a

larger extent.

2.6 Conclusions and further research tracks

In this paper we have investigated the impact of tax environments on
the behavior of a multinational enterprise. We focused on two key deci-
sions of MNESs, i.e. the distribution of investment among countries and
the use of internal debt. Investigating a real and a financial decision
simultaneously is the main originality of this paper. It especially de-
serves interest at a moment when empirical literature reveals that the
impact of corporate taxation is probably stronger on financial decisions
than on real decisions - see a.0. Princen (2010). Our analysis leads to
several results. First, the optimal investment and debt levels illustrate
the large set of profit-shifting opportunities, which various tax environ-

ments offer to MNEs. Second, we find that alternative environments,
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like a combined ACE-CBIT system, provide relevant results to reduce
profit-shifting strategies.

In this paper we have assumed and modeled a three country world and
a single multinational firm. The real-world situation, however, is more
complex and requires to take into account non-tax factors influencing a
company’s financial decision-making (a.o. industry, strategy, cash posi-
tion). Moreover, subsidiaries are most often not restrained to sell goods
in their host country, as it is assumed in the above model. Many variables
are also considered to be exogenous even if this does not correspond to
what is observed most commonly. Hence, several extensions of the model
are possible for a more comprehensive study of the impact of tax envi-
ronments on an MNE’s behavior. Meanwhile, the obtained results give

a first idea of the direction in which the analysis will go.
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CHAPTER 3

International Tax Consolidation To
Reduce Tax-Motivated
Profit-Shifting 7

3.1 Introduction

Divergences across national tax codes add a high degree of complex-
ity to the financial management of international companies engaged in
cross-border activities. In addition to compliance costs, the diversity of
tax rules gives rise to other burden, like double taxation. Although an
important network of double tax treaties exists, double tax situations
remain common, especially with respect to the computation of trans-
fer pricing and the restructuring of international groups. Moreover, the
losses of one group entity may most often not be offset against the profits
of a foreign group entity. Hence, the international group with both loss-
making and profit-making entities is not taxed as an economic unit but
as a group of legally independent entities. Taking into account these tax
distortions, multinational enterprises (MNESs) are a priori expected to
suffer from the diversity of tax rules across countries. Numerous incon-

sistencies between national tax codes, however, give rise to a considerable
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number of tax planning strategies. These cross-country inconsistencies
allow multinational companies to engage in international tax arbitrage
and to organize their economic activities in order to benefit from the
most lucrative tax rules. The development of important tax-motivated
strategies, however, distorts the financing decisions of companies and

alters their income-generating activities.

For tax planning purposes, companies are expected to shift profits from
high-tax to low-tax countries. The transfer of profits from one juris-
diction to another can take several forms. One strategy is to relocate
expenses from low-tax to high-tax countries through the payment of
management fees or royalties. Accordingly, profits are increased in the
low-tax entity. Another strategy is to increase transfer prices paid to
low-taxed entities. Several authors find evidence of tax-motivated trans-
fer prices (a.o. |Clausing (2003])). A third strategy is to transfer debt
liabilities to a group entity in a high-tax country in order to benefit in
an optimal way from the tax deductibility of interest expenses. Em-
pirical work (a.o. |Desai et al.| (2004)), [Huizinga et al| (2008)) examines
international debt shifting and finds evidence that international tax rate
differences affect the capital structure of foreign affiliates. Several studies
offer a general analysis, including all of these forms (o.a. Huizinga and
Laeven| (2008)), Weichenrieder| (2009)) and find evidence of tax-motivated
profit-shifting.

As suggested by some authors (a.o. Summers (1988), Bucks and Maze-
rov| (1993)), Mintz and Smart| (2004)), a way to reduce this tax-motivated
profit-shifting, would be to introduce international tax consolidation. As
for financial consolidation, tax consolidation aims at taxing the economic
reality rather than the legal entities of a company. Group entities are
therefore required to compute their tax base without taking into account
the intra-group payments of dividends, interests, and royalties. The tax-
able revenues of all group companies are then consolidated regardless

of whether these companies are residents or non-residents of the par-
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ent company’s country. Once consolidated, the income is distributed
amongst the countries in which the MNE is active and which can tax
their tax base portion according to their tax rate. This system is used by
the U.S. for state taxation purposes (called 'Formulary Apportionment’)
and suggested by the European Commission to tax MNEs located in the
EU. An alternative is to tax the consolidated income according to the
tax rate of the parent’s country and to grant tax relief for the corporate
tax paid abroad. This system is used by those countries which intro-
duced international tax consolidation as group taxation regime and will
be referred to as international tax consolidation (ITC) in the remainder
of the paper. Its taxation part is similar to the foreign tax-credit system,
which is used by the U.S. for international tax purposes. Whatever al-
ternative is chosen, an international tax consolidation system taxes the
global group income, instead of taxing the income of each group member

separately.

The theoretical literature regarding international tax consolidation mainly
focuses on consolidation and formulary apportionment. |McLure| (1980)),
for instance, proofs that formulary apportionment leads to the taxation
of the factors included in the formula. |[Nielsen et al.| (2003)) demonstrate
that under oligopolistic competition, a transition to formulary appor-
tionment may increase profit shifting activities. The U.S. harmonization
process regarding consolidation and formulary apportionment, generated
several empirical studies discussing different modes of C&FA and their
efficiency (o.a. [Shackelford and Slemrod| (1998)). Using Canadian data,
Mintz and Smart| (2004) find that in the absence of tax consolidation,
profit-shifting has substantial negative effects on the corporate tax base.
Although international tax consolidation (ITC) pursues the same objec-
tives as C&FA, its working and impact have received little or no atten-
tion in the finance literature. This makes the issue of international tax

consolidation a deserving research area.

This paper aims at filling the gap by determining the effect of inter-
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national tax consolidation on a company’s profit-shifting behavior. A
simple theoretical model is developed showing how the introduction of
an international tax consolidation system can affect the profit-shifting
behavior of a MNE. This model predicts that there will be less profits
shifted after the introduction of an international tax consolidation (ITC)
system. In order to empirically test this theoretical prediction, I fo-
cus on Italy, which introduced an international tax consolidation system
("worldwide consolidation") in its tax legislation in 2004. Policy varia-
tion allows to compare the profit-shifting behavior of companies subject
to the consolidation system, with the behavior of not-affected compa-
nies. Access to pre and post-reform data allow me to use a difference-
in-differences strategy, which creates a clean way to explore the use of
tax-motivated profit-shifting. Such a natural experiment is a unique op-
portunity to measure the extent to which separate accounting encourages
companies to engage in profit-shifting strategies. The empirical results
show that profit-shifting is tax-motivated but they do not allow to in-
fer any impact of international tax consolidation on the profit-shifting

behavior of companies.

The remainder of the paper is organized as follows. Section 2 describes
the institutional background and the principal characteristics of the in-
ternational tax consolidation system in Italy. Section 3 presents the
underlying analytical model and theoretically predicts how an interna-
tional tax consolidation system impacts a company’s profit-shifting be-
havior. Section 4 discusses the estimation strategy. Section 5 introduces
the data set and the sample selection. Section 6 presents the empiri-
cal results and analyzes the impact of an ITC system with respect to
profit-shifting. Section 7 sets out the policy implications of the analysis.

Section 8 concludes.
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3.2 Institutional Background

Before 2004, tax consolidation was inexistent in Italy. The domestic tax
law did not distinguish between an isolated company and a company that
is part of a national or international corporate group. Taxable income
was determined for each legal entity separately and each entity was taxed
in its home country as if it was an independent company. A separate
accounting basis was used for corporate income tax (IRPEG, Imposta
sul Reddito delle Persone Giuridiche) purposes. Hence, an Italian par-
ent company with several subsidiaries at home or abroad was on the one
hand, deprived from cross-border loss-offset for tax purposes. On the
other hand, however, it could benefit from tax mitigating strategies, in-
cluding those related to the shifting of income. The profitability of these
strategies was mainly related to the double tax relief system provided by
the parent country, preventing the double taxation of interest, dividend
and royalty income. Moreover, group companies in the European Union
could benefit from the EU Parent-Subsidiary Directive (90/435/EEC),
abolishing withholding taxes on dividend payments between associated
companies of different Member States, and from the Interests and Roy-
alties Directive (2003/49/EC), eliminating withholding taxes on interest
and royalty payments of related companies.

To illustrate, consider an Irish subsidiary fully owned by an Italian parent
company. The statutory corporate tax rate in Italy in 2003 equaled
38.25%, whereas the statutory corporate tax rate in Ireland amounted
to only 12.5%. Suppose the Italian parent company has generated profit
which in principle is taxed as business profit under Italian tax law. In
order to optimize its tax situation, the parent company shifts some of
its income to a group entity, which is less taxed. One way to do so, is
by paying interest to a group member as compensation for an amount
of debt issued by this group member. Hence, if the Italian parent pays
interest to its Irish subsidiary, the payments will be deductible for tax

purposes and will give rise to a tax gain for the parent company. The
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interest income will be taxed in Ireland at a lower tax rate than in
Italy (12.5% instead of 38.25%). Assuming that the EU Interests and
Royalties Directive applies, no withholding tax is levied by the source
country. Hence, in the above presented international tax system, income-

shifting is gainful.

As part of a broad reform of its corporate income tax code, Italy intro-
duced an international tax consolidation system, effective from January
1, 2004 on. All Italian qualifying companies can from that moment on
opt for one of two tax consolidation regimes, domestic tax consolidation
or worldwide tax consolidation. Under the latter system, the consoli-
dated income is taxed according to the tax rate of the parent country
and the double taxation of this income is eliminated by granting tax
relief for the foreign taxes paid. Once a MNE has made the choice to
elect for worldwide tax consolidation, it can no longer apply for domestic
tax consolidation and its choice is binding for five years. Moreover, the
‘all-in all-out’ principle holds, meaning that all applying non-resident
subsidiaries are bound by the parent company’s tax choice. Participa-
tion to the regime cannot be elected by subsidiaries for optimization

purposes.

In order for the parent company to consolidate its taxable income with
that of its foreign subsidiaries, several qualifying conditions apply. First,
the applying company needs to be an Italian resident company, having
legal personality. Second, the parent company needs to be listed or have
as majority shareholder the Italian Treasury, a public body or an Italian
resident individual, who does not control other companies either in Italy
or abroad. Finally, the Italian company must be the ultimate parent
company, meaning that it holds directly or indirectly at least 50% of the

ownership in the subsidiary companies.

Once the Italian parent company has opted for worldwide tax consol-
idation, the taxable income of the foreign subsidiaries, for which the

shareholder criteria are met, is allocated to the parent’s tax base. This
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allocation is made according to the percentage of shareholding of the
parent in the subsidiary. Thus, if the parent company holds 75% of
shares in the foreign subsidiary, 75% of the profits or losses of the sub-
sidiary are taken into account for tax consolidation purposes. Hence,
Italian tax authorities can tax the Italian parent company on a group
tax base according to the Italian tax rate and rules. This, however,
does not prevent foreign tax authorities to levy their own income tax on
their resident subsidiaries which are part of the Italian tax group. The
MNE can therefore be subject to a double taxation of income generated
by a foreign subsidiary of the tax group. To avoid double taxation of
this income, Italian tax authorities grant tax credit relief to the parent
company for the foreign taxes paid by the non-resident group members.
The tax relief is limited to the amount of the Italian tax incurred on the

income.

To illustrate, consider again an Irish subsidiary fully owned by an Ital-
ian parent company and assume that all qualifying conditions for the
international tax consolidation system hold. If the Italian parent pays
interest to its Irish subsidiary, this intra-group transaction will be ig-
nored to compute the corporate tax base. The interest expense of the
Italian parent company will be offset by the interest income of the Irish
subsidiary and the entire group income will be taxed according to the
Italian corporate tax rate. Hence, the MNE will no longer use income-
shifting strategies to benefit from the lower tax rate of one of its group

members.

By introducing an international tax consolidation system, Italy followed
the example of Denmark which uses a similar ’international joint taxa-
tion’ system since 1960 and preceded Austria which established a com-
parable system in 2005. France introduced a resembling regime in 1966,
which due to its strict conditions, is only applied by about ten large
multinational groups. Other countries like Germany, Spain, the Nether-

lands, and Poland limit their consolidation system to domestic sub-
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sidiaries, leaving foreign entities aside. Few countries, like Belgium and
Greece, do not provide for a group taxation regime at all (Princen and
Gerard| (2008)).

The European Commission, hosting an important number of multina-
tional companies and aiming at the achievement of the Single Market,
issued a proposal for a Common Consolidated Corporate Tax Base (CC-
CTB) Directive in 2011 (EU Commission, 2011), to move to a system of
consolidation and formulary apportionment. In this proposal, companies
of all sizes located in the EU are offered the possibility to opt for CC-
CTB, which would harmonize tax rules without modifying accounting
rules. Because the European project provides for formulary apportion-
ment and not for a system of taxation by the MNE parent company
(ITC), the results of this study can as such not be used to predict the
impact of CCCTB. They could, however, provide gainful insights and ad-
vice regarding its implementation and therefore be useful for European

policy makers.

3.3 Theoretical Model

To clarify the impact of international tax consolidation, a simple one
period model is developed showing how a tax consolidation system affects
the profit-shifting behavior of a MNE. Let the MNE consist of a parent
company p and a foreign subsidiary ¢. Assume a standard tax system
in which a firm is taxed on its end-of-period earnings after deduction of
interest expenses and which is based on a constant marginal tax rate 7,
in country p and 7; in country ¢. Suppose x is the fraction of profit shifted
from the high-tax country to the low-tax country. As discussed above,
this profit can take the form of expenses, transfer prices or interest.
Shifting profit also triggers costs, which I model according to previous

literature as a quadratic function of the fraction of profit shifted.

Under divergent national tax codes, the optimal fraction x of income

shifted will depend on the relative size of the tax rates. Two scenarios
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can be distinguished. Consider a first scenario where 7, > 7. Hence,
it is the parent company who will shift part of its profit to its foreign
subsidiary in order for this part of the income to be taxed at a lower
tax rate. Considering that the time period tends to infinity, a MNE
seeks to maximize its value V, which is the sum of the values of its
entities. Hence, the value of the parent company consist of its after-tax
and after-shifting profits. The value of the subsidiary consists of its after-
tax profits including the part of the parent’s profit shifted. Assuming
that B, and B; correspond to the pretax profits of the MNE in country p
and 7 respectively, the MNE’s objective function in a tax system without
tax consolidation can be modeled as follows:

max VMNE  — (1 —71,)(1 —2)B,

+(1— 7)(Bi + 2B,) — %gﬂ (3.1)

When maximizing equation (3.1)) with respect to the fraction of profit

shifted, the first order condition becomes:

deNE'

e (p —Ti)Bp —yx =0 (3.2)

It follows from equation (3.2)) that the optimal fraction of profit shifted
is equal to:
T, — T;) B
PG k)L B (3.3)
Y

and, as 7, > 7; equation (3.3)) is strictly positive.
Conversely, when considering a second scenario where 7; > 7,, the foreign
subsidiary will shift part of its profit to its parent company. The MNE’s

objective function can then be modeled as follows:

max VMNE

T

= (1—7)(Bp+zBj)

+(1—7)(1—2)B; — %q@ (3.4)
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When maximizing this objective function with respect to the fraction of

profit shifted, the first order condition becomes:

deNE

—— = (7~ 7)Bi — 1w = 0 (35)

Consequently, the optimal fraction of profit shifted is equal to:

i — Tp)B;
xz(TVTp)>0 (3.6)

and, as 7; > 7, equation is strictly positive.

When an international tax consolidation (ITC) system is introduced,
only one taxable base for the entire group is computed. Because inter-
national tax consolidation eliminates all intra-group transactions, profit-
shifting no longer yields a tax advantage and is no longer considered
profitable. This is irrespective of the size of the parent country’s tax
rate relative to the subsidiary’s country tax rate. Since under Italian
ITC the consolidated tax base is taxed according to the Italian tax rate,
the MNE’s objective function becomes:

max VMNE = (1 7p)Bp + (1 — max {r;, 7, })B; — %ﬁ (3.7)

and when maximizing this objective function with respect to the fraction

of profit shifted, the first order condition becomes:

deNE

=TT = 0 (3.8)

Consequently, the optimal fraction of profit shifted is equal to:
=0 (3.9)

Hence, a MNE stops its profit-shifting activities after the introduction of
an ITC. This theoretical result implies that a MNE will no longer shift

profits from high-taxed to low-taxed entities once subject to an inter-
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national tax consolidation system. Consequently, an entity in a low-tax
country, to which formerly profit was shifted, will no longer receive these
profits after the introduction of an ITC. Hence, the following prediction
can be formulated regarding the profits of MNE subsidiaries.

Prediction: A foreign affiliate of a multinational enterprise, which is
located in a low-tax country, presents lower profits after the introduction

of an international tax consolidation than before.

In the following sections, I test this theoretical prediction empirically,

taking advantage of the recent introduction of an I'TC system in Italy.

3.4 Empirical Methodology

The introduction of an international tax consolidation system in Italy
can be considered as a natural experiment, changing the legal and eco-
nomic situation of some Italian MNEs, without altering the environment
of others. Independently of their action, one group of MNEs is given the
opportunity to benefit from international tax consolidation and another
group not. Accordingly, the ITC reform acts as if it randomly assigns
certain companies to a treatment. This has the advantage of addressing
the problem of unobserved omitted variables, as both observable and
unobservable factors are taken into account and hence of reducing esti-
mation bias.

The existence of a natural experiment allows me to set up an estima-
tion strategy, comparing treated and non-treated companies before and
after the treatment. In the study at hand, the treatment is the interna-
tional tax consolidation system, the treatment group contains the MNEs
which qualify for ITC, and the non-treatment or control group includes
the MNEs which do not qualify for ITC. This difference-in-differences
strategy can be used if two conditions hold. First, the treatment and
the control group should have a common pre-treatment trend, i.e. they

should evolve in the same way over multiple periods before the intro-
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duction of the treatment. I control whether this condition is verified by
using a graphical analysis, plotting how the pretax profits of treatment
and control companies evolve over time. I expect those pretax profits
to evolve similarly before the tax reform and the pretax profits of the
treatment companies to deviate from the trend once the ITC system is

introduced.

The second assumption, conditioning the use of a difference-in-differences
methodology, is that treatment and control groups should have the same
pre-reform characteristics. In order to investigate this assumption, I
compare the differences in means of several characteristics for the treat-
ment and control sample. I expect these differences to be statistically
equal to zero and hence to indicate that both groups of companies are
similar before the introduction of the tax reform. If this is not the case,
I need to build a suitable control group and to select control companies
which have features comparable to those of the treatment companies. To
adjust the control group, I need to pair each treatment observation with
a control observation according to their closeness in terms of covariates.
When the number of covariates is limited, each covariate is ordered and
classified. A treatment observation is matched with a control observation
if they are in the same category for each covariate. When the number of
covariates is considerable, however, stratification becomes cumbersome
and |Rosenbaum and Rubin| (1983) suggest to compute a propensity score
for each observation, based on which treatment and control observations
can be matched. This propensity score p(X) summarizes all the observ-
able covariates into a single index and is computed based on a logit or
probit model. It is defined as the conditional probability that company i
with observable characteristics X; is subject to the tax reform ITC; and

is expressed as:

Matching observations according to their propensity score allows to se-
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lect a comparable control group by focusing on one factor instead of
comparing all the observable covariates.

Controlling for these two assumptions ascertains that the control group
represents the behavior of the treatment group in the absence of treat-
ment and hence that both groups are comparable after the treatment.
Comparable groups allow me to assume that the only relevant difference
between both groups in the post-reform period is the international tax
consolidation system and that the difference in outcome between affected
and unaffected companies is attributable to the tax reform.

In order to assess the impact of the ITC system, outcomes of treatment
and control groups are compared before and after the tax law change.
MNEs which verify the I'TC qualifying conditions are considered be-
ing affected by the policy change (’treatment group’); MNEs which do
not verify the I'TC qualifying conditions are considered being unaffected
by the tax reform (’control group’). Hence, I compare the change in
pretax profits of affected companies to the change in pretax profits of
unaffected companies over the pre-to-post 2004 period. The difference-
in-differences methodology consists in isolating the impact of the tax
reform from group and time-specific effects. Let G, (or Group) be a
fixed group effect dummy (equal to one if the observation belongs to an
experimental group, equal to zero if the observation belongs to a non-
experimental group), T; (or Time) be a fixed year effect dummy (equal
to one if the observation is made after the tax reform, equal to zero if the
observation is made before the tax reform) and X;. be the individual
controls. The pretax profits of a company i in country c¢ at time t (Ye)
can then be estimated by using the following Ordinary Least Squares

(OLS) regression:
Yiee = a+yGe+ AT+ pGe- Ty + 6 Xiet + €t (3.11)

where ~ are time-invariant group effects, A are group-invariant time ef-

fects and p is the causal effect of interest. The coefficient of p expresses
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the variation of pretax profits in the experimental group (relative to the
non-experimental group) in the years after the tax reform (relative to the
years before the tax reform). In the regressions, the interaction between
the group and time variables is expressed by the variable ITC Reform,
measuring the impact of the ITC reform on the pretax profits of the
company.

As developed in the theoretical model above, I want to test whether
being subject to an international tax consolidation system impacts the

profit-shifting behavior of a multinational company.

3.5 Data

The empirical analysis is based on financial data, as well as owner-
ship information of private companies collected by the Bureau van Dijk
(AMADEUS database). This database contains individual company in-
formation providing from the financial accounts of more than 15 million
non-financial entities located in 41 European countries. The standard
format used to register the information allows to compare cross-border
financial data easily. Moreover, based on the ownership data it is possible
to link parent companies with their national and international first-tier
subsidiaries. This gives me the opportunity to collect profit-related data
for a large number of foreign subsidiaries of Italian parent companies.
Gathering this type of information for several years, I define the data
for one particular subsidiary in one particular year as the observational
unit. These panel data related to foreign subsidiaries of Italian MNEs,
allow me to assess the impact of the Italian international tax consol-
idation system on the profit-shifting behavior of multinational groups.
A multinational enterprise is defined as a parent company holding at
least one foreign subsidiary (’global ultimate owner’). The sample con-
sists of European (non-Italian) first-tier subsidiaries, providing from 34
different countries. Those subsidiaries are split into two subsamples.

The first subsample consists of those subsidiaries whose parent company
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verify the legal ownership, legal status, and group interdependence cri-
teria as defined by the Italian tax code to qualify for international tax
consolidation; the second subsample consists of the subsidiaries whose
parent company does not satisfy one of these criteria and therefore does
not qualify for international tax consolidation. Hence, the first group
consists of non-Ttalian subsidiaries held for at least 50% by their Italian
parent company. The second group contains the foreign subsidiaries held

for less than 50% by their Italian parent company.

Because the international tax consolidation system was introduced in
Italy in 2004, financial data is collected for the time period 2002-2008.
This setup allows to have 2 years of pre-reform data (2002-2003) and
5 years of post-reform data (2004-2008). In line with former profit-
shifting papers, the study is based on industrial firms (SIC code 2000-
5999) excluding real estate industry, financial services, and the public

and primary sector.

For each of the subsidiary-year observations, I collect profit-related data.
These data provide from unconsolidated financial account information
and are used to construct the main variables of the regression analy-
sis. I use two dependent variables. Log(Pretax Profits) is defined as
the natural logarithm of pretax profits. Log(Pretax Earnings) is defined
as the natural logarithm of earnings before interest and taxes (EBIT).
As in former empirical work (Huizinga et al. (2008), Dharmapala and
Riedel (2011)), I limit the sample to those observations with positive pre-
tax profits, having the highest probability of engaging in profit-shifting
strategies. Further to previous profit-shifting literature (Huizinga and
Laeven| (2008)), Weichenrieder| (2009)), the control variables contain mea-
sures of labor, capital and leverage. As a measure of labor, I use the
natural logarithm of the costs of employees. Capital is measured as the
natural logarithm of fixed assets. The coefficients of Labor and Capi-
tal are expected to be positive, since employees and assets contribute

to the profitability of the company. Leverage is defined as the ratio of
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total debt to total assets. The debt ratio is expected to have a negative
impact on pretax profits, since the highly leveraged companies have to
pay more interest costs, which lower pretax profits. As a measure of
economic development, the control variables also include Per Capita In-
come, which is defined as the logarithm of GDP per capita as measured
by the World Bank. Previous literature (Huizinga et al. (2008)) does
not determine the impact of this variable on pretax profits in a clearcut
way. If Per Capita Income is interpreted as a measure of productivity,
a positive impact on pretax profits is expected. If Per Capita Income,
however, is a measure of expected returns, higher expected returns can
be related to countries with less effective property rights and therefore
a negative impact on pretax profits is expected. The impact of the in-
dustry is captured by dummy variables, which are based on two-digit
SIC codes. In order to measure the impact of the corporate tax rate
differential, I collect tax related information for the countries of each of
the sample subsidiaries. These official tax data provide from the Interna-
tional Bureau of Fiscal Documentation (IBFD)’s Tax Research Platform
and the OECD Tax Database. Based on these, the variable Tax Rate
Differential is computed for each subsidiary located in a low-tax country
relative to the tax rate of the parent’s country. Tax Rate Differential
is defined as the difference between the statutory tax rate of the parent
company and the statutory tax rate of the subsidiary.

This data collection leads to a sample of 9,230 treatment and 5,399 con-

trol subsidiary-year observations.
3.56.1 Summary Statistics

Descriptive statistics of the sample are reported in Table 3.1} It pro-
vides means and standard deviations for the main firm characteristics
and for variables used in the empirical analysis. The full sample is used,
including both pre-reform and post-reform years. As mentioned above,
two conditions should hold before applying a difference-in-differences es-

timation strategy.
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Figure 3.1: Evolution of the Profit Trend over Time

The figure plots the annual mean of Log(Pretax Profits) for both the treatment
and the control group before matching for the time period 2002-2008. The use of
a difference-in-differences strategy requires the treatment and control group to follow
a common trend during the pre-treatment period, i.e. during the period 2002-2003.
Hence, treatment and control groups should present the same trend over time in the
absence of treatment.
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The equal pre-treatment trend condition requires treatment and control
groups to evolve in a similar way with respect to pretax profits before
the introduction of the ITC system. I analyze graphically whether this
condition holds, by plotting the annual means of Log(Pretax Profits)
for the time period 2002-2008. Figure shows that pretax profits are
higher in treatment subsidiaries (approximately 11.7 before the 2004 tax
reform) than in control subsidiaries (approximately 11.2 before the 2004
tax reform). For both groups, these profits grow over the post-reform
period but seem to grow slightly faster for impacted subsidiaries than for
those unaffected by the ITC reform. This would provide evidence that
international tax consolidation has altered the profit-shifting behavior of

the affected subsidiaries relative to the unaffected ones.

In order to verify whether the condition regarding the pre-treatment
characteristics holds, Table [3.2] compares the means of the main firm
characteristics for the treatment group and the control group before the
introduction of the international tax consolidation system. It uses data
of the pre-treatment year 2002 and shows the means differences between
the two groups to determine whether they are statistically equal to zero.
The descriptive statistics of Table indicate that the means differences
of most control variables used in the regression analysis, are statistically
different from zero at the 1% level. Subsidiaries affected by the ITC re-
form are located in countries with a higher per capita income than sub-
sidiaries not affected by the tax reform (logarithm of 9.013 versus 8.770).
Subsidiaries in the treatment group tend to have a statistically higher
capital than subsidiaries in the control group (12.556 versus 12.017).
Moreover, the labor costs of treatment companies are higher than those
of control companies (12.461 versus 11.995). As a result, there is a sta-
tistical difference at the 1% level between the treatment group and the
control group fo all control variables, but Leverage. The treatment and
control subsidiaries are also significantly different with respect to the

dependent variable. The average Log(Pretax Profits) amounts to 11.742
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Table 3.2: Mean Differences Before and After Matching

The table provides the means of the main variables used in the paper, as well as the means of some additional firm characteristics.
Pre-treatment (2002) data for the treatment and control group are used. Per Capita Income is the logarithm of GDP per capita
as measured by the World Bank. Employees is the number of employees. Total Assets are total assets (in millions of EUR).
Capital is the logarithm of fixed assets. The current ratio is the ratio of current assets over current liabilities. The liquidity ratio
is the ratio of current assets, other than stocks, over current liabilities. The solvency ratio is the ratio of shareholder funds over
total assets. Leverage is the ratio of total debt over total assets. Tangibility is the ratio of tangible fixed assets over total assets.
Log(Pretax Profits) is the logarithm of pretax profits. Net Operating Loss is a dummy variable that takes one if the company
is loss-making, zero otherwise. Stock Turnover is the ratio of sales over stocks. Sales are the sales (in millions of EUR). Labor
is the logarithm of costs of employees. *, **, and * * * denote statistical significance at the 10%, 5%, and 1% level.

Unmatched Sample Matched Sample
Variable Treated Control Difference Treated Control Difference
Profile
Per Capita Income 9.013 8.770 -0.243*** 9.164 9.061 -0.103
Employees 154,529 89,522 -65,005 165,632 105,633 -59.999

Balance Sheet
Total Assets (millions) 76.100 15.700 -60.400 98.658 18.756 -79.901

Capital 12.556 12.017  -0.540"** 12.604 12.371 -0.233
Current Ratio 5.617 1.797 -3.820 6.426 1.523 -4.902
Liquidity Ratio 4.634 1.406 -3.228 5.306 1.186 -4.120
Solvency Ratio 0.305 0.156 -0.149 0.308 0.308 0.000

Leverage 0.641 0.799 0.158 0.632 0.630 -0.003
Tangibility 0.246 0.254 0.008 0.254 0.271 0.017

P&L Account

Log(Pretax Profits) 11.742 11.155  -0.588"** 11.849 11.593 -0.257
Net Operating Loss 0.044 0.037 -0.007 0.046 0.038 -0.009
Stock Turnover 55.065 39.764 -15.301 53.728 50.115 -3.612
Sales (millions) 58.000 22.700 -35.400 66.206 22.699 -43.507
Labor 12.461 11.995 -0.466""* 12.496 12.320 -0.175
N 1,273 756 840 230
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for affected and to 11.155 for unaffected subsidiaries. These statistically
significant differences between treatment and control groups during the
pre-treatment period, indicate that the use of a matching method is

needed before applying a difference-in-differences approach.
3.5.2 Matching Treatment and Control Observations

Like the summary statistics of Table indicate, the pretreatment char-
acteristics of treatment and control subsidiaries are significantly differ-
ent. The second difference-in-differences condition is thus not verified.
In order for this condition to hold, I need to alter the selection of con-
trol subsidiaries. To ascertain that the adjusted control group includes
a suitable control company for each treatment company, I use a match-
ing method. This method pairs each treatment company with a closely
resembling control company. To obtain a sample which verifies the pre-
treatment characteristics condition, I use pre-reform data to match the
observations. Because the number of covariates is considerable, I match
observations based on their propensity score, summarizing all covariates
within a single index. Matching using a propensity score is done in three
steps.

The first step consists in estimating the propensity score. Estimating the
probability of being subject to the treatment, is done by using a probit
model. The dependent variable takes value one if the company is subject
to the tax reform, zero otherwise. The probit model includes as control
variables those covariates which are expected to influence the pretax
profits of subsidiaries, i.e. capital, labor, per capita income, leverage, and
the tax rate differential between the subsidiary and its parent company.
Estimation results are presented in Table [3.3]

A second step consists of controlling whether there is sufficient overlap
of the two groups in terms of propensity score. This can most easily be
done by using boxplots, which graphically summarize the distribution of
the propensity score for the treatment and control groups. Well fitted

matches are possible in the region where boxplots overlap, i.e. the area
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Table 3.3: Probit for the Probability of Treatment

The table presents the probit estimation results of the propensity to be subject to
international tax consolidation. Firm characteristics, influencing the pretax profits of
companies, are used to estimate the model. The dependent variable takes value one
if the company is subject to the tax reform, zero otherwise. The estimation is based
on pre-treatment data, i.e. 2002 observations.

Variable Coeflicient (Std. Err.)
Capital 0.028 (0.022)
Labor 0.000 (0.030)
Per Capita Income 0.087 (0.079)
Leverage 0.053 (0.118)
Tax Rate Differential 0.011 (0.014)
Industry dummies Yes

N 1,559
Log-likelihood -1,016.904

Pseudo R? 0.0221

between the whiskers which is common to both groups. Figure shows
that a considerable region of common support exists for the treatment
group and the adjusted control group.

In a third step, treatment and control observations are matched based on
their estimated propensity score. Because the number of observations is
large and the probability of finding identical propensity scores low, ob-
servations are matched using an algorithm. I use a nearest neighbor
algorithm, which matches each treatment observation with the closest
control observation in terms of propensity score. This means that a
control observation can be selected as the best fitting match for several
treatment observations. Treatment and control observations for which
no match could be found are dropped. Table [3.2] shows how the sam-
ple was adjusted after matching and presents the means of the main
company characteristics for the treatment and control groups. Com-
paring the means differences of the matched sample with those of the
unmatched sample, I observe that the means differences between the

treatment group and the control group are no longer statistically signif-
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Figure 3.2: Boxplots of the Estimated Propensity Score

The figure shows boxplots of the propensity score distributions of the treatment and
control groups after balancing the covariates. For each distribution, the lower and
upper quartiles (25th and 75th percentiles) form the bottom and top of the box.
The horizontal line within the box indicates the median (50th percentile) and the
ends of the whiskers represent the maximum and minimum of the sub-sample. The
observations lying outside the whiskers are considered outliers. The boxplots provide
a comparability check for the treatment and control group in terms of observable
characteristics. The overlap in the distributions (area between the whiskers) indicates
how well a matching strategy can be implemented. The wider the overlap, the better
treatment observations and control observations can be matched.
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icant. Consequently, matching has adjusted the groups and made them
comparable.

The observations being matched, I can now consider the two conditions
for difference-in-differences estimation to be verified. Comparing pre-
reform and post-reform data for both treatment and control subsidiaries,
allows me to analyze the impact of an international tax consolidation sys-
tem on a subsidiary’s pretax profits. To control for time effects, I use
the binary variable Time, which is equal to one for post-reform obser-
vations and equal to zero for pre-reform observations. Group effects are
captured by the binary variable Group, which is equal to one for affected
subsidiaries and equal to zero for unaffected subsidiaries. The effect of
the ITC reform on pretax profits is measured by the binary variable I'TC
Reform, which takes one if the subsidiary is part of the treated group
and the observation takes place during the post-reform period and which

takes zero otherwise.

3.6 Results

This section analyzes how a company’s pretax profits and hence its profit-
shifting behavior is affected by the introduction of an international tax
consolidation system. A first subsection presents the results regarding
the existence of profit-shifting behavior. A second subsection presents
the results determining the impact of ITC on a subsidiary’s pretax prof-

its.
3.6.1 Existence of Profit-Shifting Behavior

Table shows the results for the profitability estimations assessing the
existence of profit-shifting behavior. Both coefficients and standard er-
rors are reported. Standard errors are robust for firm specific clustering.
All regressions include group-specific and time-specific fixed effects, as
well as industry dummies. The full sample of subsidiaries with positive
pretax profits is used. In order to analyze whether the profitability of

subsidiaries is tax-dependent, we use two different tax variables, Tax
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Rate Subsidiary and Tax Rate Differential.
Regressions (1) and (2) of Table use Log(Pretax Profits) as depen-

dent variable. Regressions (3) and (4) use Log(Pretax Earnings) as de-
pendent variable. Regression (1) regresses the dependent variable on the
group-specific dummy, the time-specific dummy, the statutory tax rate
of the subsidiary, labor, capital, and leverage. The variable, Tax Rate
Subsidiary, is the statutory corporate tax rate of the subsidiary. Its es-
timated coefficient is negative (-0.009) and statistically significant (5%
level). This suggests that the higher the tax rate in the host country of
the subsidiary, the lower its pretax profits. This result is consistent with
the profit-shifting theory that MNEs shift profits from high-tax to low-
tax countries. The control variables Labor, Capital, and Leverage are
significant at the 1% level. Consistent with previous literature, Labor
and Capital are positively and Leverage is negatively related with the

dependent variable Log(Pretax Profits).

Regression (2) has the same specification as regression (1) but uses the
variable Tax Rate Differential instead of Tax Rate Subsidiary to assess
whether pretax profits are tax-dependent. Tax Rate Differential is the
difference between the statutory tax rate of the parent company and
the statutory tax rate of the subsidiary if the latter is smaller than the
former; it equals zero otherwise. Tax Rate Differential has an estimated
coefficient of 0.013, that is significant at the 1% level. This suggests that
the lower the statutory tax rate of the subsidiary with respect to the
statutory tax rate of the parent company, the higher the profits reported
by the subsidiary. This result provides evidence that the profitability of

the subsidiaries is tax-dependent.

The regressions (3) and (4) of Table [3.4] using Log(Pretax Earnings) as
dependent variable, have the same specification as regressions (1) and
(2). With respect to the tax-dependency of pretax earnings, the same

analyses can be made as for regressions (1) and (2).

Both sets of results provide evidence that the statutory tax rate of the
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Table 3.4: Existence of Profit-Shifting Behavior

The table reports the regression estimations, using Log(Pretax Profits) and
Log(Pretax Earnings) as dependent variables. Log(Pretax Profits) is measured as
the natural logarithm of pretax profits. Log(Pretax Earnings) is measured as the
natural logarithm of earnings before interest and taxes (EBIT). Group is a dummy
variable that takes one if the subsidiary has a parent company which verifies the ITC
criteria, zero otherwise. Time is a dummy variable that takes one if the observation is
done after the tax reform, zero otherwise. Tax Rate Subsidiary is the statutory cor-
porate tax rate of the subsidiary. Tax Rate Differential is the difference between the
statutory tax rate of the parent company and the statutory tax rate of the subsidiary
if the latter is smaller than the former, zero otherwise. Labor is the natural logarithm
of the costs of employees. Capital is the natural logarithm of fixed assets. Leverage
is the ratio of total debt over total assets. The industry dummy variables are based
on two-digit SIC codes. Both coefficients and standard errors are reported. Stan-
dard errors are robust for firm specific clustering. #*, %%, and * % x denote statistical
significance at the 10%, 5%, and 1% level.

Dependent Variable Log(Pretax Profits)  Log(Pretax Earnings)

(1) 2) (3) (4)

Group 0.085***  0.090***  0.059*** 0.078***
(0.033) (0.033) (0.030) (0.030)
Time 0.018 0.033 -0.035 -0.022
(0.033) (0.032) (0.029) (0.029)
Tax Rate Subsidiary (-) -0.009** - -0.006* -
(0.004) (0.003)
Tax Rate Differential (-) - 0.013*** - 0.011***
(0.004) (0.004)
Capital (+) 0.303***  0.300***  0.338*** 0.334***
(0.009) (0.009) (0.008) (0.008)
Labor (+) 0.456***  0.465***  0.434*** 0.442***
(0.011) (0.011) (0.010) (0.010)
Leverage (-) -0.823***  _0.758***  -0.508***  -0.479***
(0.046) (0.044) (0.041) (0.039)
Industry dummies Yes Yes Yes Yes
N 10,049 10,061 10,049 10,061

R? 0.6653 0.6654 0.7145 0.7142
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subsidiary’s country impacts the amount of pretax profits and earnings of
that subsidiary. Moreover, the results are in line with the tax-motivated

profit-shifting literature.

3.6.2 Impact of International Tax Consolidation on a Sub-
sidiary’s Pretax Profits

Table [3.5] shows the results for the profitability estimations using a
difference-in-differences strategy. Both coefficients and standard errors
are reported. Standard errors are robust for firm specific clustering. All
regressions include group-specific and time-specific fixed effects, proper
to the difference-in-differences estimation strategy. In order to test the
theoretical prediction regarding the introduction of an international tax
consolidation system, I focus in the below specifications on those sub-
sidiaries which are located in low-tax countries. For the purpose of this
analysis, low-tax countries are those which have a lower tax rate than

Italy, the country of the parent company.
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Regressions (1) to (4), use Log(Pretax Profits) as dependent variable.
Because pretax profits include both operating and financial profit, it
captures transfer pricing distortions as well as internal debt distortions
(Dharmapala and Riedel| (2011))). Regression (1) of Table regresses
the dependent variable on the group-specific dummy, the time-specific
dummy and the tax reform dummy, without any additional control vari-
ables. In this first regression, the variable of interest ITC Reform has an
estimated negative but not statistically significant coefficient. Therefore,
little can be said about the impact of the international tax consolidation
system. The coefficients of the group-specific variable and time-specific
variable are statistically significant at the 1% level. The positive co-
efficient of the group-specific variable suggests that subsidiaries, which
are located in a low-tax country and whose parent company verify the
conditions to apply for ITC, tend to have higher pretax profits than sub-
sidiaries which do not verify the ITC criteria, whether before or after
the introduction of an international tax consolidation system. Moreover,
the positive coefficient of the time-specific variable suggests that sub-
sidiaries tend to have higher pretax profits after the introduction of the

ITC system than before, irrespective of the group to which they belong.

Regression (2) starts from the specification in regression (1) and adds the
control variables Labor, Capital, and Leverage. The estimated coefficient
(-0.050) of the variable of interest is consistent with the theoretical pre-
diction. It is, however, not statistically significant. With respect to the
explanatory variables, the results show a positive and statistically sig-
nificant impact of Labor and Capital, and a negative significant impact
of Leverage. These results are consistent with former empirical litera-
ture on profit-shifting. The R? statistic shows that 66% of the variation
in profitability is explained by this set of variables versus 1.8% for the

specification of regression (1).

Regression (3) starts from the specification of regression (2) and adds

industry dummies. The variable of interest ITC Reform has a negative
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coefficient (-0.013) but remains statistically insignificant, whereas the
control variables are all significant at the 1% level. The introduction of
the industry dummies slightly increased the goodness of fit of the model
with respect to specification (2), since the R? statistic increased from
66% to 69%.

Regression (4) uses the same specification as regression (3) and adds
the variable Per Capita Income, measuring the economic development
of the subsidiary’s host country. The coefficient of ITC Reform remains
negative and insignificant and the coefficients of all control variables,
Per Capita Income included, are statistically significant. Per Capita
Income has a positive coefficient of 0.072, suggesting that this variable

is a measure of productivity.

Regression (5) to (8) of Table[3.5use as endogenous variable, Log(Pretax
Earnings), which is measured as the natural logarithm of earnings before
interest and taxes (EBIT). As in previous literature (a.o. [Dharmapala
and Riedel (2011)), the dependent variable is altered in order to identify
the dominant type of profit-shifting used. Pretax Earnings include only
operating profit, whereas Pretax Profits include both operating and fi-
nancial profit. Running the same specifications as those for regressions
(1) to (4), allows to compare the results for both dependent variables.
The coefficients of the variable of interest are negative in regressions (5)
and (6) and positive in regressions (7) and (8). None of them, how-
ever, is statistically significant, whereas control variables remain highly
significant at the 1% level. Accordingly, it cannot be inferred whether
further to the introduction of an international tax consolidation system,
the type of profit-shifting used (transfer pricing or interest expenses) has

changed.

The above results do not allow to determine the impact of international
tax consolidation (ITC) on the profit-shifting behavior of companies. A
possible explanation could be that companies anticipated the ITC tax

reform or took time to adopt it. In that case, a difference-in-differences
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estimation focusing on the introduction year 2004, would not capture the
ITC effect. In order to test this possible explanation, I set up one set
of regressions using 2003 as tax reform year and another using 2005 as
tax reform year. Running the regressions shows that nor the anticipated

effects, nor the reported effects are significant.

3.7 Policy Options and Challenges

In the light of a possible introduction of an EU common consolidated
tax base, some challenges can be identified based on the above analysis.
First, the Italian experience shows the technical difficulties of imple-
menting international tax consolidation. The Italian policymaker opted
to include both first-tier and second-tier subsidiaries. This is in line with
theoretical tax consolidation, which requests to take into account all sub-
sidiaries, whether they are fist-tier or second-tier. Extending the system
to second-tier subsidiaries, however, highly increases the complexity of
implementing such a system. It can indeed be difficult to determine
whether a subsidiary is part of the consolidation area or not, since for-
eign shareholders cannot always be identified. Second and as mentioned
in the former chapter, policymakers willing to implement such a system
will need to keep in mind that on a stand-alone basis, the introduction
of international tax consolidation is not necessarily revenue-enhancing.
Although the country of the parent company taxes the consolidated in-

come, it also needs to provide tax relief for foreign taxes paid.

Even if it is true that taxing the MNE as an economic unit rather than
as a group of legally independent entities can only be achieved through
tax consolidation, other policy options exist to eliminate tax-motivated
profit-shifting. The former chapter studied several tax environments and
showed that the combination of an ACE-CBIT system might be a valu-
able candidate to sharply reduce profit-shifting without implementing a

consolidation system.
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3.8 Conclusions and further research tracks

The purpose of this paper was to identify the impact of international tax
consolidation on a MNE’s profit-shifting behavior. A simple analytical
model was developed showing how a tax consolidation system affects the
pretax profits of a subsidiary. The model predicts that a foreign affiliate,
located in a low-tax country, reports lower profits after the introduction
of an ITC system. In order to empirically test this theoretical predic-
tion, the study focused on Italy, which introduced an international tax
consolidation system ("worldwide consolidation") in its tax legislation
in 2004. Policy variation among Italian MNEs allowed to compare the
pretax profits of two subsamples of foreign subsidiaries of Italian parent
companies: a first subsample of subsidiaries, having a parent company
which qualifies for the Italian ITC; a second subsample of subsidiaries,
having a parent company which does not qualify for the Italian I'TC. This
difference-in-differences strategy created as such a clean way to explore
the use of tax-motivated profit-shifting and the impact of an interna-
tional tax consolidation system.

The empirical results show that profit-shifting is tax-motivated but the
results do not allow to infer any impact of an international tax con-
solidation system, as implemented in Italy, on a MNE’s profit-shifting
behavior. This may be explained by certain limits of the study. First,
given the optional character of the system, the data do not allow to dis-
tinguish those Italian parent companies which actually opted for I'TC
from those which qualified but did not adopt the system. Although
the system reduces compliance cost and double taxation, remaining out
of the ITC system may be beneficial for other tax planning purposes.
Consequently, the treatment group includes companies which were not
treated, i.e. companies whose profit-shifting behavior was not affected
by the introduction of international tax consolidation. Second, aiming at
contributing to the existing profit-shifting literature, this study focused

on subsidiaries with positive pretax profits. One of the main advantages



International Tax Consolidation To Reduce Tax-Motivated
114 Profit-Shifting ?

of international tax consolidation, however, is loss-offset, meaning that
the losses of one group entity can be offset against the profits of a foreign

group entity.



Conclusions

Determining the impact of taxation on corporate financial decision-making,
was the core issue of this doctoral project. Starting from [Modigliani and
Miller| (1958))’s irrelevance theory, which shows that financial decisions do
not affect a company’s value in a world without taxation and transaction
costs, this PhD project analyzed two types of tax distortions. Focusing
on recent and potential corporate tax reforms in the European Union, it
aimed at giving some guidelines for financial managers and policy makers
with respect to these reforms. The first tax distortion is related to the
unequal tax treatment of debt and equity and was studied in the first
chapter of this dissertation. The second tax distortion is related to the
existence of as many corporate tax codes as countries and was treated

in the two following chapters.

The first tax distortion relates to the different taxation of debt and
equity, impacting the capital structure of companies. As the tax de-
ductibility of interest expenses is proper to almost all corporate taxation
systems, measuring the impact of this unequal tax treatment is partic-
ularly relevant to understand how the capital structure of a company
is determined. The debate on how taxes affect corporate financing de-
cisions was after decades of research still not settled. The first chapter
closed this debate by providing strong evidence on the impact of taxation
on corporate debt policy. It proposed a new approach to the issue by
taking advantage of a 2006 tax reform in Belgium introducing an equity

tax shield. Such an equity tax shield or Allowance for Corporate Equity
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(ACE) attributes a similar tax deductibility to the return on equity as
to interest expenses. Hence, it sets an end to the tax discrimination
between debt and equity. Examining the extent to which the removal of
this tax discrimination impacts a company’s capital structure, goes back
to the core of the corporate tax distortion debate and offers therefore
a unique opportunity to settle the issue. To clarify the question, I de-
veloped a simple model showing how the introduction of an equity tax
shield affects the capital structure of a company. The model predicted
that following the introduction of an equal tax treatment of debt and
equity, companies lower their debt ratio. This prediction was evaluated
quantitatively through the use of a difference-in-differences identification
strategy comparing the capital structure of treatment and control com-
panies before and after the tax reform. Hence, the sample consisted of
pre-treatment (2001-2005) and post-treatment (2006-2007) data for Bel-
gian (treatment) and French (control) companies. In order to ascertain
that the control group is adequate, capital structure trends were analyzed
and a propensity score method was used to match treatment and control
firms. Accordingly, the impact of the tax discrimination between debt
and equity could be inferred. Consistent with the theoretical prediction,
the empirical results reported a significant negative impact of the reform
on the leverage of companies subject to the equity tax shield. I found
that the estimated impact is highly significant and that it amounts eco-
nomically to a leverage decrease of approximately 2-7%, meaning that
a traditional tax system encourages companies to use on average 2-7%
more debt than when there is an equal tax treatment of debt and equity.
Further extension of the analysis revealed that large companies experi-
ence a higher effect from the equity tax shield than small and medium

companies.

The study of the Belgian ACE highlighted some features of the system,
which are key to policy makers who would be interested in introducing

such a system. First, the introduction of an ACE in Belgium reached
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its goal of making capital structure decisions more tax-neutral. The
results obtained clearly showed that companies adjusted their debt policy
and balanced their capital structure further to the ACE introduction.
From a theoretical point of view, similar results could be obtained by
using a Comprehensive Business Income Tax (CBIT), disallowing the tax
deduction of interest payments on debt. For a small economy, however,
the latter system is not feasible as long as surrounding countries do not
introduce a similar measure. This leads to a second feature of the Belgian
ACE, i.e. its considerable cost. As the tax reform also served the goal of
holding multinational enterprises back in Belgium, the tax advantage was
granted to both new and old equity. This made the reform particularly
cumbersome from a budgetary point of view. A third feature of the
Belgian ACE system is that it has no clear-cut impact on investment.
This is not surprising given that both new and old equity are used to
compute the tax advantage. Hence, a company does not need to generate
new investments to benefit from the tax reform. From a policy point of
view this could be a painful aspect, especially in the aftermath of the

crisis guided by fiscal consolidation.

Several relevant extensions of this debt bias study are possible. Having
established a strong relation between taxation and debt policy, it would
be interesting to study the channels through which the ACE system
affects a company’s leverage. To explore these channels, additional data
related to dividends and retained earnings should be collected, as they
are not available in the current database. Moreover, in order to control
for the potential effect of the former coordination center regime, it would
be useful to identify those companies in the sample which benefited from
the regime during the period 2001-2007. A relevant research track would
also be to expand the analysis to the impact of the tax reform on the
debt level of a company. This would allow to measure the effect of the
treatment in absolute terms rather than in relative terms. Furthermore,

in the wake of the financial crisis, it would be interesting to study the
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impact of the tax discrimination between debt and equity for the banking
sector and to determine how more tax neutrality has affected the financial

stability within this sector.

The second tax distortion studied in this doctoral project relates to the
existence of as many corporate tax codes as countries and was analyzed
in the second and third chapters. In the second chapter, jointly written
with Professor Marcel Gérard, we investigated the impact of tax envi-
ronments on the behavior of a multinational enterprise. We focused on
two key decisions of MNEs, i.e. the distribution of investment among
countries and the use of internal debt. Three features differentiate this
paper from previous research. First, we simultaneously investigate a real
variable, i.e. the international distribution of investment, and a financial
variable, i.e. the amount of internal debt. We determine how each tax
design alters the investment and financing decisions of a MNE and es-
pecially focus on how it creates incentives to use internal debt. Another
feature that differentiates this study is that we follow the development
of MNE taxation from the issuing of the OECD Model Tax Convention
(1958) to the EU Directive proposal regarding a Common Consolidated
Corporate Tax Base (2011). Hence, we focus on those tax designs related
to the evolution of MNE taxation in the European Union. Finally, we an-
alyze alternative tracks for MNE taxation and determine how they would
alter a MNE’s tax strategies. As such, we contribute to the evaluation
of the existing tax environments, by comparing them with alternative
tax environments serving the same objectives. We started with a world
where no international tax rules are at work. Then we successively in-
troduced the rules provided by the OECD Model Tax Convention, the
EU Parent-Subsidiary Directive and a combination of ACE and CBIT.
Finally, we left systems based on Separate Accounting (SA) aside and
turned to Consolidation and Formulary Apportionment (C&FA) adopted
either by all the jurisdictions at work in the model, or by a sole subset

of them within the framework of an Enhanced Cooperation Agreement
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(ECA). Our analysis led to several results. First, the optimal investment
and debt levels illustrated the large set of profit-shifting opportunities,
which various tax environments offer to MNEs. Second, we found that
the use of a credit method as tax relief for cross-border dividends leads
to a financially efficient solution and the elimination of profit-shifting
incentives. Third, although not entirely eliminating the incentive to use
a lucrative detour, we found that a combined ACE-CBIT system may
offer a valuable alternative to the introduction of a common consolidated
tax base. This third result is particularly relevant as it may be expected
that some remote Member States with attractive tax regimes may not be
willing to introduce a common consolidated tax base, given the tax com-
petition between them. This is also the case for Member States which
offer special depreciation schemes, R&D tax credits or other non-debt
tax shields. As a result, it is highly probable that the introduction of a
common consolidated tax base in the EU will only be possible through

the use of an Enhanced Cooperation Agreement.

There are several paths for further research on this topic. In the second
chapter we assumed and modeled a three country world and a single
multinational firm. The real-world situation, however, is more complex
and requires to take into account non-tax factors influencing a company’s
financial decision-making (a.o. industry, strategy, cash position). More-
over, subsidiaries are most often not restrained to sell goods in their host
country, as we assumed in our model. Many variables are also consid-
ered to be exogenous even if this does not correspond to what is observed
most commonly. Hence, several extensions of the model are possible for
a more comprehensive study of the impact of tax environments on an
MNE’s behavior.

A third and last chapter focused on the impact of international tax con-
solidation (ITC) on a MNE’s profit-shifting behavior. A simple ana-
lytical model was developed showing how a tax consolidation system

affects the pretax profits of a subsidiary. The model predicted that a
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foreign affiliate, located in a low-tax country, reports lower profits af-
ter the introduction of an ITC system. In order to empirically test this
theoretical prediction, the study focused on Italy, which introduced an
international tax consolidation system ("worldwide consolidation") in its
tax legislation in 2004. Policy variation among Italian MNEs allowed to
compare the pretax profits of two subsamples of foreign subsidiaries of
Italian parent companies: a first subsample of subsidiaries, having a par-
ent company which qualifies for the Italian ITC; a second subsample of
subsidiaries, having a parent company which does not qualify for the
Italian ITC. Applying a difference-in-differences strategy offered a clean
way to explore the use of tax-motivated profit-shifting and the impact of
an international tax consolidation system. The empirical results showed
that profit-shifting is tax-motivated. The results do not allow to infer an
impact of the ITC system, as implemented in Italy, on a MNE’s profit-
shifting behavior. This may be explained by certain limits of the study,
which are also tracks for further research. First, given the optional char-
acter of the system, the data do not allow to distinguish those Italian
parent companies which actually opted for ITC from those which qual-
ified but did not adopt the system. Consequently, the treatment group
includes companies which were not treated, i.e. companies whose profit-
shifting behavior was not affected by the introduction of international
tax consolidation. Second, aiming at contributing to the existing profit-
shifting literature, this study focused on subsidiaries with positive pretax
profits. One of the main advantages of international tax consolidation,
however, is loss-offset, meaning that the losses of one group entity can

be offset against the profits of a foreign group entity.

In the light of a possible introduction of an EU common consolidated
tax base, the study allows to identify some policy challenges. First,
the Italian experience showed the technical difficulties of implementing
international tax consolidation. The Italian policy maker opted to in-

clude both first-tier and second-tier subsidiaries. This is in line with
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theoretical tax consolidation, which requests to take into account all
subsidiaries, whether they are fist-tier or second-tier. Extending the sys-
tem to second-tier subsidiaries, however, highly increases the complexity
of implementing such a system. It can indeed be difficult to determine
whether a subsidiary is part of the consolidation area or not, since foreign
shareholders cannot always be identified. Second and as mentioned in
chapter two, policy makers willing to implement such a system will need
to keep in mind that on a stand-alone basis, the introduction of interna-
tional tax consolidation is not necessarily revenue-enhancing. Although
the country of the parent company taxes the consolidated income, it
also needs to provide tax relief for foreign taxes paid. Even if it is true
that taxing the MNE as an economic unit rather than as a group of
legally independent entities can only be achieved through tax consolida-
tion, other policy options exist to eliminate tax-motivated profit-shifting.
The second chapter studied several tax environments and showed that
the combination of an ACE-CBIT system might be a valuable candidate
to sharply reduce profit-shifting without implementing a consolidation
system.

This PhD project offers a lot of policy insights but it is foremost valuable
for financial managers. It highlighted the fact that tax policy makers
analyze the possibilities to reduce tax distortions. This is particularly
true for tax distortions, like the unequal tax treatment of debt and equity,
which was pinpointed as one of the issues weakening the financial position
of companies and leading to the financial crisis. Tax distortions, however,
contributed to the understanding of modern financial management and
abolishing them will therefore disrupt the framework against which the
financial decisions are taken. Companies and in particular multinational
enterprises, may therefore expect to be required to adjust their tax-
motivated strategies. This does not mean that tax planning will no longer

be possible; it means that tax planning opportunities will be altered.
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