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1. Introduction

Intellectual property (IP) and intangibles are of increasing importance for multinational
enterprises (MNESs). The value of patents, trademarks, copyrights, and other intangible assets
as a percentage of total market value for the largest US companies is estimated to have
increased from 16.8% in 1975 to almost 80% in 2005 (Parr, 2013, citing Ocean Tomo). As a
result, the adequate pricing of IP in transactions between the affiliates of multinationals has
become a pressing issue for corporate management and even more so for tax authorities. It is a
characteristic feature of IP that the application of the standard methods for the determination
of arm’s length transfer prices — the comparable uncontrolled-price method, the cost-plus

method, and the resale-minus method — is, in most cases, arbitrary.

Companies, particularly those affiliated with the digital economy, take advantage of this
situation. They are incentivized to shift profits to low-tax jurisdictions, thus, reducing tax
payments (Commission Expert Group on Taxation of the Digital Economy, 2014). As a result,
the connection between taxation and real economic activity threatens to get more and more
lost. The OECD responded in 2013 by launching its action plan against base erosion and
profit shifting (BEPS). The initiative seeks to better align taxation and transfer pricing
outcomes with value creation, although the difficulty of determining the jurisdiction in which

value is created in the digital economy is frankly acknowledged (OECD, 2013, p. 10).

Profit shifting is, by nature, difficult to measure. There is, however, evidence that IP plays a
key role. According to estimates from Grubert (2003), income derived from R&D-based
intangibles accounts for about half of the income shifted from high-tax to low-tax countries.
(Heckemeyer and Overesch (2013) even attribute as much as 72% of profit shifting to the
pricing of IP in intra-firm transactions and to the strategic location of ownership rights.)

This paper is motivated by the presumption that the empirical findings are indications of a
fundamental design flaw in the governing tax law. The design flaw is in not treating rival and
non-rival production factors as separate sources of income, and it has two dimensions. One is
that the returns to the rival input equity and the non-rival input know-how are jointly taxed
and, hence, not separated. The other is the misconception that business profits can be
separated from royalties paid to legally independent but economically affiliated companies.
There is, however, no economic basis for separating the latter two types of income. According

to Dunning (1979), the desire to exploit know-how is the primary motive for establishing an



MNE. If this is correct, profit earned abroad and royalties received from abroad are both

inseparable returns on the same investment; the governing tax law, however, ignores this.

In this paper a number of proposals for reforming the international taxation of MNEs are
discussed and compared. An own one is presented which is special in that it places the
taxation of know-how in the center. The most prominent proposals discussed in the literature

are claimed to suffer from not doing so.

The proposal having received the most attention of late is the Destination-Based Cash Flow
Tax (DBCFT) promoted by Auerbach and Devereux (2015). The clear advantage of this tax is
that it secures allocational efficiency through a clever idea of effectively taxing lump-sum
income. This advantage does not, however, come without a price. As | shall argue, the tax is
vulnerable to tax competition, and it can be criticized for its lack of inter-country equity.

The European Commission (2011, 2015) promotes the introduction of unitary taxation and
formulary apportionment (FA) in the European Union. The proposal — known as the Common
Consolidated Corporate Tax Base (CCCTB) — stands out due to two positive features. One is
inter-country equity in the division of the common tax base; the other is the effect it has on
tax planning. The CCCTB removes the incentive for MNEs to engage in aggressive tax
planning. Profits earned by a company’s affiliates are consolidated before being taxed so that
tax payments cannot be manipulated by pure profit shifting. | shall argue, however, that there
are two equally clear disadvantages. One is a lack of incentive compatibility in information
exchange between the participating countries, i.e., the tax authority of the country in which
R&D is pursued has an incentive to tolerate misreporting by its resident MNEs. The other
disadvantage is the vulnerability to tax competition. According to the Commission’s proposal,
the share of the common tax base apportioned to a participating country depends on local
activity measured by costs and sales. Income division based on cost, however, incentivizes
MNEs to relocate R&D in low-tax jurisdictions. Accordingly, high-tax countries with strong

R&D activities have reason to reject such a policy regime.

The distortionary effect of unitary taxation on the location of production could easily be
avoided by discarding costs in the weighting scheme used to apportion the common tax base.
The resulting formula would then be sales-based as has, in fact, been suggested by Avi-Yonah
(1993). 1 shall argue that the second disadvantage of unitary taxation, the lack of incentive
compatibility in information exchange, cannot, however, be overcome by just resorting to a

sales-based formula.



Adhering to the governing tax law and limiting potential reforms to specific regulations, has
also been considered. An example is Fuest et al. (2013) who propose the extension of source
taxation and the imposition of creditable withholding taxes on interest and royalty. Another
example is Desai and Dharmapala (2011) who recommend switching from the current two-
book reporting system to a one-book system. MNEs should be required to report transfer
prices which are consistent with those used internally. | shall argue that neither proposal is
really convincing. The imposition of a withholding tax with limited crediting is unable to
guarantee inter-country equity, while a one-book system sets incentives for costly
centralization. Neither inter-country equity nor resilience against tax competition is

guaranteed, as much depends on the parameter constellations.

This is the background against which the present paper makes a case for Regulated Profit
Splitting (RPS). The term stands for an internationally agreed and regulated split of the profit
earned with imported IP. MNEs are assumed to consider the splitting ratio to be exogenous.
The exogeneity makes a difference to Boos (2003, p. 204) who discusses division rules based
on hypothetical negotiations between independent parties. RPS is modeled after the
Goldscheider 25% Rule. In fact, Goldscheider has proposed that 25% of the expected profit
earned from products that incorporate certain IP be allocated to the licenser (Goldscheider,
Jarosz, and Mulhern, 2005). A similar proposal has been made by Knoppe (1972). This paper
does not propose a particular split. However, 50% is an appealing benchmark of equity
considerations for the following reason. Taxable profit is only generated in the licensee’s
country when this country cooperates with the licenser’s country. In this cooperation, the
former provides earnings opportunities, while the latter provides know-how, which is a non-
rival production input. As the marginal cost of provision is zero in both cases, an equal split of

the tax base appears to be just and fair.

It seems that RPS has never received any thorough analysis in the theoretical literature, thus
far. This is astonishing as RPS has merits in all of the mentioned policy dimensions. Incentive
compatibility in information exchange is not an issue of concern under RPS. And by
appropriate choice of the profit-splitting parameter, inter-country equity as well as resilience

against tax competition can be secured.

The paper is structured as follows: Section 2 briefly summarizes the related literature. Section
3 establishes the model of an MNE and specifies the policy objectives. Section 4 investigates
residence taxation in general and the DBCFT in particular. Section 5 analyzes unitary taxation

and formulary apportionment. Section 6 identifies the deficiencies of the governing tax law



with two sets of books. Section 7 examines the implications of switching to a one-book
reporting system. Section 8 analyzes RPS. Section 9 adds some thoughts on implementation,

and, finally, section 10 summarizes.

2. Related literature

There is a growing body of literature trying to estimate the extent of base erosion and profit
shifting in corporate taxation. The estimates are subject to large uncertainty and have to be
interpreted with great caution. Surveying the literature, Riedel (2014) estimates that MNEs
transfer 5% to 30% of their earned income from high-tax to low-tax jurisdictions. For
additional recent surveys see Dharmapala (2014) and the European Commission (2015). By
its very nature, profit shifting is difficult to measure. There is not just one channel. Profit is
not only shifted via strategic mispricing of intra-firm trade but also via corporate
restructuring, the unbundling and migration of ownership rights, and the use of intra-firm
debt. Synthesizing the evidence from 25 studies Heckemeyer et al. (2013) conclude that
transfer pricing and licensing are the dominant profit-shifting channels. The recent literature
therefore focuses increasingly on tax planning with IP (Grubert, 2003; Multti et al., 2009;
Dischinger et al., 2011; Karkinsky et al., 2012; Griffith, Miller, and O’Conell, 2014; Evers et
al., 2014; Beer et al., 2015; Evers et al., 2015; Brdautigam et al., 2015; Alstadsaeter et al.,
2015; Dudar et al., 2015).

The effect of taxation on profit-shifting activity is documented by this kind of research. The
normative question of policy design is not at focus. It is mooted by Fuest and co-authors
(2013). These researchers raise the question of how they would like international corporate
taxation to work, and they discuss the pros and cons of four policy options: (i) enforcing
residence taxation for which they, however, see little chance of being adopted internationally,
(if) extending source taxation, which they deem to be more promising, (iii) reforming
corporate taxation fundamentally by introducing the CCCTB or by switching to a destination-
based cash-flow tax which they consider to be interesting options only for the longer
perspective, and (iv) enforcing stricter reporting and transparency requirements of which they
do not expect much improvement. In the short run, Fuest et al. (2013) recommend extending
source taxation and imposing creditable withholding taxes on interest and royalty payments.

Desai et al. (2011) propose countering base erosion and profit shifting by reforming the

determination of transfer prices. More precisely, they propose switching from a two-book to a



one-book reporting system. A one-book system is appealing in that it sustains global

production efficiency when transfer prices are uncontrolled.

The potential merits of decoupling, i.e., the use of different transfer prices for internal and
external statements, is investigated in a number of papers. An example is Johnson (2006) who
sets up a sequential model in which two related legal entities (profit centers) trade IP. One
firm invests in R&D, thus producing a certain output of IP which is sold to the second firm in
a next step. Johnson shows that decoupling can boost the overall group profit. Johnson’s
sequential setting is picked up by Hiemann and Reichelstein (2012). These authors confirm
the merits of decoupling. It allows MNEs to make better investments and to also earn higher
after-tax profits. The effects of decoupling are also analyzed by Nielsen (2014). He presents a
model with an MNE delegating its quantity-setting power to a subsidiary which is engaged in
Cournot-Nash competition with an uncontrolled second supplier. In this framework, he works
out the trade-offs that a ban on decoupling — as well as other constraints on the choice of
transfer prices — has for corporate behavior. However, his analysis does not result in a clear

assessment.

Starting with McLure (1980), a sizable literature has developed around the idea of
consolidating tax bases and applying FA. The European Commission (2011) has taken up this
idea and proposed an optional CCCTB for Europe. In the relaunched version of 2015, the
Commission advances the view that all MNEs with global revenues exceeding a certain
threshold should be taxed on the basis of a compulsory CCCTB. For a discussion of CCCTB
see Devereux (2004), Fuest (2008), and Altshuler et al. (2010). Avi-Yonah (1993) suggests
using sales as the sole factor of FA. Avi-Yonah et al. (2009) and Luckhaupt et al. (2012)
recommend an apportionment method that combines a fixed standard profit margin with a

sales-based apportionment of residual profit.

FA can be interpreted as the attempt to equitably divide an MNE’s profit between its
affiliates. There are proposals in the literature which share this objective but draw different
conclusions. Gonnet et al. (2007) and VVogele et al. (2008) apply game-theoretic concepts, and
they propose the use of Shapley’s value. As is shown in the next section, the Shapley theory
supports dividing the profit earned from licensed know-how between the licenser and

licensee.

The most revolutionary reform proposal thus far is made by Auerbach and Devereux (2015).
These authors promote a switch from the traditional system of capital income taxation to a



destination-based cash flow tax (DBCFT). The proposal is targeted at allocational efficiency.
See also Auerbach et al. (2017).

3. Know-how, intellectual property, and the model of a multinational enterprise

Know-how, K, is assumed to be the single variable input of production. It is the result of
R&D. The country in which know-how is developed is called the home country, and the
country only sharing the use of know-how is called the host country. In what follows no
differentiation is made between R&D and (the development of) know-how. Differentiation,
however, is made between know-how and intellectual property for two reasons. The first one
is to account for the difficulty to exclude third parties from using know-how without paying
for it. R&D activities produce local spillover effects, E(K), on which property rights cannot
be acquired. Still, spillovers effectively increase the home country’s tax base. The second
reason for differentiating between know-how and intellectual property is to enable the study
of unbundled ownership rights. Contracted research often has the effect that the country in
which patents are held is not the same country in which R&D is undertaken. Let C(K) capture

the cost of R&D, which is assumed to be increasing and weakly convex: ¢’ > 0, C” = 0.

The focus is on an MNE earning profit at home and abroad. F = F(K) and f = f(K) are the
(expected) profit contributions to be earned at home and abroad, respectively. The derivatives,
F',f', and E’, are positive and decreasing in K. The analysis does not rely on explicitly
differentiating between expected and realized profits. Such differentiation could be made
explicit by setting F(K) = p(K)®(K), f(K) = p(K)@(K), with @, ¢ denoting realized profit
contributions and p(K) denoting the probability of successful R&D. One would think that
p(K) increases in K while the realized profit contributions need not do so. A plausible

example for constancy would be the one in which innovation is of the zero-one type.

At the country level, MNE is represented by divisions. Since know-how is developed in the
home country, the division associated with F is called the developing division. The division
located in the host country and associated with fis called the sharing division, as the host
country is sharing the use of developed know-how. R;(K) is the royalty which the sharing
division has to pay internally. Profit is taxed at rate t in the host country and at rate T in the
home country. In what follows, the focus is on the scenario characterized by T > t. This is so
for the following two reasons: Countries with strong R&D activity tend to be high-tax
countries (Dudar et al., 2015); and, tax competition for R&D is non-trivial when home is a



high-tax country. Let the host country’s tax base be denoted by b and the home country’s tax

base by B. Profits after tax are
n(K) = f(K) — R;(K) — th(K) and I1(K) = F(K) — C(K) + R;(K) — TB(K). (1)

The MNE is assumed to maximize rr + I1. The definitions in eq. (1) capture the main features
of international corporate taxation. Corporate income is taxed at source and exempted from
taxation in the parent’s country of residence. If the latter country should apply a system of
crediting, special provisions typically allow the MNE to postpone the taxation of repatriated
profits. In a simple model, the difference to effective exemption can be ignored.

3.1 Policy objectives

This paper studies the advantages and disadvantages of various proposals that have been made
to reform the international order of corporate income taxation. From a welfare theoretic point
of view, global efficiency should certainly be the ultimate standard of evaluation. One has to
bear in mind, however, that potential reforms have to be negotiated by governments that rank
national interest higher than global efficiency. A specific reform proposal is, therefore,
feasible only when the national interest of all participating countries is respected.

The precise meaning of national interest will be detailed in subsequent sections. Three
specific manifestations will be considered. The first one is called inter-country equity. It
requires taxable income, f + F + E — C, to be fairly divided between home and host; for
details see subsection 3.2. The second manifestation relates to the home country. A country
hosting R&D activities will take care not to lose them to foreign countries. This is best
rationalized by assuming that both, F — C and E, are positive and potentially large as seems to
be a characteristic feature of the digital economy. The home country may therefore be
expected to oppose any international tax reform that threatens its ability to host R&D. Such
threats exist if the hosting of R&D is responsive to low tax rates. As the choice of tax rates
would hardly be part of an international tax agreement, the hosting of R&D is best sheltered
against tax competition by a regime in which high tax rates are conducive for hosting. In other
words, the hosting of R&D should be resilient against a foreign low-tax policy. Let us call this
desideratum resilience against tax competition. The third manifestation of the national interest
relates to the host country. If its tax base, b, is made dependent on information collected in

home, host has to rely on truthful reporting; tax auditing in home by host will not be an



option. Truthful reporting is threatened if home’s government and the MNE have concurrent
interests in transmitting the information needed for tax assessment; rather, they should have
opposing interests. Let us call this desideratum incentive compatibility in information

exchange.

As mentioned, global efficiency should be the ultimate objective for evaluating tax regimes.
The following analysis follows this objective by focusing on global production efficiency.
Two specific manifestations are differentiated. The quantity K;* is called (globally) internally
(production) efficient if the sum of marginal profit contributions equals marginal cost:
F’+ f’ = C'. This is Samuelson’s rule. Internal efficiency refers to the inside of the MNE. By
contrast, external efficiency includes non-patentable spillover effects generated by R&D. The
quantity K, is called (globally) externally efficient if F’ + f’ + E' = C'. Another possible
reason for differentiating between internal and external efficiency could be market power
caused by the monopolization of IP. In this paper, the differentiation is, however, justified
referring to non-patentable spillover effects. The reason is that these are more strongly
connected with the home country. It is only plausible to assume that external benefits, E (K),
are primarily local in the sense that they accrue to the country in which R&D is pursued. By
contrast, the inefficiency of monopolization tends to spread over all countries in which the
MNE is active.

3.2 Inter-country equity

The issue of inter-country (tax) equity is raised when countries have to cooperate for
generating taxable income. In the present model, home provides know-how and host provides
market opportunities. As the use of know-how is non-rival, both provisions are without cost
and, in this sense, comparable. Such a constellation raises the question of an equitable
division of the taxable income earned by the MNE’s operations in the host country. Host’s tax
base b should be larger than zero, since the country provides the opportunity to extend the
MNE’s operations. On the other hand, b should be less than f(K), because the know-how
comes from outside. An equal split with b = f/2 is a natural benchmark of inter-country
equity. Applying the Shapley value of cooperative game theory strengthens this suggestion.
However, reasoning in the manner of Shapley also provides an argument against an equal

split, as is shown next.
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A cooperative game consists of a set of players and a characteristic function specifying for
each subset of players the value v these players are able to create by concerted action. In the
present context, the countries take the role of the players and taxable income takes the role of
value. On a stand-alone basis, the value created by home is v(home) = F(K) + E(K) —
C(K) = max[F(K) + E(K) — C(K)] and the value of host is v(host) = 0. If the countries
cooperate, their joint value is wv(home, host) = F(K;) + E(K;) — C(K;) + f(K;) =
max[F + E — C + f]. The structure of the game is reminiscent of the one discussed by
Shapley (1967) under the heading “the landlord and the peasants”. Just as a peasant can only
create value from farming when he cooperates with the landlord, the host country can only
create value from using licensed know-how when cooperating with the country wherein said
know-how has been developed. Shapley’s proposal is to divide the value of the grand
coalition among the players according to the average marginal value each player contributes
when joining the grand coalition in a random order. When applied to host, this implies the
following: with a probability of one half, host joins the grand coalition before home does; the
marginal contribution is zero in this case. With an equal probability of one half, host joins the
grand coalition after home and its marginal contribution is v(home, host) — v(home).

Following Shapley, taxable income allocated to host should, therefore, be

b = Z[(F(K) + E(KD) — C(KD) + F(K)) — (F(K) + E(K) — C(K))]

=2k +5 (ke = B (F" + E™-C)| < SF(KD. )

If the second-order term in eq. (2) can be ignored, the Shapley value provides support for the
equal-split solution. The taxable income generated in host is shared with home while the
taxable income generated in home is not shared. This results because home generates taxable

income even when not cooperating.

In general, the second-order term in eqg. (2) cannot, however, be ignored. It can only be

ignored if K is close to K or if F" + E"-C"is close to zero. The former case results when host
has relatively small weight in the MNE’s global operations. The other case is obtained when
home’s value function is close to being linear. The second-order term can be interpreted as an
external effect exerted on home’s taxable income when the MNE increases its R&D activity
in order to match extended operations abroad. The Shapley value suggests the need to
compensate for the suffered externality. In practice, however, it will be difficult to quantify
the externality. This is why the following proposition emphasizes the upper bound of host’s
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tax base. (This and further results are stated in the form of propositions with no particular
claim to originality. I only use the form of propositions to make the discussion of reform

options more transparent.)

Proposition 1: Inter-country equity requires dividing the taxable income, f, generated by the
MNE’s operations in the host country. The Shapley value suggests that host’s tax base b is

positive but not larger than f/2.

The idea of using Shapley’s value for determining the transfer price of IP goes back to Gonnet
et al. (2007) and Vogele et al. (2008). These authors do not, however, derive specific
implications although some noteworthy ones exist. A first is that Proposition 1 can be easily
extended to include multiple host countries. A second one applies when each of n countries
provides a non-rival input which is needed to produce the output f in just one host country. In
such a scenario, the Shapley approach suggests that the host country’s tax base b,, should be
positive but not larger than f/(n + 1). This is because value is created in host only if when
this country is the last to join the grand coalition, and the probability of this taking place
equals 1/(n + 1). With regard to the discussion of formula apportionment in Section 5, it is
noteworthy to mention that the stated boundaries of b,, are totally independent of the costs
incurred by developing the various non-rival inputs. Let us speak of an equitable division of
taxable income whenever 0 < b,, < f is secured and let us differentiate this notion from the

stronger one suggested by the Shapley value.

4. Residence taxation

Residence taxation can be modeled by setting B = f(K) + F(K) — C(K), b = 0. In such a
regime, all income generated by an MNE is taxed in home as are spillover effect, E(K).
Residence taxation has certain advantages. An obvious one is that an MNE’s maximization of
profit, # + I = f(K) + F(K) — C(K) — TB, sustains internal efficiency. As pure profit is
effortless income, residence taxation can even be expected to enhance individual equity. The
caveat is an empirical one. The production of know-how is not uniformly distributed

throughout the world. On the contrary, spillovers bring about regional concentrations of
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innovation. The digital economy stands out as a prominent example. Regional concentration
fosters growth and is therefore beneficial for the whole world. For the same reason, residence
taxation can hardly be reconciled with inter-country equity. Host countries would have to

forego their fair share of the taxable income earned in their own economies.

One might think that the DBCFT is a tax better accorded to inter-country equity. After all,
sales are taxed — by definition — on a destination basis. The suggested conclusion that host
collects positive revenue from taxing f is, however, misleading. Two arguments make this
clear. First, the DBCFT is effectively a tax on economic rent which explains its beneficial
effects for efficiency (Auerbach and Devereux, 2015). As f depends on the choice of K, it is
not rent income, and, therefore, home’s effective tax base cannot equal f. Secondly, the
misleading conclusion is nothing but a fallacy of partial analysis. A full equilibrium analysis
would make it clear that each country has to respect a balanced trade constraint. Hence, home
has to pay with exports when importing f. The DBCFT however requires subsidizing labor
costs, in general, and the labor costs entering exports, in particular. As a result, home does not
collect any revenue from taxing profit accruing to foreign residents. It only collects revenue

from taxing the lump-sum income of its own residents.

Let us mention in passing that residence taxation would satisfy incentive compatibility in
information exchange if implemented as a DBCFT. It would, however, fail to be resilient
against tax competition. An innovator clearly prefers a low profit-tax rate when choosing
residence for planned R&D.

Proposition 2: Like residence taxation, the DBCFT sustains internal efficiency. However,

inter-country equity and resilience against tax competition are not secured

5. Unitary taxation with formulary apportionment

The European Commission (2011, 2015) promotes the introduction of a Common
Consolidated Corporate Tax Base (CCCTB) as a prerequisite for the unitary taxation of large
MNEs. In the simple model of the present paper, the consolidated base equals the sum of
profit contributions: B¢ = f(K) + F(K) — C(K). This base has to be divided between home

and host so that each jurisdiction can apply its own tax rate to its apportioned share. Let A
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denote host’s share. The tax base of home and host are then B = (1 — 1)B¢ and b = AB¢,

respectively. The focus is on two prominent forms of formulary apportionment (FA).

One is the so-called Massachusetts formula favored by the Commission. Under this formula,
local activity is measured by labor, capital (assets), and sales; all three factors enter the
formula with equal weight. As the present model does not differentiate between labor and
capital or between sales and profit contributions, it is suggestive to illustrate the
Massachusetts formula by assigning a weight of 2/3 to costs and a weight of 1/3 to profit

contributions:

The other prominent formula is called sales-based and has first been proposed by Avi-Yonah

(1993). It uses sales as the sole factor and can be modeled by setting

F
AzASEf-]:_F'l_Aszf-k_F' (4)

Unitary taxation has the appealing feature that no tax advantage is derived from shifting profit
to a low-tax country. Provided A remains constant, the MNE’s tax bill does not change.
Unitary taxation is also appealing with regard to inter-country equity. If the Massachusetts

formula is applied, the consolidated tax base will be equitably divided, in line with Shapley,

as follows from 0 < b = Ay B¢ = gf —éf’;—pc < f/2. If sales-based FA is applied, inter-

country equity is secured in the weak sense: 0 < b = AgB = f —ff?c < f. The Shapley

condition, b < f/2, only holds if the (expected) investment rate of return, p = (f + F —

C)/C does not exceed one hundred percent.

As has been widely discussed in the literature, FA suffers from setting a distortionary
incentive for the international allocation of production factors (inter alia, McLure, 1980;
Eggert et al., 2003; Wellisch, 2004; Pethig et al., 2007; Eichner et al., 2008; Gresik, 2010).
Two kinds of distortions have to be considered. The first one results when the splitting
parameter fails to be constant. This can be easily seen when studying the MNE’s optimal
choice of R&D. The first-order condition is

A-Dlf +F = C1=—(T -t) =B, 5)
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with 7= At + (1 —A)T denoting the weighted average tax rate. Obviously, internal
efficiency only holds if 4 is constant in K. In the present model, such constancy holds when
the elasticities of f and F are equal. If A is not constant in K, little can be said about the
efficiency effect of unitary taxation; rather, it is dependent on the sign of the right-hand side
of eqg. (5). The second kind of distortion results when the splitting parameter associated with
home is cost dependent. In this case, MNEs are incentivized to react less by some marginal
shifting of R&D. Rather, they choose to relocate complete R&D activities. For the
Massachusetts formula the incentive to relocate can be measured by the resulting decrease, A,

in the MNE’s aggregate tax payment. Subtracting the tax to be paid when relocating from the
tax to be paid when not relocating, yields A= E(T —t)(f + F — C). Obviously, the incentive

increases with the tax gap and the MNE’s aggregate profit. The big advantage of the sales-
based formula is that it does not establish an incentive for relocating R&D activities. Hence,
sales-based FA is resilient against tax competition for R&D, while the Massachusetts Formula

is not.?

An additional critical feature plaguing unitary taxation is that countries would have to rely on
truthful information exchange which cannot be taken for granted. The problem is easily
shown for the scenario characterized by some constant A > 0. Let y be a parameter measuring
the accuracy of reported costs. y = 1 stands for truthful reporting and y # 1 for misreporting.

Since
n+Il=f+F—C— 1B°(y), B(y)=(f+F —yC) (6)

increases in y, the MNE has an obvious incentive to over-report costs and to choose y > 1.
The government of home will tolerate some marginal over-reporting if t > 0 and if its

objective function equals the sum of own tax revenue and the MNE’s net profit. More
precisely, one obtains j—y[(l —ANDTB°(y) + m+1I] =tAC >0 at y =1, assuming that

K = K(y) solves the first-order condition associated with the maximization of (6). Obviously,
unitary taxation gives home an incentive to pursue a beggar-thy-neighbor policy by tolerating
misreporting of its resident MNEs. Thus, unitary taxation cannot guarantee incentive

compatibility in information exchange. Let us summarize the main findings.

%In its most recent statements, the European Commission proposed combining the Massachusetts formula with a
super-deduction for R&D costs (http://europa.eu/rapid/press-release IP-16-3471_en.htm). A harmonized super-
deduction granted for costs will certainly increase the incentive to invest in R&D in each of the participating
countries. It will not, however, remove the incentive to locate R&D in low-tax countries.



15

Proposition 3: Unitary taxation eliminates the incentive for profit shifting. The effect on
allocational efficiency is case dependent. The big problem of unitary taxation is that it does
not guarantee incentive compatibility in information exchange. Aside from that, the
Massachusetts formula secures inter-country equity in the manner of Shapley, while the sales-
based FA does so only if the (expected) investment rate of return does not exceed one
hundred percent. Vice versa, sales-based FA secures resilience against tax competition for

R&D, while the Massachusetts formula does not.

6. The governing tax law

The governing tax law recognizes royalties paid by the licensee to the licenser of IP. It even
accepts decoupling which means that the payment used internally for financial statements
may differ from the payment used externally for tax reporting (“two books™). If R;(K)denotes
the royalty which the sharing division has to pay internally, let R, (K)denote the one used for

tax reporting.

6.1 The case of bundled ownership rights

Let us speak of bundled ownership rights if the developing division is the licenser of IP. In

this case, the MNE will maximize aggregate profit,
n+l=(f+F—-C)—t[f —-R,]—T[F+R,—C], (7)

in K and R, € [R,,R.], where R,,R, denote the bounds of transfer prices fixed by tax
authorities. The internal transfer price, R;(K), cancels out when adding up profit

contributions; it is not relevant for tax planning.

Assuming T > t, aggregate profit decreases in the reported transfer price. It therefore pays for
the MNE to set R, as low as possible. This is done without any drawbacks, as external
transfer prices have no managerial function. The only negative effect is imposed on the tax
revenue of home. This will give its tax authority reason to negotiate over the choice of
specific prices. In practice, its position is, however, weak because information about the
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productivity of know-how is typically not available. The informational asymmetry gives the
MNE’s headquarter a lot of leeway in setting R,.. For the sake of simplicity, let us assume that
negative choices for R, are ruled out; negative transfer prices would certainly be challenged
by the tax authority of home. Hence, let us set R, = 0. The MNE’s optimal choice then is
R, = 0, and the taxes paid to home and host are G = T[F — C] and g = tf, respectively. It is

as if the returns to IP were taxed at source. This has positive and negative implications.

An advantage is that taxes paid do not rely on information collected in a foreign jurisdiction.
Incentive compatibility in information exchange, therefore, is given. There are even positive

efficiency effects. Maximizing eq. (7) with R, = 0 yields
A-DIf +F -Cl=—T-0f" (8)

The last term on the right-hand side of eq. (8) works like a subsidy to R&D. Such a subsidy is
internally inefficient but it may raise external efficiency. The development of know-how
exceeds the internally efficient level when some returns are taxed at a lower rate than the rate
at which costs are deducted. However, external efficiency cannot be guaranteed. As there is
no connection between (T — t)f” and E’, the subsidy may well be too weak or too strong. The

subsidy fails to target external efficiency.

There are, however, drawbacks. Taxing the returns at source cannot be reconciled with inter-
country equity. It is not equitable that home has no share in the tax base generated in host. Of
even greater concern is that the scenario characterized by T > t and bundled ownership rights
is not resilient against tax competition. The tax authority of home has to face the risk that its

resident MNEs react by either unbundling ownership rights or by shifting R&D to host.

Proposition 4: Given that ownership rights are bundled and that T > t, the governing tax law
will have the following effects:
(i) Profit contributions are effectively taxed at source which is not compatible with
inter-country equity.
(if) The tax gap works like an efficiency enhancing untargeted subsidy to R&D.
(iii) Informational incentive compatibility is secured but resilience against tax

competition is not.
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6.2 Unbundling with exit taxation

It is a widespread practice of MNEs to locate R&D in a high-tax country and to then shift the
ownership rights and received royalty payments to a low-tax country (Mutti et al., 2009).
Such a strategy of unbundling is appealing, as it promises the MNE a “double dip” tax
deduction. Not only are the costs of R&D tax deductible in the home country, the royalties
which home has to pay to host for the right of exploiting the know-how are equally deductible
from home’s tax base. Countries hosting R&D are incentivized to react by levying an exit tax
on the international migration of IP. For a discussion see Russo (2007, 180-182) or Endres et
al. (2015, §16.04).

To analyze unbundling, the focus is on the following extreme scenario. Ownership rights are
successfully shifted to host, an exit tax, X, is levied by home and one hundred percent of the
profit contribution earned by the developing division is taxed by host. The latter is achieved
when the tax authority of home recognizes royalties in the amount of R, = F — C paid by the
developing division to the sharing division and when the former acts as a licensee and the
latter as a licenser. As T > t holds by assumption, it pays for the MNE to set R, as high as
possible. The MNE would even set R, above F — C if home allowed the MNE to offset the
resulting loss against other income taxed by home. As there is no uncertainty in the model,
home’s tax authority can, however, be expected to reject this possibility and to enforce the no-
loss constraint, R, < F — C = R,. Note that the possibility of a cross-border loss offset does
not change the picture.® If host allows offsetting, the loss is offset against royalty revenue so

that the sum of F — C — R, and R, is constant in R,.

This is clearly an extreme scenario. If home demands a fairer share in the MNE’s tax base, the
governing tax law suggests levying a withholding tax, w, on royalty payments. Assuming w
to be creditable, home collects tax revenue in the amount of G = w(F — C) + X while host
collects g = tf + (t —w)(F — C). A creditable withholding tax redistributes tax revenue
between host and home. However, as crediting will be limited in practice, w < t, inter-

country equity is out of reach.

A creditable withholding tax does not affect the MNE’s optimization. Assuming unbundling

and R, = F — C, aggregate profit after tax is

T+0=1-0[f+F-C]-X. 9)

®Cross-border loss compensation for MNESs has become a major policy issue in Europe. For a discussion of the
implications for tax compensation see Haufler and Mardan (2014).
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In its archetypical form, the exit tax X equals the tax T[F — C] that would have to be paid in
home if IP were not migrated. Whenever t is positive, such X exceeds the benefit from
unbundling, A= (T — t)(F — C), and migration does not pay. In other words, when migration
is observed, X < A must hold. The exit tax is ineffective in this case which may have two
causes, one being informational asymmetry. The return to know-how lags behind costs
incurred; therefore, expected profit can hardly serve as the base for a realistic exit tax. A
realistic exit tax aims at withholding the tax advantage enjoyed by deducting the cost of R&D,
which can be modeled by setting X = xTC. When expected sales are high and incurred costs
are low, X < A results. The other potential cause for an ineffective exit tax is deliberate
policy. As will be argued in the next subsection, home’s tax authority may tolerate
unbundling with the intention of preventing MNEs from moving R&D to a low-tax host

country. Maximizing eg. (9) yields
A-0[f +F -C'1=X". (10)

When X’ is positive, exit taxation has the effect of a tax on R&D. Note that X’ > 0 holds for
X =xTC.

Proposition 5: If an MNE chooses unbundling, the following holds:
(i) Exit taxation is ineffective, X < A= (T — t)(F — C).
(if) If exit taxation is targeted at withholding the tax advantage enjoyed by deducting
the cost of R&D, it reduces internal efficiency.
(iii) Inter-country equity is not secured, not even by a withholding tax with limited

crediting.

6.3 Policy options under the governing tax law

When the MNE chooses to unbundle, home suffers a loss of tax revenue. This holds even if a
withholding tax with limited crediting is levied. The revenue collected from unbundling, is

lower than the revenue collected from bundling:
Gunbuna = WIF —Cl+X < (wW+T —t)[F — C]

= (T = (t = w)[F = C1 < T[F = C] = Gpuna (11)



19

The worst-case, however, is one in which the MNE chooses to move R&D to a low-tax
country. In the present model, this is less so due to losses in tax revenue but, rather, because
of losses in spillover effects, E; the latter are assumed to be sizable. By contrast, losses in tax
revenue need not be that large. Assuming that the MNE only optimizes transfer prices and
respects the no-loss constraint, locating R&D in host implies R, = F, G = wF, and g =
t[f — C] + (t —w)F. The tax revenue from relocating, wF, may well exceed the revenue
collected, T[F — C], if R&D remains located in home and if ownership rights remain bundled.

The result of the comparison depends on the chosen functions and parameters.

If spillover effects are sizable, the tax authority of home will treat relocating of R&D as a
worst case. The taxes the MNE would have to pay in case of relocating are MNE’s outside
option subjecting home’s tax policy to a participation constraint:

g+aG< t[f +F-C]= (9 + Gretoc (12)

This reasoning suggests that negotiations of international tax law should be directed towards
relaxing constraint (12). Note that this policy objective is in the interest of all countries. No
country can gain from a tax regime that provides a locational advantage to the country
choosing the lowest tax rate. Tax competition would end up in a kind of Bertrand equilibrium

with zero tax rates.

If relaxing the participation constraint (12) were an accepted policy objective, this would have
some far-reaching implications. The first one being that relying on withholding taxes would
not help. They cancel out in eq. (12). Secondly, enforcing bundling is not a feasible policy.
Because of (g + G)puna =tf +T[F —C] > t[f + F—C], it would conflict with the
participation constraint (12). It comes even worse: Allowing unbundling is a feasible policy
only if the migration of IP is not taxed. This follows from the comparison of aggregate tax

payments:
(g + G)unbund = t[f +F— C] + X

S t[f+F-Cl=(g+ Greoc & X=<0. (13)

Proposition 6: If hosting of R&D is to be resilient against tax competition, the governing tax

law has no other choice but to allow unbundling and to waive exit taxation.
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7. One-book system

Desai and Dharmapala (2011) recommend an international tax regime which requires transfer
prices reported by MNEs to tax authorities to be consistent with the transfer prices used
internally. The authors call such a transfer-pricing norm the performance related principle.

The proposal’s essence is presumably better reflected when speaking of a one-book system.

The appeal of the one-book system derives from the fact that it sustains internal efficiency
when MNEs decentralize management. There must be a perfect internal market in which the
sharing division demands the know-how which the developing division supplies at a price
P = R; = R, which both divisions take as given. In equilibrium, the traded know-how is paid

its marginal product at the internally efficient level, P = f'(K}").

The caveat of the one-book system is that governments cannot enforce decentralized
management. The option to reduce the tax bill gives centralization an advantage which MNEs
will only trade off against the potential managerial costs of centralization. The great
advantage of the two-book system is that it allows MNEs to minimize tax payments and to

decide independently on the extent of decentralization in managerial organization.

In @ model with rival costs of production, Nielsen (2014) shows that the switch from a two-
book system to a one-book system does not remove the ability to manipulate tax payments;
rather, it only moderates it. There are, however, additional drawbacks. The one-book system
cannot guarantee resilience against tax competition nor inter-country equity. Much depends
on the specific choice of parameters. This is easily demonstrated when focusing on the
following scenario: Pricing is linear, R = PK, withholding taxes are not levied, and the
managerial cost of centralization increases quadraticly in the difference between the chosen
transfer price and the marginal product of know-how, Z = z(P — f")?K /2. One may think of
information asymmetries between the MNE’s headquarter and the divisions impeding internal
efficiency. If ownership rights are bundled in home, the MNE maximizes

T+ =1-t)[f—-PK]+Q—T)[F+PK-C|l—2z(P—f)*K/2 (14)

in P yielding P,,, = f' — (T —t)/z. The optimal price is set below the efficientoneas T >t

holds by assumption. If the MNE chooses to relocate R&D, it will maximize

m+1=1-t)[F+PK—Cl+(1-T)[F—-PK]—2z(P - f)?K/2 (15)
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in P yielding B, = f' + (T — t)/z. One can easily verify the following equivalence:
(9 + Opuna = tlf — PouK] + T[F + Py — C]
< t[f + Pre - C] + T[F - Pre] = (g + G)reloc = Zf,K <C. (16)

Hence, it depends on f’, K, and C whether the MNE chooses to relocate or not. Host’s tax

base is
b=f—PuK=f—fK+=(T-0K. (17)

Strict concavity of fimplies 0 < f — f’K < f. EQ. (17) reveals that inter-country equity is
obtained only if the term with z is sufficiently small, i.e., if the value of z is large. This means
that the managerial cost of centralization must be sufficiently high if tax planning is to sustain

an equitable distribution of the tax base.

Proposition 7: A one-book system creates incentives to centralize management. Only if the
managerial cost of centralization is sufficiently large, is inter-country equity obtained.
Resilience against tax competition is not secured.

8. Regulated profit splitting

Following Shapley, an equal split of the income earned with imported know-how suggests
itself as a benchmark of inter-country tax equity. The benchmark draws attention to profit
splitting in a broader sense termed regulated profit splitting (RPS) in this paper. According to
this proposal some fixed share o € (0,1) of the licensee’s profit determined before royalty
payments is allocated to the licenser for purposes of taxation. Boundary values of o are
excluded. The lower bound, ¢ = 0, captures source taxation and the upper bound, o =1,
captures residence taxation. Inter-country equity in the sense of Shapley requires a value of o

not lower than Y2 but lower than 1.

The following three scenarios will be compared: (i) bundling, (ii) unbundling with exit

taxation, and (iii) relocating R&D. The following inequalities can be easily verified:

(g + G)bund = t(l - U)f + T[F + Gf - C]
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< tlf+oF=C]+ T —0)F = (g + G)reoc

= o(f+F)<C op=(F+F-0)/)C<(1-0)/o (18)
G+ Opuna < tlf +o(F = O] +TA - 0)[F = C1+ X = (g + Ounbuna

= T-o(f+F—-C)<X (19)

These inequalities hold simultaneously if o is sufficiently small and if X is sufficiently large.
To give an example, set X = xTC and o subjectto 1 —x <o < 1/(1 + p). Equations (18)
and (19) simultaneously hold in this case. This means that resilience against tax competition
and unbundling can be achieved in a regime with RPS if the splitting parameter and the exit
tax are appropriately chosen. The choice of the exit tax falls into home’s undivided
competence. By contrast, the choice of o requires an international agreement. Two features
should, however, facilitate the search for an agreement. First, inequality (18) is independent of
tax rates. It’s derivation only assumes T > t. Second, negotiations on ¢ should not be too
antagonistic. Although home’s tax revenue increases in o as shown below, home will not be
keen to drive up o, as this tends to conflict with inequality (18). Clearly, a low value of ¢ is in
host’s interest as host’s tax revenue decreases in ¢. For the benchmark of inter-country equity,
o =1/2, eq. (18) requires p < 1. Most investment projects will satisfy this constraint. This is
so as p has to be interpreted as an expected rate of return. The decision to relocate must be

thought to be made ex ante, i.e., before the success of R&D has been materialized.

Assuming bundling, the MNE determines optimal know-how K, by solving the first-order

condition of profit maximization:
A-D[f'+F -C'1=—(T-t)A —-0a)f". (20)
Implicit differentiation reveals that optimal know-how decreases in o for T > t:

d - _ (T-0f'
EKJ = <0 (21)

where D = (1 -T)[F"—=C"]+ (1 —1)f" < 0 and where 7 = (1 — o)t + oT is the weighted
tax rate. For o = 1, eq. (20) implies that F' + f' = C’. Residence taxation sustains internal
efficiency, as all returns to R&D are taxed at the same rate as used for deducting costs. By
contrast, optimal R&D exceeds the internally efficient level, K, > K;, forc <1 and T > t.

As there is no connection between (T —t)(1 —o)f” and (1 — T)E’ the effective subsidizing
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of know-how can, however, be either too weak or too strong in terms of external efficiency.

As mentioned before, g = t(1 — o) f decreases in g and G = T[F + af — C] increases in o:
Sl -0)fl=—f+1-0)f =K, <0, (22)
j—G[F+af—C]=f+[F’+af’—C’]j—oI?J>O. (23)

The bracketed expression on the right-hand side of eq. (22) is negative as can be shown when
rearranging eg. (20):

F'+o6f —C' = —(1—0)Ef’ <0. (24)

Proposition 8: By well-designed exit taxation and an appropriate choice of the splitting
parameter, RPS can be made resilient against tax competition and unbundling. A low value of
o serves the interest of home by securing resilience against tax competition. It even more
serves the interest of host by boosting host’s tax revenue. Inter-country equity is secured, and

optimal R&D exceeds the internally efficient level.

There is a noteworthy, technical connection between RPS and sales-based FA. This
connection can be shown to exist when making the unrealistic assumption that the rate of
return to R&D is constant across projects. A leviathan perspective suggests that international
tax policy should maximize (g + G)pyna SUbject to (g + G)puna < (g + G)reioc- AS €q. (18)
reveals, the solution would be p = (1 — o) /0. It is easily verified that this equality holds if,

and only if, the two tax bases are equal:

_ ! I_pl _ _ ’

* Note that optimal know-how increases in T, ;—TKU = [Flror=c] > 0, while it decreases in t, %KG = % <

0. Income of host, g, is maximized at rate t = — "]:1? > 0 and income of home, F + of — C + E, is maximized
E o

at the rate T equating E’ and (1 — a)%f’ when evaluated at K, = K, (T, t). This is only mentioned without

assuming that governments set income maximizing tax rates. Rather, tax rates are assumed to be exogenously
fixed. If the opposite case were taken seriously, it would suggest MNE-specific tax rates. Such a suggestion is

neither realistic nor reasonable.
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F
Brps = F + O'f -C= m(f +F - C) = Bsales—based Fa- (26)

One could think about combining RPS with crediting.” In such a regime, the right of taxing
profit earned with IP would principally be allocated to the country in which IP is held. The
profit earned with licensed know-how in another country would, however, be split, and the tax
paid by the licensee in his country of residence would be credited against the licenser’s tax
liability. In the scenario in which the licenser is the developing division, the MNE pays taxes
f=(0-o)ftohostand G =T[f + F — C] — g to home. It is obvious that the regime with
crediting is not resilient against tax competition. The MNE could reduce its tax bill by

relocating to the low-tax country.

9. Implementing regulated profit splitting

If RPS is to be a realistic policy option, it has to offer convincing solutions in scenarios which
are not as simple as the one which has been analyzed above. This section is devoted to a
discussion of less simple scenarios. The first one assumes that know-how is developed in
n > 1 home countries and that profit f is generated in just one host country. As mentioned in
section 3.2, the Shapley value suggests a tax base b,, for host which is positive but not larger
than f/(n+ 1). The fact that the number of cooperating countries determines the bound
suggests treating the division only sharing know-how as an entity held jointly by all the
divisions supplying know-how. This is a bit like unitary taxation. It does not, however, go as
far as FA. Only the sharing division’s profit contribution (determined before royalty

payments) is divided. The developing divisions’ profit contributions are not.

This clarifying remark draws attention to questions surrounding the determination of taxable
income. A particular issue is raised when licensed know-how is not the sole source of profit.
To be more specific, let us assume that output, f = f(l), is a natural resource which is
extracted at an increasing cost, c(l). If external know-how, K, helps to reduce the cost,
c(D) = c(,K), of extraction, splitting the full profit, w(K) = max[f (l) — c(l, K)!], does not
seem appropriate. The share of profit attributable to external know-how is 7(K) — 7 (0) and
not more. The remaining share of profit, (0), is attributable to the scarcity of the resource
which is ideally determined by applying arm’s length pricing methods. In practice, the
separation is likely to raise difficulties. In theory, things are, however, clear. The rule should

> This suggestion has been made by Ulrich Schreiber in a private communication.
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be that profit earned with a rival factor like a natural resource, capital or land is allocated to
the country bearing the factor cost and the determination should rely on arm’s length pricing
methods. Only the residual profit which cannot be explained by the use of rival factors can be

reasonably attributed to know-how and, thus, subjected to RPS.

10. Summary and concluding remarks

MNEs are established with the aim of exploiting accumulated know-how (Dunning, 1979).
Know-how is a non-rival factor of production, the importance of which has dramatically gone
up with the rise of the new economy. Its digital materialization is software. The increasing use
of preferential tax provisions for R&D demonstrates that governments have begun to
recognize the strategic importance of know-how for prosperity and growth. Tax competition
for the hosting of R&D activity and ownership rights has intensified as is indicated by the
increasing spread of patent-box regimes (Alstadsaeter et al., 2015; Evers et al., 2015). This

development has symptoms of a race to the bottom with unclear welfare implications.

This is the background against which this paper focuses on the taxation of non-rival factors of
production. It is argued that a viable international order for the taxation of MNEs should, in
addition to enhancing efficiency, meet the following three desiderata: (i) resilience against tax
competition, (ii) inter-country equity, and (iii) incentive compatibility in information
exchange. The governing tax law suffers from insufficient resilience against tax competition.
Resilience is only secured if unbundling is tolerated (Proposition 6). However, allowing
unbundling comes at the cost of inter-country inequity. A withholding tax with limited

crediting does not improve the situation (Proposition 5).

It has been shown that the most prominent proposals for reforming international taxation
would not bring any decisive progress. The Destination-Based Cash Flow Tax (DBCFT) is
not resilient against tax competition, and it fails to convince with respect to inter-country
equity (Proposition 2). Unitary taxation with formulary apportionment has the problem of not
being incentive compatible in information exchange. The Massachusetts formula,
additionally, suffers by lacking resilience against tax competition (Proposition 3). Switching
from the two-book reporting system to a one-book system would produce ambiguous effects.

Only if managerial costs of centralization are sufficiently large, is inter-country equity
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secured. Resilience against tax competition can only be shown to hold in special scenarios

(Proposition 7).

This paper makes a case for regulated profit splitting (RPS). Under such a regime, the profit
earned with licensed know-how is split between the licenser and the licensee for the purpose
of taxation. The assumption is that the splitting ratio is internationally agreed. It is shown that
RPS meets all desiderata. This means that it secures inter-country equity and incentive
compatibility in information exchange. By well-designed exit taxation and an appropriately
chosen splitting parameter, RPS can also be made resilient against tax competition and
unbundling (Proposition 8). One must only assume that there is some bound which the
expected rate of return to R&D does not exceed. It is argued that international negotiations
regarding the choice of the splitting parameter should not be overly antagonistic. An equal

split is a highly suggestive benchmark.

It has to be stressed that this paper pleads for splitting the profit earned with non-rival factors
of production. Any profit earned with a rival factor of production would ideally be determined
by applying arm’s length pricing and not split for the purpose of taxation. The only object of

splitting is residual profit.

One cannot finish such an analysis without stressing its theoretical nature. The results
obtained rely on a whole array of simplifying assumptions, thus, suggesting caution when
making policy recommendations. The following sets of simplifying assumptions deserve to be
stressed more than others. The first one relates to the paper’s model of an MNE. The
production of goods with input choices of capital and labor has not been modeled. The sole
focus has been on the development of know-how. The cost of R&D has been specified in an
ad-hoc fashion as has been the managerial cost of management. The second set of simplifying
assumptions relates to taxation. The cost of R&D is assumed to be tax deductible. In practice,
complete deductibility may not be provided. Typical reasons are incomplete loss offsetting
and tax disadvantaged equity-based remuneration schemes that are used more and more to
incentivize highly skilled employees (Griffith and Miller, 2014). Taxes have been modeled to
only differ internationally with respect to rates. Complications raised by hybrid mismatch
arrangements have been ignored although the OECD’ Action Plan on BEPS (2013)
specifically addresses them. Preferential tax provisions for R&D such as patent boxes and
cost subsidies which are widely granted in practice have not been modeled. For details of the
practice see Evers et al., 2015. Finally, the method by which all the tax regimes have been
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compared in this paper is only partially analytical. Key variables have not been endogenized.

Future research will have to explore the implications of removing all such simplifications.
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