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Abstract

We examine competition for foreign direct investment when governments compete
in tax incentives along with intellectual property rights (IRPs) protection. Higher IPRs
result in a lower probability of the multinational enterprise (MNE) being imitated and thus
higher expected profits and tax revenues, all else equal. We show that, from the perspective
of competing hosts, equilibrium IPRs are too high while taxes are too low. Coordination
between jurisdictions can therefore lower the multinational’s expected payoff, providing
a rationale for why during recent trade negotiations FDI home countries complain about
low IPRs in some locations while not pushing for them to be centrally determined.
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1 Introduction

The decision of where to locate foreign direct investment (FDI) depends on a number of factors
including production costs and taxation. Increasing attention is also being given to the role
of intellectual property rights (IPRs) since multinationals rely heavily on their intangible
assets.1 IPRs also factor into the political conflict over globalization. For example, the U.S.
has recently accused China of ignoring the appropriation of intellectual property of American
multinational enterprises (MNEs) who have invested in China, claiming that imitation by
Chinese firms costs the US over $600 billion annually (USTR, 2019). In particular, there is
widespread recognition that the extent of imitation varies widely across provinces (Massey,
2006). Using data on the court delays in contract enforcement as a proxy for IPRs, Figure
1 illustrates this variation across provinces with darker regions where IPR enforcement is
more lax.2 In addition, Figure 2 shows that taxes differ considerably across jurisdictions as
well.3 As Liu and Martinez-Vazquez (2014) indicates, there is evidence of inter-regional tax
competition for footloose capital among Chinese provinces which can help to explain such
variation.

Concerns over weak IPRs in some regions of China have motivated US demands for Beijing
to mandate higher IPR protection across all provinces. To date, however, China has not done
so. Furthermore, despite such concerns an impetus for retaliatory tariffs by the US against
Chinese goods in 2018, the issue has been sidelined during discussions seeking to resolve the
trade war. This raises the question of why a home country would not seek for tax and IPR
policies so crucial to its MNEs to be set centrally. In this paper, we provide one explanation
based on competition in taxes and IPRs for FDI. Because IPRs reduce the possibility of
imitation, this works to the detriment of local consumers (an increasingly important market
for FDI in China). Local jurisdictions, however, only recognize how this effects their own
consumers. As such, decentralized IPRs are higher in equilibrium than what they would be if
they were instead set by a federal government. Although the cost of IPR enforcement can be
offset somewhat by charging higher taxes, the net result is a transfer of surplus from the host
to the MNE. Such a result can even arise when the federal government sets taxes or IPRs
but leaves the other policy instrument open to competition. Thus, while fiery rhetoric about
theft of intellectual property may make headlines (and catch votes), in many cases it is not
in the MNE’s best interest to actually pursue centralized setting of such policies.

Specifically, we construct a model with two jurisdictions competing for a MNE using IPR
protection enforcement and profit taxes. The two jurisdictions can differ in terms of wages
and the ease of implementing IPR enforcement (the cost of IPRs). The MNE can invest in one
of the two jurisdictions or remain at home and export. If it undertakes FDI, it faces potential
local imitation even as it gains access to reduced production costs. Governments determine
their policy mix to maximize their own welfare which includes tax revenue earned from the
MNE, the cost of IPR enforcement, and the surplus generated by consuming the MNE’s good.
This latter depends on prices and hence on whether or not there is imitation, something that

1See Davies and Markusen (forthcoming) for a recent discussion.
2These can be found at https://data.worldbank.org/indicator/IC.LGL.DURS and are the same data used

by Chen, et al. (2018).
3This figure uses data from the Annual Survey of Industrial Firms (ASIF) conducted by the National Bureau

of Statistics of China. These data contain all industrial firms that are either state-owned or are non-state firms
with annual sales of five million Yuan (about $650,000) or higher.
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also affects taxable profits and thus tax revenues. This linkage highlights the value in con-
sidering taxes and IPRs simultaneously. In particular, because a local government does not
consider the benefit to other consumers if imitation pushes prices down, it overweights the
relative value of tax revenues and sets higher IPR levels than would a federal government that
considers all consumers. Although this can be corrected by joint policy determination, doing
so lowers IPRs and expected pre-tax profits. When competition occurs only in taxes, this
may lead to higher MNE profits, however this is not always the case even when jurisdictions
are identical. Therefore while the MNE and its home government may prefer higher IPRs all
else equal, demanding centralized setting of them may not achieve the desired result. Note
that this preference for competition is not shared by the federal government representing the
jurisdictions, which instead prefers coordination and weaker IPRs. This latter is thus reminis-
cent of developing countries’ opposition to the Trade-Related Aspects of Intellectual Property
Rights (TRIPS) agreement which sets out to achieve minimum standards for protecting and
enforcing nearly all forms of IPRs.

To the best of our knowledge, our model represents the first attempt at combining com-
petition in IPRs with competition in taxes. That said, we contribute to sizable literatures
examining these separately. The theoretical studies on the role of IPR in FDI decisions are
largely embedded in North-South product cycle models pioneered by Grossman and Helpman
(1991a). In these models, FDI serves as a channel through which Northern innovation is
diffused to the South. Although the focus of this strand of literature is to study how IPR
protection affects innovation, growth and welfare, FDI is shown to play a central role. For
instance, in the early work of Grossman and Helpman (1991b), where FDI is absent and imi-
tation serves as the channel of technology diffusion, the authors found that strengthening IPR
in the South in fact lowers the innovation rate in the North. This result, however, is reversed
in a similar variety expansion model studied by Lai (1998) where FDI, rather than imitation,
serves as the diffusion channel of Northern technology. There are two consensus emerging
from the studies in this strand of literature. One finds a positive relationship between IPR
protection and FDI (Lai, 1998; Helpman, 1993; Branstetter and Saggi, 2011; Tanaka and
Iwaisako, 2014)4 and the other finds a negative relationship (Glass and Saggi, 2002; Glass
and Wu, 2007).5 Chen and Puttitanun (2005) investigate the trade-off between imitating
foreign technologies and encouraging domestic innovation in a developing country’s choice of
IPRs.

Similar to the theoretical prediction, the empirical results on the relationship between the
strength of IPR protection and FDI decisions are also inconclusive. The early study by Lee and
Mansfield (1996) found support in a positive correlation between IPR strength and FDI volume
based on the survey data of 100 US multinational firms. This result is further corroborated
in Smith (2001). However, Braga and Fink (1998) found no significant relationship between

4Lai (1998) found that FDI and IPR protection are positively related. In another paper focusing on welfare
analysis of IPR, Helpman (1993) showed that a tighter IPR policy in the South, which may or may not increase
innovation rate in the North, does not necessarily raise the Southern welfare. In this regard, the introduction
of FDI, which responds positively to IPR tightening, has a positive impact on Southern welfare. The study by
Branstetter and Saggi (2011) with endogenous imitation and FDI, a strengthening of IPR is associated with
rising FDI relative to imitation activities and hence results in rising relative wage in the South. Tanaka and
Iwaisako (2014) find a positive relationship between IPR and FDI when a research and development subsidy
is introduced into a quality ladder model.

5These studies find a negative relationship between IPR protection and FDI in a quality ladder model of
innovation.
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these two variables after controlling for industry characteristics. McCalman (2004) argued
that IPR regime may also affect the entry mode of MNEs in terms of FDI versus licensing
agreements, and found evidence that the effect of IPR reforms on FDI may be non-monotonic.
More recent studies rely on disaggregated data at industry or firm level data (see, for example,
Nunnenkamp and Spatz, 2004; Javorcik, 2004; and Branstetter et al., 2006 and 2010). By and
large, these studies find a limited effect of IPRs on the volume of FDI but significant impacts
on its quality, the composition of sectors, and the types of projects.

Our paper is also related to studies investigating how jurisdictions compete for MNEs with
fiscal policies. Examples of fiscal competition among countries for a single firm are numerous
(see, e.g., Black and Hoyt, 1989; Haufler and Wooton, 1999; Haufler and Wooton, 2006;
Davies, 2005; Davies and Ellis, 2007; Fumaglli, 2003; Bjorvatn and Eckel, 2006). Ferrett and
Wooton (2010) consider fiscal competition for two firms in a duopoly framework. Behrens
and Picard (2008) and Ottaviano and Ypersele (2005) investigate tax/subsidy competition to
bid for horizontally differentiated multinationals. More recently, Haufler et al. (2014) studies
the effect of tax policies on entrepreneurs’ choice of riskiness of an innovation project, and
on their mode of commercializing the innovation.6 Other studies, although smaller in volume
have highlighted the importance of focusing on other single or multiple government policies
that can be used to attract MNEs. For instance the interaction of taxes and investments
in public infrastructure (Han et al. (2017) and Dewit et al., 2018), taxes and transport
investments (Hynes et al., 2019), labour standards (Davies and Vadlamannati, 2017) and
environmental standards (Davies and Naughton, 2014). As far as we are aware this paper is
the first attempt to examine both IRPs and taxes in a game theoretic framework.

The paper proceeds as follows. In Section 2, we lay out the basics of the model. Section 3
derives the equilibrium when jurisdictions compete in taxes and IPRs. In Section 4, we turn
our attention to different degrees of joint policy formation. Section 5 concludes.

2 The Model

Consider a setting with a country comprised of two jurisdictions, i = {1, 2}, who are competing
for an investment project by a MNE from another country.7 Each jurisdiction has two policies
at its disposal: a profit tax ti and the probability of the MNE facing competition from a local
imitator, ϕi (gi), which is a decreasing and convex function of IPR expenditures gi.

8 We
assume that imitation in i is not possible if the MNE is not present in that jurisdiction. From
the MNE’s perspective, lower taxes and higher IPRs are both desirable. From a government’s
point of view, while lower taxes are less beneficial all else equal, there is a tradeoff from

6The literature on tax competition is vast. The theoretical studies on tax competition are motivated by
the view that competition for international capital leads to inefficiently low tax rates and public expenditure
levels. This view was formally modelled by Zodrow and Mieszkowski (1986) and Wilson (1986). Following
the theoretical work, empirical studies provide strong evidence for tax competition between countries (e.g.,
Devereux, Lockwood, and Redoano 2008). Recent surveys on tax competition include Zodrow (2010) and
Baskaran and Lopes da Fonseca (2013).

7As discussed in the introduction, our analysis on IPR competition is most naturally applicable to developing
jurisdiction hosts. This will also inform some of our choices regarding wage differentials.

8In addition, as described below, to avoid corner solutions we will assume that ϕ′
i (0) = −∞ and that

ϕi (∞) > 0 so that it is impossible to prevent imitation. We also assume that ϕ (0) = 1, i.e. no IPR
expenditures result in certain imitation.
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higher IPRs. On the one hand, stronger IPRs are attractive because they increase the MNE’s
expected profits, thus increasing tax revenues. Weaker IPRs, however, both cost less and, by
increasing the chance of competition, result in lower expected prices benefitting consumers.9

Note that this lower price would also benefit consumers in the non-host jurisdiction. Exploring
the interplay of these differing motivations, both unilaterally and jointly between the two
potential hosts, is our primary goal.

Each jurisdiction has a single representative consumer endowed with an exogenous amount
of labour Li which is the sole factor of production. This consumer derives utility from consum-
ing two goods, a numéraire (ni) and the good produced in the MNE’s sector xi. Consumers
in both jurisdictions have identical, quasi-linear preferences described by:

ui (xi, ni) = υ (xi) + ni (1)

where υ
′
(xi) > 0 and υ

′′
(xi) < 0.

The numéraire is assumed to be produced in both jurisdictions, i.e. when the MNE locates
in i, labour demand by the MNE is less than Li in equilibrium. This good is freely-traded
and perfectly competitive with a price that is normalized to one. The constant unit labour
requirement in jurisdiction i is w−1

i so that the wage rate in jurisdiction i is wi.
10 Without

loss of generality, let w1 ≤ w2.
The MNE’s good is subject to free resale and incurs no domestic transport costs, making

its price pi the same across jurisdictions.11 We assume that in the event of imitation that
firms engage in Bertrand competition. The good is produced under constant returns to scale
with a unit labour requirement equal to 1. The price therefore depends on where the good is
produced (as wage costs differ) as well as whether or not there is an imitator. In any case,
assuming an interior solution, demand for the MNE’s good in i is xi (p) which is given by:

υ
′
(xi (p)) = p (2)

Note that at a common price, x1 (p) = x2 (p). Denote aggregate demand by X (p), which
is the sum of these plus, if desired, demand from sales in additional unmodelled countries
(including home).

The MNE can remain at home (i.e. be an exporter rather than an MNE) or locate in
one of the two hosts. If it remains at home, it faces a total, per-unit production cost of
wh > max{w1, w2}.12 Given the home profit tax th < 1, the maximum level of profits when
producing in home:

(1− th)πh − F = (1− th) (ph − wh)X (ph)− F (3)

where F is the fixed cost of innovation and the equilibrium price is determined by ph−wh =
− X(ph)

X′(ph)
> 0. Note that we assume that innovation happens at home and, to avoid dealing

with the taxation of negative home profits if the MNE undertakes FDI, that they are non-tax

9By virtue of Bertrand competition, with imitation there are no taxable profits and thus this is not a benefit
of the emergence of a local competitor.

10Thus, we can allow for productivity differences across hosts.
11There may, however, be international transport costs such as when importing from home.
12Although this would suggest that productivity in the numéraire is lower at home this can also arise from

international trade costs, labour market rigidities in home, or another product which is neither consumed nor
produced in the hosts.
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deductable.13 Note that, unlike when producing in a host country, if there is no chance of
imitation at home. We assume that innovation costs are small enough so that, if the firm
locates at home, it always innovates and produces.

Alternatively, suppose that the firm locates in host i. If it does so, it may or may not be
imitated. If the MNE is not imitated, then its optimal price is so that pi − wi = − X(pi)

X′(pi)
> 0

resulting in profits:

(1− ti)πi − F = (1− ti) (pi − wi)X (pi)− F. (4)

The tax and IPR expenditure policies determine where the MNE will locate however the
optimal pricing for the good is independent from these policies. Given the ranking of wages,
this implies that with equal taxes and IPR expenditures that π1 ≥ π2 with strict inequality
when wages differ. If the MNE is imitated, it then engages in Bertrand competition with
a local competitor with access to the same production technology. In this case, prices are
driven down to marginal cost (wi) and profits are −F . Thus, expected profits from locating
in jurisdiction i are:

(1− ti)π
E
i (gi)− F = (1− ti) (1− ϕi (gi)) (pi − wi)X (pi)− F. (5)

To close the model, by quasi-linear preferences, expenditures on the numéraire are income,
yi, less those on the MNE’s good, pxi (p).

14 Income is derived from wages plus net government
income. This latter is expected tax revenues tiπ

E
i (gi) if i hosts and zero otherwise minus IPR

expenditures. Defining consumer surplus from consumption of the MNE’s good as Ci (p) =
υ (xi (p))− pxi (p), we can write indirect utility as:

Ui (p, yi) = Ci (p) + yi (6)

where the price and income depend on MNE location and imitation.
The timing of the game is as follows. First, both governments simultaneously choose

their taxes and level of IPR expenditure. Second, the MNE chooses where to produce (home,
jurisdiction 1, or jurisdiction 2). To avoid the need for messy but intuitive complications
in exposition, we assume that when expected profits are the same, that the MNE chooses
the highest gross-of-tax profits jurisdiction or, if these are equal, that it randomizes between
them. Third, nature determines whether or not there is a local imitator. Finally, production
occurs and payoffs accrue. We solve the game via backwards induction.

2.1 MNE Location Choice

Knowing the wages across locations and anticipating the probability of imitation, the MNE
chooses the location that gives it the highest level of expected profits. A key aspect of this is
its willingness to trade off higher IPRs for higher taxes. Holding expected profits constant,
from Equation 5, this can be done by shifting taxes and IPR expenditures along an iso-profit
policy tradeoff which keeps profits constant so that:

(1− ϕi(gi))dti = −ϕ′
i (gi) (1− ti)dgi. (7)

13Specifically, we are assuming territorial taxation, consistent with the bulk of nations in practice. This lack
of deductability could also be justified if this is non-deductable entrepreneurial effort.

14Recognize that so long as yi ≥ pxi (p) in equilibrium, then Equation 2 is satisfied.
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Thus, comparing jurisdictions 1 and 2, the MNE is trading off between wages, taxes, and
the probability of imitation. When wages are equal, the comparison runs only along these
two policy dimensions. Note that in such a case this is not simply a comparison of tax rates
and levels of IPR expenditure as the model is flexible enough to allow for differences in the
mapping between expenditures and the probability of imitation (that is, the ϕi (g) functions
can differ). This might be the case if, for example, it is more difficult to enforce IPRs in rural
regions than in urban ones.

3 Equilibrium Policies under Competition

In this section, we derive the equilibrium of the model when jurisdictions compete in taxes
and IPRs.

Knowing that the MNE will choose the production location yielding the highest expected
profit, jurisdiction i chooses ti and gi taking as given the choices of the other potential host
(recall that the home country is assumed to be passive, i.e. th is exogenous). In order to win
the MNE, it must match the expected profits in the next best alternative. Presuming that
the MNE is to locate in i, the government chooses its two policy parameters to maximize its
expected indirect utility:

UE
i = (1− ϕi (gi))Ci (pi) + ϕi (gi)Ci (wi) + wiLi − gi + tiπ

E
i (gi) (8)

subject to the constraint that (1− ti)π
E
i (gi) ≥ max{(1− t−i)π

E
−i (g−i) , (1− th)πh}. Note

that because expected indirect utility is strictly increasing in income, and thus the tax rate,
the constraint will bind in equilibrium. Where λ is the Lagrange multiplier, this yields a first
order condition for ti of :

1− λ = 0. (9)

The interpretation of this result is that, given its optimal choice of gi, the government will
increase its tax until the MNE is indifferent between choosing to locate in i or in its next best
alternative. An important aspect of this is that the shadow value of taxation, λ, is constant,
i.e. the use of the profit tax is non-distortionary and only affects the location choice. Note
that this implies that pre-tax profits above those earned in the next-best alternative accrue
to the host jurisdiction. With this in hand, the first order condition for IPR expenditures
reduces to:

ϕ′
i (g

∗
i ) {Ci (wi)− Ci (pi)} − 1 = ϕ′

i (g
∗
i ) (pi − wi)X (pi) . (10)

where ∗ denotes the equilibrium value. In this, the left hand side of the equation captures
the marginal cost of IPR expenditures which has two components. The first term represents
the loss to i’s consumers from a lower chance of imitation and thus higher expected prices. The
second is the marginal monetary cost of IPR enforcement which is constant and equal to 1.
The right hand side represents the marginal benefit of IPRs which are the increase in expected
tax revenues as the probability of imitation falls. Note that the optimal IPR expenditure,
g∗i is independent of both i’s tax rate and the policies set by the other government. This is
because the other jurisdictions policies only affect i via the outside profit level which must be
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matched. Since i can do so via its own tax without generating additional distortions (recall
that the shadow value of taxation is constant), it has no incentive to use its IPR policy, which
affects expected consumer surplus, as the mechanism for responding to the other jurisdiction’s
policy. This tax rate is:

ti (t−i, g−i, th) = 1−
max{(1− t−i)π

E
−i, (1− tj)πh}

πE
i (g∗i )

. (11)

Note that this tax may be negative (i.e. a subsidy) when the outside option is more
profitable than the pre-tax profits earned in i. Equations 10 and 11 then indicate the optimal
mix of policies in which a government sets its optimal imitation probability ϕ∗

i = ϕi (g
∗
i )

and uses its tax to keep the MNE indifferent between choosing i and the firm’s next best
alternative.15 In this case, using Equation 11, the maximum expected utility from winning
the MNE is:

UE,win
i (t−i, g−i, th) = (1− ϕ∗

i )Ci (pi) + ϕ∗
iCi (wi)

+wiLi − g∗i + πE
i −max{(1− t−i)π

E
−i (g−i) , (1− th)πh}.

(12)

The above assumed that the government wishes to attract the MNE. Alternatively, the
government could decide to simply not compete and cede the MNE to its next best alternative.
In this case, i’s tax is irrelevant and there is only a cost to IPR expenditures. This would
mean that, knowing it will not attract the MNE, it will set gi = 0, so that expected indirect
utility is:

UE,lose
i (t−i, g−i, th) =

{ (
1− ϕ∗

−i

)
Ci (p−i) + ϕ∗

−iCi (w−i) + wiLi if (1− t−i)π
E
−i (g−i) ≥ (1− th)πh

Ci (ph) + wiLi if (1− t−i)π
E
−i (g−i) < (1− th)πh

(13)
Note that when it does not host the MNE, since w−i < wh, that i prefers the MNE to

produce in −i rather than at home regardless of whether or not there is imitation.
Whether or not jurisdiction i chooses to fight for the MNE depends on whether or not it

expects to gain from doing so. To avoid cumbersome discussion, we assume that, in the case
of indifference, the government chooses to fight for the MNE by using g∗i and ti (t−i, g−i, th).
Thus, combining the above results in the best response as described in our first proposition.

Proposition 1 If UE,win
i (t−i, g−i, th) ≥ UE,lose

i (t−i, g−i, th), jurisdiction i’s best response

tax and IPR expenditure are given by Equations 11 and 10 whereas if UE,win
i (t−i, g−i, th) <

UE,lose
i (t−i, g−i, th) its best response is to set gi = 0 and its best response tax is indeterminant.

From this, we can now derive the equilibrium. We do so in two steps. First, as Proposition
1 explains, under some circumstances a jurisdiction may not compete at all.

Proposition 2 If

(1− ϕ∗
i )Ci (pi) + ϕ∗

iCi (wi)− g∗i + πE
i (g∗i ) < Ci (ph) + (1− th)πh

for some i = 1, 2, there is no true competition between jurisdictions for the firm. If this holds
for both jurisdictions, then the MNE locates home, both hosts have zero IPR expenditures,

15Note that so long as ϕ′ (0) = −∞ we are guaranteed that this results in a positive level of IPR expenditures.
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and host taxes are indeterminant. If it holds only for i, then it spends nothing on IPR and
its tax is indeterminant. The other jurisdiction, however, chooses g∗−i and t∗−i = 1− (1−th)πh

πE
−i(g∗−i)

and hosts the MNE.

Proof.
Recall that, given that i is going to host the investment, g∗i is a dominant strategy and its

tax is set to leave the firm indifferent to the second most profitable location. Starting from
a position where that next best alternative is home (and the MNE will earn (1− th)πh), i
would only seek to attract the MNE if:

(1− ϕ∗
i )Ci (pi) + ϕ∗

iCi (wi)− g∗i + πE
i (g∗i ) − (1− th)πh ≥ Ci (ph) (14)

i.e. where the expected indirect utility is higher than allowing the firm to remain at home.
If this is not the case, then i would cede the firm to the home country. When Equation 14 fails
for both jurisdictions, neither will attempt to lure the firm, meaning that neither will invest
in IPRs (g1 = g2 = 0). In addition, their taxes have no effect and are thus indeterminant.

Alternatively, suppose that it holds only for i. Again, if neither competes, the MNE locates
at home. Although i is content with that, −i is not and will lure the firm by setting g∗−i and

t∗−i = 1 − (1−th)πh

πE
−i(g∗−i)

. This increases i’s expected indirect utility of ceding the firm because it

lowers expected prices (both because of w−i < wh and there is a chance of imitation).16 It
does not, however, change the expected value of winning the firm. This is because i’s optimal
IPR does not change nor does the outside profit target it must meet (recall that −i is using
its tax to exactly match πh). Therefore, even as −i attracts the MNE, i has no incentive to do
so, making this an equilibrium. Therefore, when Equation 14 fails for at least one jurisdiction,
there is no true competition between the jurisdictions for the MNE.

When Equation 14 holds for both firms, then true competition will arise, i.e. both will
attempt to attract the MNE in equilibrium. The outcome of this competition is described in
our next proposition.

Proposition 3 If

(1− ϕ∗
i )Ci (pi) + ϕ∗

iCi (wi)− g∗i + πE
i (g∗i ) ≥ Ci (ph) + (1− th)πh

for i = {1, 2}, then in equilibrium IPR levels are given by g∗1 and g∗2. Equilibrium tax rates
are such that the losing jurisdiction is indifferent between hosting and not competing for the
investment whereas the hosting jurisdiction i gains so long as πE

i (g∗i )−πE
−i

(
g∗−i

)
+g∗i −g∗−i > 0.

Proof.
In this case, neither jurisdiction will cede the MNE to the home country. When competing,

this means that each will use its most preferred IPR with taxes being used to compete for the
MNE. This competition pushes taxes downwards until at least one of the two jurisdictions is

16Note that as policies are chosen simultaneously, the government in −i takes the policies in i as given. Even
were this not the case, as i’s policies impact −i only via the probability of imitation in i, as this is invariant
to −i’s choices, −i would not be able to profitably affect the outcome of the “competition” between i and the
home country, resulting in the same policy choices.
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indifferent between hosting the MNE and not. Without loss of generality, let the indifferent
jurisdiction be −i. Given the equilibrium policies of i, −i can compete resulting in expected
indirect utility of:

(
1− ϕ−i

(
g∗−i

))
C−i (p−i) + ϕ−i

(
g∗−i

)
C−i (w−i) + πE

−i

(
g∗−i

)
− (1− t∗i )π

E
i (g∗i )− g∗−i (15)

Alternatively, if it knows it will not win, a best response is to set g−i = t−i = 0 as in
Proposition 2. This leaves it with expected indirect utility of:

(1− ϕi (g
∗
i ))C−i (pi) + ϕi (g

∗
i )C−i (wi) . (16)

To simply the presentation, define:

∆C =
(
1− ϕ−i

(
g∗−i

))
C−i (p−i)+ϕ−i

(
g∗−i

)
C−i (w−i)−(1− ϕi (g

∗
i ))C−i (pi)−ϕi (g

∗
i )C−i (wi)

(17)
which is the difference in −i’s expected consumer surplus from the MNE’s good when −i

hosts compared to when i does. Thus, −i’s indifference condition is:

∆C + πE
−i

(
g∗−i

)
− (1− t∗i )π

E
i (g∗i )− g∗−i = 0 (18)

which then defines the optimal tax by i:

t∗i =
πE
i (g∗i )− πE

−i

(
g∗−i

)
+ g∗−i −∆C

πE
i (g∗i )

. (19)

Jurisdiction i, meanwhile, must make the MNE indifferent in order to win, i.e. that
(1− t∗i )π

E
i (g∗i ) =

(
1− t∗−i

)
πE
−i

(
g∗−i

)
. Using Equation 18, this results in:

t∗−i =
g∗−i −∆C

πE
−i

(
g∗−i

) . (20)

Finally, note that, for i to be satisfied, it cannot strictly prefer to not compete, i.e. that:

−∆C + πE
i (g∗i )−

(
1− t∗−i

)
πE
−i

(
g∗−i

)
− g∗i ≥ 0 (21)

which, when combined with Equation 18 is the same as:

πE
i (g∗i )− g∗i ≥ πE

−i

(
g∗−i

)
− g∗−i (22)

which must be true for at least one of the two jurisdictions. If this condition holds with
strict inequality, then i strictly prefers to win the firm. Finally, by plugging in the equilibrium
tax rate, we see that the firm’s payoff is:

πE
−i

(
g∗−i

)
− g∗−i +∆C. (23)

Because competing in IPR expenditures is a second best method of attracting the MNE,
taxes are the carrot used to lure the firm with each nation setting a tax just low enough
to attract it. This is the same nature of competition found in many other tax competition
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papers, e.g. Haufler and Wooton (1999), who model competition in taxes only, and Davies
and Ellis (2007), who model competition in taxes and performance requirements. Although
in this general setting it is not possible to determine which of the two jurisdictions will win
with additional assumptions we can narrow this further.

Lemma 1 Assume that both jurisdictions compete for the MNE, that w1 = w2 = w, and that
ϕ2 (g) is an increasing, convex transformation of ϕ1 (g). Then jurisdiction 1 wins the MNE
in equilibrium.

Proof.
We follow a proof by contradiction, i.e. suppose that jurisdiction 2 wins the MNE in

equilibrium. We know that this would require that 2 use g∗2 and that in equilibrium, 2 does
not prefer to lose whereas 1 does not strictly prefer to win. Note that any expected profit in
2 can be reached in 1 by using g1 < g∗2 so that ϕ1 (g1) = ϕ2 (g

∗
2) = ϕ and the same tax rate t,

leaving the MNE indifferent between locations. Since wages and thus prices are equal across
jurisdictions, this means that 1’s payoff from winning would exceed 2’s payoff from winning
under this IPR/tax combination:

(1− ϕ2 (g
∗
2))C1 (p) + ϕ2 (g

∗
2)C1 (w) + t (1− ϕ2) (p− w)X (p)− g1

> (1− ϕ2 (g
∗
2))C2 (p) + ϕ2 (g

∗
2)C2 (w) + t (1− ϕ2) (p− w)X (p)− g∗2

(24)

while the expected payoffs when conceding the MNE to the other jurisdiction is the same
for both 1 and 2. Thus, for any tax/IPR combination where 2 is weakly prefers to win the
MNE, 1 will strictly prefer to do so. Further, by moving to its best response g∗1 and resulting
best response tax, 1 makes itself better off still. Thus, jurisdiction 2 will not host the MNE
in equilibrium.

With equal wages, when one jurisdiction finds it easier to fight imitation, it can always
match the expected profit of the other while enjoying a higher expected payoff. As such, it
will always find it optimal to offer a combination of IPR protection and taxes that attract
the MNE from the other host. Alternatively, suppose that jurisdictions have identical IPR
probability functions but that jurisdiction 1 has strictly lower wages.

Lemma 2 Assume that both jurisdictions wish to compete for the MNE, ϕ1 (g) = ϕ2 (g) for
all g, and that w1 < w2. Then jurisdiction 1 will host the MNE in equilibrium.

Proof.
For any tax and IPR combination adopted by 2, if 1 uses those same policies then MNE

after-tax profits are strictly higher in 1 by virtue of 1’s lower wage costs. As such, 1 hosts.
Since this implies that same IPR expenditure yet higher expected profits, higher expected tax
revenues, and greater expected consumer surplus, 1 will earn higher expected indirect utility
than 2 does. Therefore, at the policy combination where 2 is indifferent between winning and
not competing, 1 strictly prefers to win and can do so. Thus, jurisdiction 2 cannot host the
MNE in equilibrium.

As with the enforcement technology differential, the jurisdiction with the wage advantage
will win the MNE. Finally, note that if jurisdiction i has both of these advantages over the
other host, then it will win in equilibrium.
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4 Joint Policy Formation

In this section, we introduce a federal government who takes into account the joint welfare of
the two competing jurisdictions and can set the IPR and tax policies in both locations. We
do so to examine the impact of joint policy formation (such as what the US has urged China
to implement) for the jurisdictions and the MNE.

To this end, consider a federal policy maker who seeks to maximize the sum of expected
indirect utility across the two locations which, when the MNE locates in jurisdiction i, is:

2 ((1− ϕi (gi))C (pi) + ϕi (gi)C (wi))− g1 − g2 + tiπ
E
i (gi) + w1L1 + w2L2. (25)

Note that in this, we drop the subscripts on C (.) since consumers are identical and it
is not necessary to continue distinguishing across the utility accruing to a given jurisdiction.
Alternatively the federal government can allow the firm to remain at home, resulting in
indirect utility of 2C (ph) + w1L1 + w2L2.

In order to attract the MNE, the federal government chooses the four policy instruments
(t1, t2, g1, and g2) to maximize aggregate indirect utility subject to the constraint that the
firm must earn after tax profits in i of at least (1− th)πh. As before, since indirect utility
is strictly increasing in tax revenues, this constraint will bind. When jurisdiction i is the
preferred location, g−i = 0 since these expenses are purely wasteful. Further, to guarantee
that the MNE chooses i, the federal government can simply set t−i = 1. Thus, the problem
reduces to choosing gi and ti, taking into account the MNE’s outside option.

This results in the federal government choosing an IPR expenditure in i, gfi , which is
determined by:

2ϕ′
i

(
gfi

)
{Ci (wi)− Ci (pi)} − 1 = ϕ′

i

(
gfi

)
(pi − wi)X (pi) . (26)

Comparing this to what jurisdiction i chooses under competition (Equation 10), it is easy
to see that this is a lower level of protection than occurs if i wins in equilibrium. This is
because although out of pocket cost and the increase in expected tax revenues are the same
for the federal government and jurisdiction i, the gains from imitation are strictly greater for
the federal government because it internalizes the benefits this brings to consumers in both

locations. As a result, the firm is more likely to be imitated and πE
i

(
gfi

)
< πE

i (g∗i ).

The centrally-chosen tax rate, meanwhile, leaves the MNE indifferent between coming to
invest in i and remaining at home. This is:

tfi = 1− (1− th)πh

πE
i

(
gfi

) . (27)

Compared to the tax rate i would use when not competing against −i, the federally-chosen
tax is lower. This is because the firm is more likely to be imitated under the federally-chosen
IPRs and must therefore be compensated for the added risk.

This comparison, however, presumes both that i wishes to host the MNE and that it is
the only jurisdiction which does. Dropping this assumption creates three additional potential
inefficiencies relative to the federal government’s goals: whether to compete at all, whether
the competition equilibrium results in the firm locating in i, and even when that occurs, how
IPRs and taxes compare.
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We start with the first of these. Recall that by Proposition 2 that there are situations in
which a host will not even attempt to compete (Equation 14). This condition is a comparison
between the cost of IPRs, expected tax revenues, and the gains from only local consumers
from lower prices. The federal government, however, considers the gains to consumers in both
jurisdictions. Thus, there are situations in which a jurisdiction will not seek to attract the
MNE even though the federal government would prefer that it did.17 Thus competition may
be inefficient relative to joint policy formation due to potential non-investment.

Second, parameter constellations exist in which the firm locates in −i under competition
even when the federal government prefers that it invest in i. For the federal government to
prefer investment in i, it must be that:

πE
i

(
gfi

)
− gfi ≥ 2∆Cf + πE

−i

(
gf−i

)
− gf−i (28)

where gf−i is the IPR the federal government would choose conditional on investment

in −i and ∆Cf =
(
1− ϕ−i

(
gf−i

))
C (p−i) + ϕ−i

(
gf−i

)
C (w−i) −

(
1− ϕi

(
gfi

))
C (pi) +

ϕi

(
gfi

)
C (wi) is comparable to ∆C but evaluated at the IPR expenditures the federal gov-

ernment would choose. That said, i will only win the MNE with competition when:

πE
i (g∗i )− g∗i ≥ πE

−i

(
g∗−i

)
− g∗−i (29)

which, depending on the parameters chosen, need not hold even if Equation 28 does.
There are, however, three cases where this source of inefficiency can be ruled out. The first
is trivial: when the jurisdictions are identical. The second is when, comparable to Lemma
1, wages are equal but jurisdiction 1 has lower cost IPR enforcement. In this case, since any
outcome in 2 can be mimicked in 1 while spending less on IPR enforcement, the MNE locates
in 1 both under competition and joint policy formation. Third, if IPR costs are identical but
jurisdiction 1 has lower wages as in Lemma 2, 1 is both the federal government’s preferred
location as well as the one that wins under competition.

This does not, however, mean that even in these special cases that the equilibrium is
efficient since, as noted above, the federal government would pick a lower IPR level than
the winning jurisdiction would (note that comparison across IPR levels is the same since the
IPR chosen by i is the same regardless of whether it competes for the MNE or simply must
attract it from home). To complete our comparison, it is necessary to compare expected tax
revenues under competition and joint policy formation. Note that we compare revenues, not
tax rates. This is because, with different IPR levels, tax bases differ, meaning that the benefit
of taxation (the revenues generated) is not solely determined by the tax rate.

When there is no actual competition as in Proposition 2, the hosting jurisdiction leaves
the firm with profits equal to those in its outside option, (1− th)πh. This is also what the
MNE earns with joint policy formation. With competition, jurisdictions bid up the surplus
accruing to the firm in an effort to attract it, meaning that the firm gains because its outside
option rises above the after-tax profit it would earn were it to remain at home. This suggests
that tax revenues are higher under joint policy formation than competition. However, it must

17This can be easily shown by taking Equation 14 and doubling the consumer surplus terms. If that increase
is sufficiently large, even holding the IPR level at that the jurisdiction would choose unilaterally, then since
that second-best value of hosting would lead the federal government to attract the firm even as the jurisdiction
would not, this demonstrates the claim.
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be remembered that expected tax revenues are the difference between pre-tax profits in the
host (πE

i (gi)) and the amount the firm retains. Since gFi < g∗i and imitation is more likely

under joint policy formation, πE
i

(
gfi

)
< πE

i (g∗i ). Thus, even when the federal government’s

preferred location hosts with competition, it is ambiguous whether expected tax revenues are
higher or lower under joint policy formation as they will depend on the difference in IPR
levels. Nevertheless, due to the higher IPR levels under competition, joint policy formation
yields higher aggregate expected indirect utility.

Lemma 3 Due to lower equilibrium levels of IPR expenditures under joint policy formation
in comparison to competition, aggregate expected indirect utility is higher under joint policy
formation even as expected profits to the MNE are lower.

This result compares fully centralized policies with fully decentralized ones. It is natural
to then consider partial centralization, i.e. where the federal government sets taxes or IPRs.
If it sets a single policy instrument but can allow it to vary across locations, the federal
government can simply force out its less desired location by setting its tax equal to 1 or its
IPR enforcement to zero. We therefore focus our attention to where taxes or IPRs must be
the same across locations.

If the federal government instead imposes a common tax rate but allows jurisdictions to
compete in IPRs, a comparable comparison to the above is found. When IPRs are set locally
but the federal government chooses a common tax rate, it will again set a tax rate such that
the firm is indifferent between locating in the winning jurisdiction (which when wages are
equal will be the location where IPRs are less costly) and remaining at home. Thus, this is
equivalent to full coordination from the perspective of the MNE. Aggregate expected indirect
utility, however, is lower because both jurisdictions now invest in IPRs (rather than just the
host) and because, as above, the IPRs they choose do not account for consumers in the other
jurisdiction.

The MNE, however, may prefer coordination on IPRs alone. To see this, suppose that
the federal government sets a common IPR protection level, ϕ̃, which both locations must
achieve. Note that if the IPR functions ϕ (.) differ then the cost of meeting this target will
differ across them (denote these as g̃1 and g̃2). This policy will result in lower IPRs than arises
with full competition because the federal government considers the gain from imitation to all
consumers. Jurisdictions, meanwhile, compete only in taxes which again are bid down to a
level where the loser is indifferent between winning and not hosting at all. A key difference
between this and full competition, however, is that the cost of IPRs do not influence decisions
because they must be paid in any case and would fall out of the equivalent of Equation 18.
As such, the profits that accrue to the MNE are πE

2 (g̃2) + ∆C̃ where ∆C̃ is comparable to
∆C except that all ϕs equal ϕ̃. Assuming that 1 wins with competition, subtracting expected
profits from the partial coordination case from those under competition (Equation 23) results
in: (

ϕ̃− ϕ2 (g
∗
2)
)
(p2 − w2)X (p2)− g∗2 +∆C −∆C̃ (30)

which is in general ambiguous. The first term is positive since competition leads to greater
enforcement. The second is negative and represents that 2 can avoid IPR expenditures un-
der competition by ceding the MNE. The differential consumer surplus gain from hosting is
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embodied by ∆C − ∆C̃ which depends on wage differentials, the cost of IPR differentials
(and thus the probability of imitation under competition), and the difference between ϕ̃ and
the probabilities arising under competition. Even when jurisdictions are identical, so that
∆C̃ = ∆C = 0, this remains ambiguous and depends on the degree of difference between
the imitation probabilities. Thus, the MNE may again prefer full competition if this implies
significantly higher IPR protection. Nevertheless, since this outcome could be achieved under
full coordination, aggregate expected indirect utility cannot rise.

Note that an implication of this is that the MNE (and thus presumably its home govern-
ment) often prefers competition to joint policy formation. This is both because competition
leads to greater IPR protection and because it shifts policies in a way that increases expected
after-tax profits. Therefore, even though the MNE’s home government may lament the level
of IPRs as too low under competition compared to the level it would most prefer, asking
the host federal government to coordinate policies is unlikely to improve its situation. This
can therefore help to explain the initial posturing and subsequent retreat of the US in its
negotiations with China.

A final, and important, caveat to our analysis is that in it, we take the existence of the
MNE’s product as given. As is clear, if a firm anticipates imitation, it may be less likely
to invest in risky R&D in the first place. Our results would nonetheless still suggest that,
because a central government recognizes the impact on all its consumers instead of just those
in one location, that it would still tend towards weaker IPRs than arise with competition even
when innovation is endogenous.

5 Conclusion

Motivated by recent rhetoric in policy circles, this paper presents the first model of competition
in both taxes and IPRs for mobile investment. Considering both of these policies at once is
important since, if weak IPRs lead to imitation and lower tax bases, this has implications
for taxation. Indeed, we find that governments are forced to offer lower taxes to compensate
for weaker IPRs. In equilibrium, our model suggests that, relative to joint policy formation,
unbridled competition has multiple potential sources of inefficiency from the potential hosts’
perspectives. Among these is that since a local policy maker does not account for the impact
of prices on other jurisdictions, that they will tend to set IPRs higher than a coordinated
policy would dictate. In addition, as is standard, taxes will be competed downwards in order
to attract the MNE to a given location. Thus, a MNE can actually lose profits if it argues
for the elimination of competition in IPRs across locations in favor of a centrally-determined
policy. This can provide grounds for why the US initially lambasted China for permitting
weak IPRs in some provinces, gaining headlines and potential votes, before dropping the issue
in actual trade negotiations. In addition, it shows an additional conflict between the interests
of developing and developed countries when it comes to IPR enforcement, harkening to the
debate over the TRIPS provision of the WTO. With the emergence of the novel coronavirus
in 2020 bringing issues of FDI and MNE’s intellectual properties in the medical sector to
the forefront of international discussions – alongside concerns regarding the taxation (or lack
thereof) of FDI – we hope that our results provide useful insights for current debates.
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Figure 1: Days for contract enforcement (2016)
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Figure 2: Weighted average of effective corporate income tax rates across provinces (1998-2013)
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