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Abstract

An ongoing debate in the tax competition literature is the desirability for a system of countries,
or regions, to restrict the preferential treatment of different forms of capital. A widespread belief
is that without such restrictions, countries would aggressively compete for mobile capital,
resulting in taxes that are far below their desirable level. We further investigate this question by
departing from the bulk of the literature in three important ways. First, we assume that in
addition of caring about tax revenue, countries also care about private sector income. Second,
firms are distinguished by their country of origin. Finally, we consider both identical countries
and countries that differ in size. We demonstrate how the relative desirability of the two tax
regimes depends critically on country size differences and the distribution of moving costs. In
some cases, preferential treatment is preferable. Large and small countries may also disagree
about which regime is best.
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1 Introduction

A controversial issue in the study of tax competition is whether it is desirable for countries
or regions to agree not to provide preferential treatment to different forms of capital. The
common view is that without such restrictions, countries will aggressively compete for capital
that is relatively mobile across different locations, resulting in taxes that are far below their
desirable level. By eliminating such preferential treatment, no capital will be taxed at
very low rates, because doing so would sacrifice too much tax revenue from the relatively
immobile capital. But this solution is not without cost: in an attempt to attract mobile
capital, governments can be expected to reduce the common tax rate below the tax at which
relatively immobile capital would be taxed in the preferential case. In an important paper,
Keen (2001) analyzes this tradeoff using a model in which two identical regions compete
over two tax bases that exhibit different degrees of mobility. He finds that governments raise
more revenue when the more mobile tax base gets preferential treatment. On the other hand,
Haupt and Peters (2005) introduce a preference for investing in the home country, referred
to as "home bias,” and show that non-preferential regimes lead to higher tax revenue. It is
surprising that this seemingly minor assumption changes completely the desirability of one
regime versus the other.

Attacking the issue from a different angle, Janeba and Peters (1999) show that the
elimination of preferential treatment leads to higher total tax revenues in a context where
one of the tax bases is infinitely elastic with respect to cross-country differences in tax rates,
in contrast to the finite elasticity assumptions employed by Keen (2001) and Haupt and
Peters (2005). The importance of this tax-base elasticity is also apparent in the subsequent
papers that have generalized and extended the comparison between preferential and non-
preferential regimes, including Wilson (2005), Konrad (2007), and Marceau, Mongrain and
Wilson (2010).

Keen (2001) and Haupt and Peters (2005) cannot analyze the case where one of the
tax base elasticities approaches infinity, because pure-strategy equilibria do not exist under
their assumption of identical regions. In contrast, Wilson (2005) and Marceau, Mongrain
and Wilson (2010) address the existence problem by considering mixed-strategy equilibria,
and obtain results supporting Janeba and Peters (1999). In particular, the non-preferential
regime raises more revenue than the preferential regime. This result further demonstrates
the importance of tax base elasticities, because both of these papers share the assumption
that the mobile tax base is inefinitly elastic, in contrast to Keen (2001). Janeba and Smart
(2003) investigate a more general model than is typically found in the literature on tax-base
discrimination, allowing them relate the comparison of the two regimes not only to how the



tax bases respond to differences in tax rates across regions, but also how these tax bases
respond to a uniform increase in both regions’ tax rates.

In the current paper, we further investigate the conditions under which limiting preferen-
tial treatment of particular tax bases is desirable. But we depart from much of the literature
in three important ways, and we obtain new results that differ significantly from those in
the literature. First, we replace the assumption that regions seek to maximize tax revenue,
which is assumed in all of the papers reviewed above, with the more balanced view that
regions also care about the "surplus” obtained in the private sector. Our second departure
from the usual framework is shared by the Haupt-Peters paper: firms are distinguished by
their region of origin, producing a ”"home bias effect.” But we fill in the micro-foundations
for this home bias effect by assuming that firms differ in their cost of relocating from one
region to another. In doing so, we are able to demonstrate how the ranking of the two
regimes depends critically on the distribution of moving costs. Finally, we not only rank
the two regimes in cases where the two competing regions are identical, but we also devote
considerable attention to cases where they differ in size.

We consider a two-region world in which each region initially possesses a stock of “domes-
tic firms,”which must incur a cost to relocate to the other region. The “foreign firms”that
the region seeks to attract are the other region’s domestic firms. In the special case of uni-
form moving costs, we not only find that the non-preferential regime is preferred, but we
are also able to quantify how much more tax revenue it raises. If we further specialize the
model by assuming revenue-maximizing regions, this difference in revenues becomes very
large. However, it declines when private surplus receives significant weight in the regional
objective function.

Perhaps our most surprising finding involves the conditions under which the preferential
regime is preferred, as in Keen (2001) but in contrast to Haupt and Peters (2005). The main
surprise is that these conditions are not that tax bases are sufficiently inelastic with respect
to interregional differences in tax rates — recall the message from the previous literature
that the desirability of the preferential regime depended strongly on tax bases not being
highly elastic — but that the tax bases are sufficiently elastic. This result is proved for the
case of two identical regions. In this case, the preferential regime turns out to be preferable
when there are a large number of firms with low moving costs, implying that these firms are
highly responsive to small differences in tax rates between regions. In the non-preferential
case, both regions set the same tax rates in the Nash equilibrium, so no firms move in
equilibrium. However, each region has a large incentive to reduce its tax rate by a small
amount, since it can then obtain the large number of firms with low moving costs; that is,
the tax-base elasticity is high. This undercutting drives down the common equilibrium tax



rate. In contrast, a significant number of firms move between regions in the equilibrium
for preferential case, because each region has an incentive to set its rate on foreign firms
discretely below the tax rate on its domestic firms, in an effort to induce some foreign firms
to operate within its borders. Thus, the marginal firm is no longer a firm with small moving
costs. Without a relatively large number of firms at the margin, there is less downward
pressure on tax rates in the preferential case.

A crucial insight here is that the relevant responsiveness of firms to small changes in tax
rates from their equilibrium levels can differ significantly between the two tax regimes. If
there are relatively many firms with low moving costs, then firm location is very sensitive
to small tax changes around the symmetric equilibrium for the non-preferential regime. But
this responsiveness is then relatively low at the margin in the preferential case, where each
region sets different tax rates on domestic and foreign tax firms, implying that the marginal
firm does not have a low moving cost.

From a policy perspective, these result call into question the view that preferential tax
treatment of particular types of firms or capital should be limited as a result of the increasing
integration of the world economy, given that this integration includes lots of firms with low
moving costs. !

We also investigate the effects of asymmetries in the sizes of regions, measured by their
relative numbers of domestic firms, along with how the results depend on the relative weights
given to tax revenue and private surplus in the welfare function. An important insight here
is that the difference in equilibrium welfare levels for the two regimes disappears as one
region becomes infinitesimally small relative to the other. This result suggests the the
problems created by the existence of tiny tax havens cannot be solved by requiring the
non-preferential treatment of different tax bases. In addition we uncover a conflict between
regional preferences over the regimes, indicating an additional complication in attempts to
control wasteful tax competition.

The plan of this paper is as follows. First, we describe the basic features of the model.
We then analyze the properties of a non-preferential regime, followed by the properties of a
preferential regime. Finally, we compare the two systems. A final section provides concluding
remarks, including the implication of our results for the welfare effects of tax havens. All

proof are in the appendix, except for the one which restates already shown results.

1Using a numerical analysis, Niu (2015) also studies a model with domestic and foreign firms. He allows
profits to differ across firms and regions, but assumes only revenue-maximizing governments. His numerical
results uncover cases where asymmetries in regional sizes and productivities lead to higher total tax revenue
in the preferential case. Our analytical results show that size differences can reduce or eliminate the non-
preferential regime?s revenue advantage.



2 The Model

The economy contains two regions, indexed by ¢ € {1,2}, and a mass of firms of size 2V. In
each region, there are N; domestic firms. Each firm in region ¢ generates v > 1 of before-tax
profits for its owners. Profits are taxed where they are earned. All firms have the possibility
of moving, but face different moving costs ¢. Moving costs are distributed between zero and
one according to a cumulative distribution function, F(¢), and the corresponding density
distribution function, f(c¢). Thus, any movement of firms from one region to another is
based on tax considerations, and will therefore result in the expenditure of socially wasteful
moving costs. One could also interpret those moving costs as location-specific productivity.
A firm with a zero moving cost would be equally productive in both regions, while a firm
in region ¢ with high moving cost would correspond to a firm with a high suitability toward
region %.

Regions care about both public funds generated by tax revenue and some measure of
private surplus. Define Q;(R;,S;) as the region i objective function, where R; is total tax
revenue and S, is a measure of private surplus generated by firms located in region i, given the
tax policy. We assume that this objective function is the same across regions and displays
constant marginal benefits in both arguments. Consequently, we can define €;(R;, S;) =
wR;+5;, where w > 1 is the marginal benefit of tax revenue, and the marginal benefit of the
private surplus is normalized to equal one. Under the government’s optimal tax policy, w will
equal the marginal cost of government revenue, in units of numeraire private surplus. Using
common terminology, w then equals the marginal cost of public funds, and the excess of w
over one is the excess burden associated with raising revenue. Tax revenue maximization is
a special case where w goes to infinity, in which case private sector income receives no weight
in the government’s objective function.

When it comes time to pick a measure of private surplus, two options are available.
The first option, and the one we adopted in the main part of this paper, is to assume that
governments care about private surplus generated by firms who are located in the region at
the moment when the policies are determined. Consequently, if profits v are taxed at rate
t;, then S; = N;(1 — t;)y. This implies that the set of firms generating private surplus is
taken as give by each government. Since regions are assumed to care only about the existing
firms at the time their taxes are optimized, moving costs do not enter the total surplus
expressions. This assumption is well motivated in Gordon and Cullen (2012). The natural
interpretation is a political economy one, where local entrepreneurs influence tax setting.
The second option is one where a government cares about all firms located in the region in

equilibrium. In such a case, S; = II;, where II; is the equilibrium private surplus in region



2 For our comparisons of

1. Both objective functions deliver fundamentally similar results.
overall welfare between the two regimes, we do use a measure of ex post welfare, in which
case equilibrium private surpluses are used and wasteful commuting is taken into account.

We will also consider regional size differences. Region 1 is initially endowed with at
least as many firms as region 2, so Ny > N,. We define n € [1/2,1] as an index of size
heterogeneity between the two regions, where Ny = n2N, and Ny = (1 — n)2N. If both
regions have the same size, then n = 1/2; heterogeneity grows as n increases.

Some restrictions on the distribution of moving costs are desirable. More specifically,
f'(¢)/f(c) € [-1/v,1/7] guarantees the existence and the uniqueness of an equilibrium.?
This condition is sufficient, but not necessary, and simply excludes distribution functions
with large peaks and valleys. As a source of examples, we will use the density function,
f(c) = (1 — B) + 2B¢, where g € [—1,1]. Note that f'(c) = 28, so B > 0 represents
increasing density functions, while 5 < 0 represents decreasing density function. The uniform
distribution function is represented by 5 = 0. The cumulative distribution function, F'(¢) =
(1= B)c+ Bc?, is quadratic, with F(0) = 0 and F(1) = 1. Finally, existence and uniqueness
of a pure strategy equilibrium is guarantied if 3 rests between plus and minus ﬁ

The timing is as follows. First, both regions choose their tax rates and all firms draw a
moving cost. Then firms choose whether to move or remain in their initial locations. Finally

production occurs and taxes are collected.

3 Non-Preferential Regime

Under a non-preferential regime, each region ¢ € {1,2} sets a unique tax rate ¢; for all firms,
regardless of whether a firm is already in the region (domestic firms) or just moved to the
region (foreign firms). For any given ¢; > t;, a firm in region ¢ stays in region ¢ as long as
1 —t;]y > [1 —tj]y — c¢. Thus, only firms with ¢ > (t; — t;)y stay in region ¢. If ¢; < t;,
firms in region j move to region ¢ whenever ¢ < (t; —¢;)y. Total tax revenue in region 7 is
denoted by R;(t;,t;), and is given by:

Given the governments’ objective adopted, the surplus of all firms initially located in regions i
is simply S;(t;) = (1—t;)yN;. Note that government’s objective do not necessarily correspond

to ex post welfare, because government are assume to care about the surplus of all firms

2An earlier version of the paper used the second objective function, and many results were actually
identical.
3See Lemma 1 and 2 for formal proofs



initially located in its region. Define ez post welfare as W;(R;,11;) = wR; + I1;, where II; is
the surplus generated by firms located in region ¢ in equilibrium.
Government in region ¢ maximizes Q(R;, S;) = wR; + (1 — t;)yN; by choosing t; for a
given t;. Best-response function, ¢;(¢;), is given by:
w—1

ytif ((t —t5)y) = — F((ti—t;)y) if ti >ty

w—1 .
vtif (G —ti)y) = T(Ni/Nj) +F((t; —t)y) if b <t (2)
The right-hand side of each equation represents the net marginal benefit (public minus
private) associated with an increase in the tax rate for a given allocation of firms, while
the left-hand side represents the marginal cost of losing firms as a result of the same tax
increase. If w =1, them taxing firms is undesirable.

It is helpful to interpret a government’s tax-setting rule in terms of the elasticity of its

tax base (B;) with respect to tax rate, where ¢; = — 192 is given by:
vt f((ti—t;)7) : .
() it b > 153
vt f((t—ti)7) Sy ‘
NN+t ot < e
w=1l_ py(.
The equilibrium is characterized by a tax base elasticity equal to €; = —— Ff)() when t; >

=L (N /Nj)—F ()
Ni/N;—=F()
were to pursue a revenue-maximizing tax policy. With some weight placed on private

t;j, and ¢ = when t; > t;, The elasticities would equal one if governments
surplus, however, a region’s optimal tax rate is kept below this revenue-maximizing rate.

The following lemma provides a condition under which an equilibrium exists.

Lemma 1: Whenever f'(c)/f(c) € [=1/v,1/7] for both i, the best-response functions are
monotonically upward slopping, with a slope less than one. Then an equilibrium exists and

18 UNIqUE.

Note that the conditions in Lemma 1 are sufficient, but not necessary. The conditions ensure
the existence and uniqueness for all possible tax rates up to 100%, and for all positive values
of the exogenous welfare weight, w. We next examine the equilibrium tax rates when regions

have the same size.

Proposition 1: Under a non-preferential regime, if regions are identical, there exists a

. ey . . . w—1 1
unique Nash equilibrium where ty =ty = " = %= 7.

Corollary to Proposition 1: Under a non-preferential regime, if regions are identical and
w—1 1

f(e) = (1=5)+20c, there exists a unique symmetric Nash equilibrium, where t"? = Srrab e B

7



An increase in either vy or f(0) generates more elastic tax bases, and so leads to a reduction
in tax rates. As 7 increases, moving costs become smaller relative to the fiscal benefit of
moving. Similarly, if f(0) is large, many firms are able to move at no cost. Note also that tax-
base elasticities are the same, regardless of whether the tax base changes because new firms
are coming in or existing firms are retained. This is an important departure from the rest of
the literature, which assumes different tax bases with different elasticities. As anticipated,
taxes are high when the net marginal benefit of public spending (w) is high. Large marginal

benefits for public spending means the tax-base elasticity is closer to one in equilibrium, as

S F0)
1-F()

the government gives positive weight only to tax revenue (w — 00).

€ = . Figure 1 illustrates the case where F'(c) is a uniform distribution (8 = 0), and

5]
to(ty)

tl (tg)

2=

1
27y t2

=2

Figure 1: Uniform distribution and homogenous regions

Given the equilibrium tax rates defined above, total tax revenue in each region is given
np _ w—1 N . np _ —1_1
by R," = ”Tm. We can also define ez post private surpluses I[;* = [1 — WTT(O)] YN.
Note that with the specific distribution function, f(0) is simply equal to 1 — 8. Since in
equilibrium no firms moves, the government objective function corresponds to ex post welfare
WP (R? II?) = wR;” + 11", which is given by:

np/ pNp TP\ (w_l)zi

As we can see, total welfare is composed of two terms. The first term represents the maximal
private surplus, achievable if both regions were to set taxes to zero. The second term



represents the gain from public revenues. More specifically, we can re-write the second term
as (w— 1)yNt;Pe; = (w— 1)R;”.

3.1 Heterogenous Regions

We close this section by discussing how size differences between regions affect the equilibrium.
Whenever n > 1/2, the smallest region is more aggressive with its tax rate. This observation
confirms similar results in the literature on tax competition, like in Bucovetsky (1991) and
Wilson (1991). In our context, however, small is defined as the region with the least number
of domestic firms. The next proposition relates the equilibrium tax rates to differences in

regional size.

Proposition 2: Under a non-preferential regime, if region 1 s larger than region 2, there
exist a unique Nash equilibrium where the large region set a higher tax rate than the smaller

region. The taz differential AT =17 — 3 is given by:

n—1w-—1
— (5)

IATE (AR +2F (AT) = -

This difference in tax rates can be explained by looking at the tax base elasticities for both
regions. In equilibrium, both elasticities are equalized, so ¢, = ¢5. Having fewer domestic
firms gives the small region a strategic advantage, attracting new firms has a proportionally
bigger impact on the small region’s tax revenue. Consequently, the two elasticities are
equalized when the small region sets the lower tax rate. For the case of a uniform cost
distribution, the best-response functions given by equation (2) can be used to state the

equilibrium tax rates as follows:

Corollary to Proposition 2: Under a non-preferential regime, if n > 1/2 and moving

costs are uniformly distributed, there exists a unique Nash equilibrium where:

1 —1] 1 1 —-1](2—
== |2 T and I e an
¥ w 3n 0 w 3n

When governments simply maximize tax revenue (w = o0), tax rates becomes t;¥ = 131;_:;
and t,¥ = %;—T’Z Figure 2 represents the asymmetric Nash equilibrium when moving costs

are uniformly distributed. The best-response functions are discontinuous at t; = t5, and can
only cross where 77 > t5".

The Corollary to Proposition 2 helps us identify some important patterns. First, if gov-
ernments place additional weight on tax revenue relative to private surplus (higher w), tax

9
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tg(tﬂtg < t1>

% t1 (t2|t1 >t2)
24+n
£

1 ta(tilta > 1)

1 I1+2n

2y 3y t2

=2 |+

Figure 2: Uniform distribution when n < 1

rates in both regions increase. We can also see that both regions set lower tax rates as
heterogeneity increases. More heterogeneity makes the smaller region more aggressive, and
since tax rates are strategic complements, both regions set lower tax rates. When hetero-
geneity increases, the difference in tax rates also grows. This implies that more heterogeneity
also leads to more movement of firms. The tax rate difference and resulting movement in
firms grows as more weight is placed on tax revenue. Proposition 3 bellow generalizes those
results.

Proposition 3: More heterogeneity (higher n) leads to lower tax rates t;* and t,", and a
greater difference in tax rates, A75. The difference in tax rate also grows with w.

We will now look at tax revenue and welfare with asymmetric regions. For any difference

in tax rates, total tax revenues for both regions are given by:

(1= FOAL) [ - FOAL) |

R? =2nN - ;
! / (7A1§)
1-n 4 p (A A™)][lznw=1l | B (A"
f ('YAH)

With uniform moving cost, the difference in tax rates is simply A, = % [“T_l} [2’:;1}, and

10



so the two regions’ tax revenues are given by:

o 2] -2 ()
RZ”’:2N[W;1} [2;71] [1;n+w;1<2n37—11)]' )

When governments maximizes tax revenue (w = 00), the expressions above can be further
(2-n)*

simplified to R{Y = 2N (1;“—:)2 and Ry’ = 2N-=~. Under this special case, tax revenues

diminish in both regions with an increase in size heterogeneity. This is not necessarily true

in general. For example, under the uniform distribution, when w is sufficiently close to
one, the large region’s tax revenue increases when regions become more heterogenous. More
heterogeneity leads to lower tax rates for both region, but the large region increases its tax
base by construction.

Since t1 > t9, ex post welfare in each region is given by
W% =~2nN [1 = F (A7) + (w — 1) R
1— AT
WP = 4o N |22 4 B (A | 4+ (w = 1)RY — 20N / cf(c)de. (8)
n 0

Note that total ex post welfare is simply 2Nv + (w — 1)(R” + R5") — 2nN fOVA?g cf(c)de,
which depends only on a weighted sum of tax revenues minus wasteful moving costs.

4 Preferential Regime

Under a preferential tax regime, each region i taxes its existing domestic firms and newly-
arrived foreign firms at different rates, t; for domestic firms and 7; for the foreign firms. When
t; > 7;, a firm in region ¢ will stay in region ¢ if [1 — ¢;]y > [1 — 7]y — ¢, or ¢ > (t; — 75)7.
On the other hand, if ¢; < 7;, all domestic firms stay. In addition, firms in region j move to
region ¢ whenever ¢ < (t; — 7;)y. Total tax revenue in region i, R;(¢;, i, t;, ), is given by:

Ri(-) = Ni[L = F((t: = )V)]vti + N;F ((t; —m)y)ym if 6> 1 & 7 < 5 ()
t Nz’}/tl if tl S Tj & T; Z tj,
Nl’ytl—i-NjF((tj—Tl)’}/)’}/Tl if t; STj &Ti <tj.

Total surplus of firm initially located in region i is simply given by S;(¢;) = (1 — t;)yN;.
The government in region i maximizes €;(R;, S;) = wR; +S; by choosing ¢; and 7; for given
values of ¢; and 7;. Note that the overall Nash equilibrium can be characterized as two

11



independent Nash equilibria. Governments compete for firms initially located in region i
through the choices of ¢; and 7;, and compete for firms initially located in region j through
the choice of ¢; and 7;. For region i, the best-response functions, t;(7;) and 7;(¢;), are given
by:

SR F (i) =)0 e, .
ti(7;) = VI (ti(75)=75)7) it > 7 (10
: .
7 if t; < 75

Yf (&5 =it5))7)

tj lf Ti Z tj.

P& =)y e .
{ s it T <ty (11)

First-order conditions for the foreign tax rates are similar. Denote by €?(t;) = —(t;/B%)(0B/t,)
the elasticity of the domestic tax base B¢ with respect to tax t;, and by €/ (1;) = —(r;/ B/ )(dB! /or;)
the elasticity of the foreign tax base Bzf with respect to tax 7;. These tax base elasticities

are given by:

fti— 7)) oy .

() =  TiTra mm 0> T (12)
£ =) .

e (r;) = VTirG —m L T < (13)

e=L_P((t; —:)v)
1=F((t; —7:)7) -~
When t; < 75, region ¢’s tax base becomes perfectly inelastic, as region ¢ retains all its firms.

In equilibrium, domestic tax rate t; is set such that tax base elasticity equals to

Region ¢ therefore raise its tax rate ¢; until it equals 7;. Whether it raises it further will
depend on the value of 7;. See Figure 3, for the case where t;(7;) > 7;, except for high values
of 7;. In this latter case, the high values of ¢; needed to exceed 7; imply a domestic tax base
elasticity above the one stated above, which implies that t; must be lowered to satisfy the
first-order condition for ¢;. A similar type of argument applies to foreign tax rates, except
for the fact that equilibrium tax base elasticity equals to one. A region sets the foreign tax
rate to simply maximize tax revenue, since it does not care about firms who are not yet
located in the region when tax rates are determined.

To guarantee the existence and the uniqueness of an equilibrium tax rates, we must look
at the slopes of the best-response functions. Lemma 2 states those conditions.

Lemma 2: Whenever f'(c)/f(c) € [=1/v,1/7], the best-response functions are monotoni-

cally upward sloping, with a slope less than one. Then, an equilibrium exists and is unique.

12
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2=
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Figure 3: Preferential taxes ¢; and 7, for uniform moving costs.

Unlike the non-preferential regime, the best-response functions do not depend on regional
sizes in this case. Thus, heterogeneity in size has no influence on the equilibrium tax rates,
but it obviously influence tax revenues directly. The unique equilibrium involves identical tax
policies between regions. An important feature of the equilibrium is that a region’s foreign
firms will enjoy lower tax rates than its domestic firms, even though there is no heterogeneity
between domestic and foreign firms. The next proposition identifies the equilibrium tax rates.

Proposition 4: Under a preferential regime, there exists a unique Nash equilibrium where
domestic tax rates, t; = t; = tP, are greater than the foreign tax rates, 7; = 7; = 7. Domestic

and foreign tax rates, as well as the difference between the two rates AL = tP — 7P are given

by:

el P (ol - 77)

S Tl T .

p_ FOM"—77)
=) )
VLT (L) +2F (A0) = L1 (16)

Corollary to Proposition 4: Under a preferential regime with moving costs uniformly

distributed, there exists a unique Nash equilibrium where:

13
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As we can see in Figure 3, a region always sets a lower tax rate on foreign firms compared
to domestic firms, independently of N; and N,. Note that if regions care only about tax
revenue, then t# = % and 7P = % Consequently, preferential tax treatment is always used
to attract foreign firms. To better understand this result, we should examine the tax-base
elasticities. In equilibrium, the domestic and foreign tax base elasticities are positive, and
equalized. Imagine that 7, was to be smaller than ¢;, but only by a very small amount.
Region ¢ would then attract almost no firms from region j. Reducing 7; further would then
change its foreign tax base by a large proportion. This implies a large foreign tax base
elasticity €/(7;). On the other hand, region j would lose few domestic firms. Increasing its
tax rate on domestic firms would only reduce its domestic tax base by a small proportion.
This implies a small domestic tax base elasticity ed(tj). As the gap in tax rate increases,
both elasticities converges to the point where there are equal, and 7; < t;.

There is another important differences with the preferential tax treatment. Capital flows
in both direction. Firms in region 1 with low moving cost seek the low foreign tax rate
in region 2, and at the same time, firms in region 2 with low moving costs seek the low
foreign tax rate in region 1. For the uniform and homogenous regions case, where only
tax revenue receives weight in the objective function, a total of N/3 firms move from each
regions, creating a sum of moving costs equal to 2NV fol/ ede = %. In the general case, where
both tax revenue and private surplus enter the objective function, the difference in tax rates,

P — 7P = %“T’l is smaller, but still positive, producing a sum of moving costs given by:

N (w-1)"
Moving Costs = — (w_) (18)
9 w

Note that this cost figure does not depend on the size difference between regions; size deter-
mines only the proportion of total movers coming from each jurisdiction. We later compare
these moving costs with those for the non-preferential regime, where firms move from the
large region to the small region, since the latter has the lower tax rate.

With tax rates independent of regional size, size difference influences tax revenue only
directly. For the general case, tax revenue are given by

b gy L E QAR [ = F (AL)] _yEOAL)?
o= f(yAL) T2 N R
p oy oy LT FOADI [ — F (4AL)] F (yA})’
=2 -mN F AL PN GAL) 1)
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For the uniform case, tax revenues are

w—1[2n lw—1 (I1-n)w-—1
Y gt ol (R :
i w {3( 3 w >+ 9 w ]’

w—11[2(1—-n) lw—1 nw—1
RY =2N l1—-—— ——. 20
2 w { 3 ( 3w )+9 w } (20)

Thus, we find that R rises with n, whereas R5 falls with n. In this sense, an increase in
size heterogeneity favors the large region in terms of generating more tax revenues, simply
because it is bigger. Both regions are losing the same percentage of firms to the other region,
since the loss is based on the common difference in tax rates. The large region ends up with
a higher fraction of domestic firms and a lower fraction of foreign firms. Fewer firms are
moving from the small region to the large region than the number of firms who are moving
in the reverse direction. Letting A = F (yA},) denote the fraction of firms that move from
each region, the equilibrium numbers of domestic and foreign firms in each region is:

1—X)2nN for region 1;
1—=X)2(1 —n)N for region 2.
A2(1 —n)N for region 1;
A2nN for region 2.

Nunber of Domestic Firms = { E

Nunber of Foreign Firms = {

With uniform moving costs, the fraction of movers A is less than one-half. Thus, despite
potentially losing many domestic firms and gaining few foreign firms, the large region remains
larger in terms of total number of firms. Tax revenue is also higher in the large region, since
a higher fraction of firms face the higher domestic tax rate there. We can conclude that the
weighted sum of tax revenue and private surplus is greater in the large region than in the
small one.? Finally, if we look at the value of this weighted sum per firm, it is also higher in
the large region, again because a higher fraction of that region’s firms are the highly-taxed
domestic type.

The aggregate welfare loss arising from tax competition, both in term of loss revenue and
moving costs, does not depend on the relative region sizes. However, our analysis suggests
that the large region bears the greater loss, in either absolute or per capita terms.

To summarize, ex post welfare in each region is given by
VAL
WP =2N[n—(2n—1)F (yAL)] v+ (w—1)R} —2(1 — n)N/ cf (e)dc;
0

VAL
WY =2N[1-n)4+ 2n—1)F (yAY)]v+ (w—1)R — ZnN/O cf(e),de (21)

4Note too that total wasteful moving costs are greater for foreign firms located in the large region than
for the foreign firms located in the small region, simply because their are more of the former.
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Total welfare only depend on the weighted sum of tax revenues minus all moving costs. More
p
precisely total welfare equal to 2N~ + (w — 1)[R] + Rb] + 2N fO'YA” cf (c)de.

5 Comparing the two systems

We now compare the preferential and non-preferential regimes. We start with the case of
a uniform distribution of moving costs and first show that total welfare is always higher
under the non-preferential regime when the regions are equal in size. We then investigate
size differences, and find that the two regions differ in their preferences over regimes when
the size difference is sufficiently large. Next, we consider non-uniform differences in moving
costs and explain how they can cause the preferential regime to produce higher welfare than
the preferential regime.

5.1 Uniform Moving Costs

Adding up the revenue for the preferential case, given by (20), we obtain:

Rﬁ"—i—Rﬁ’:ZNw—_l [g_lw__ll <2N<w_—1>' (22)
w

R = 2N {”;1] {1;_”} [“w;l (27137_11)};

w—1112—-n||1—-n w—-—1/(2n—-1
" — 9N . 2
me = o 2 P [ ()] =)
Ry gy — oL [2 (p om) Jle e 1) (24)
! 2 w 3 n 9 w n ’

where the terms involving (2n — 1) for n > 1/2 reflect the shift in tax base from region 1 to
region 2 as a result of region 1’s higher tax rate. If the two regions have the same size, then

this expression reduces to
-1
R + R = 2N (“’—) . (25)

w

It then follows from (22) that tax revenues are higher under the non-preferential case, at
least with identical regions. Since with identical regions, movement of firms only happen in
the preferential case, Proposition 5 follow naturally.

16



Proposition 5: If regions are identical and moving costs are uniformly distributed, the
weighted sum of tax revenue and private surplus is higher under the non-preferential regime
than under the preferential regime.

When governments care only about tax revenue, the difference in tax revenue between
the two regimes becomes substantial. In particular, setting w = oo in (22) gives the following

revenue for the preferential case:

10
R+ Ry = 5N (26)

In other words, moving from the non-preferential regime to the preferential regime reduces
tax revenue by four-ninths in each region, while also introducing wasteful commuting cost.
Recall also that there is only wasteful mobility of firms in the preferential case when regions
are identical. Of course, all tax rates converge to zero as w goes to one. This means that
wasteful difference in tax rates under the preferential regime is also becoming small, thereby
making the two tax regimes similar.

Let us now vary regional sizes. An interesting question is, what happens in the limit as
n goes to one, implying that the number of domestic firms in region 2 is going to zero? If
we compare (22) with (24) in this limiting case, we see that they are identical. This result
is easy to explain. When region 2 has almost no domestic firms, then its optimal strategy
under the non-preferential regime is to set almost the the same tax it would choose under
the preferential regime, where it can distinguish between domestic and foreign firms for tax
purposes. Meanwhile, region 1 attracts almost no foreign firms from region 2, because there
are almost none, so its non-preferential tax is basically a tax on only domestic firms. Thus,
region 1 sets this tax at almost the same level as its tax on domestic firms in the preferential
regime. Gathering our results about the non-preferential tax rates, we have—

Proposition 6: With uniform moving costs, and for symmetric regions, tax rates are such
that {7 = t3¥ > t? > 7P. When n > 1/2, t{¥ and t3" are both declining with n. Moreover,
t1" — t3P is increasing with n, and

. np __ 4p . np __ P
7111_%751 =t >7111_>H%t2 = 7P (27)

With the tax difference between region 1 and region 2 nearly the same as the difference
between domestic and foreign tax rates under the preferential regime, the total number of
firms that are switching regions is almost the same as under the preferential regime. Thus,
we may conclude that tax revenue and wasteful moving costs are almost the same, implying

almost identical private surpluses.
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To conclude, while we saw that the welfare gain from switching to a non-preferential
regime can be be substantial in the case of identical regions, this gain completely disappears
in the limit as one of the regions becomes infinitesimally small.® Since this latter case
corresponds to small tax havens, the suggestion here is that limiting preferential treatment
of tax bases may not be adequate to significantly control tax evasion in practice.b

Let us now compare the welfare levels for each region under the two regimes. The first
result is that any welfare difference is not the result of a difference in the number of firms

occupying the region.

Proposition 7: Assume that moving costs are uniformly distributed. For any givenn > 1/2,
each region’s equilibrium sum of domestic and foreign firms does not depend on whether the

preferential or non-preferential regime is in place.

Thus, the choice of regimes does not affect either region’s ability to induce firms to locate
their operations there. Rather, this choice affects regional welfare levels through differences
in the equilibrium tax rates, and through reallocation costs. For any n where 1/2 < n < 1,
region 1 has higher taxes in the non-preferential case, because its equilibrium tax rate, ¢,
exceeds the tax rates on domestic and foreign firms in the preferential case. With revenue
valued more highly than private surplus, it follows that region 1 always prefers the non-
preferential regime. Region 2 will also prefer the non-preferential regime if it is not much
smaller than region 1, but an interesting conflict emerges when region 2 becomes sufficiently
small. In this case, we next prove that region 2 will now prefer the preferential regime, in
contrast to 1’s preference for the non-preferential regime. We summarize these results for

regional welfare as follows:

Proposition 8: Assume that moving costs are uniformly distributed. Then for all n where
1/2 <n < 1, region 1 prefers the non-preferential regime, whereas region 2 prefers the non-
preferential regime only for n sufficiently close to 1/2; that is, there exists an n < 1 such
that if n <mn < 1, then region 2 prefers the preferential regime.

Finally, let us return to the case of revenue-maximizing regions and examine how differ-
ences in regional size affect regional welfare. Setting n = 1 and w = oo in (22) and (24),
we see that total revenue under either regime is (10/9)N in this limiting case. Thus, total
revenue under the non-preferential regime drops from 2N to (10/9)N as n rises from 1/2 to
1. The drop in both ¢; and t, as n rises from 1/2 to 1 is responsible for this fall. Again with

5This result does not not require uniform moving costs.
In our working paper, we present calculations showing that in some cases, total revenue is greater under
the preferential regime when the difference between regions is sufficiently large.
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n = 1 and w = oo, region 2’s revenue under either regime is obtained by evaluating (39)
found in the appendix. In this way, we obtain the limiting values of each region’s revenue
for both regimes as n goes to one:

8 2
Ry™ = SN, and Ry™ = ON. (28)

Most of the revenue loss from the switch to the preferential regime is occurring in region
2, which is losing its domestic tax base. But it is still impressive that region 2 is managing to
end up with 20 percent of the economy’s total tax revenue, although its share of domestic
firms is going to zero. Evidentally, tiny countries can inflict sizable harm on large countries,
in their ability to siphon off the latter’s tax base.

5.2 Non-uniform Moving Costs

We have seen that a region may prefer the preferential regime over the non-preferential
regime if it is sufficiently small. In this section, we depart from the assumption of a uniform
distribution of moving costs, and identify distributions under which both regions prefer the
preferential regime, although they are identical in size. Moreover, we provide a straightfor-
ward economic interpretation of these distributions.

In the symmetric case, each region gets half the firms under both regimes. Thus, it will
prefer the regime that generates the most tax revenue, since a dollar of revenue is more

valuable than a dollar of private surplus. Our main result is as follows:

Proposition 9: With identical regions and w — oo, the preferential tax regime generates
more tax revenues if the distribution of moving costs features a sufficiently decreasing density
distribution function; more precisely, if and only if:

f ([P —77])
£(0)

A sufficient condition for the preferential tax regime to generate more tax revenues is that

f'(¢) < 0 for all ¢, and

<[L=F(Oltr =) + F ([t = 7])*. (29)

(g

(0)
(1)

> 9. (30)

Ay

Note that the uniform distribution of moving costs definitively does not satisfy this condition.
With the distribution function, f(c) = (1 — ) + 2f¢, which we specified earlier, it would be
sufficient that § < —1/3 for the preferential regime to generate more tax revenue. At the
same time, it is sufficient that § > —1/(1 + 2v) to ensure the existence and the uniqueness
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of all equilibria. These conditions are very restrictive sufficient conditions. Thus, it is clear
that the necessary conditions can be satisfied in cases where v > 1.

When the distribution of moving costs features a decreasing density, many firms are easily
attracted, even for small differences in tax rates between two regions. Home bias behavior
in investment decisions, as described in Haupt and Peters (2005), would correspond to a
distribution function which does not satisfied this condition, because few firms would be
willing to move under this assumption. Many other reasons can account for distribution
functions that would either satisfied or not satisfy the condition stated in Proposition 9.
Consequently, this model can nest both Keen (2001) and Haupt and Peters (2005) models.

6 Concluding Remarks

In this paper, we have investigated the relative merits of preferential vs. non-preferential
tax regimes in a model of tax competition. The literature on this topic contains two views
of the meaning of preferential tax treatment. The more common view is that governments
distinguish between different types of capital, or firms, according to their mobility character-
istics. But the literature on optimal taxation in an open economy emphasizes the difficulties
involved in making such distinctions. Preferential treatment must be based on observable
characteristics of firms that may be only loosely associated with mobility differences.” Thus,
preferential tax regimes often consist of the foreign-owned portion of a tax base being taxed
at a lower rate than the domestic-owned portion, a behavior that is also labeled “discrimi-
nation.” Some countries — e.g. Canada and the US — have signed mutually advantageous tax
treaties, which would be jeopardized if one or the other actor were to start discriminating.
In addition, the prohibition of the asymmetric treatment of foreign and domestic firms has
been included in treaties in the EU and the OECD. Both the EU and the OECD are active
in trying to reduce the extent of discrimination among their members.®

We have adopted this second view in a 2-region model with domestic firms and foreign
firms, distinguished by their region of origin. Using this model, we have found that the non-
preferential regime can yield substantially more tax revenue than the preferential regime. But
we have also seen that more revenue will be raised in the preferential case when the number
of firms with low moving costs is relatively high. Since this is thought to be increasingly
the case in the modern world economy, our results provide an important qualification to

arguments in favor of the nondiscrimination principal in OECD guidelines for international

"Hagen, Osmundsen, and Schjelderup (1998) work with a model where a firm’s mobility private infor-
mation but is related to the size of its investment. In this case, it is optimal to impose a nonlinear tax on
investment.

80n this, see OECD (1998).
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taxation, at least as a method for controlling wasteful tax competition.

Our analysis helps shed light on the controversy concerning the welfare effects of tax
havens. Slemrod and Wilson (2009) argue that the profit-shifting opportunities created by
tax havens worsen the tax competition problem. In particular, tax havens increase the
welfare costs that a competing country faces when it raises its tax rate on mobile capital.
As a result, tax rates are lower than in the absence of tax havens.” On the other hand, Hong
and Smart (2010) distinguish between immobile domestic capital and mobile foreign capital,
and argue that tax havens may provide a country with a way to lower its effective tax rate
on mobile foreign capital when all capital must be taxed at the same statutory rate. In
this way, tax havens can benefit the country by bringing about the type of preferential tax
treatment analyzed in the current paper. But our analysis has asked whether preferential
treatment is desirable for an entire system of competing non-haven countries, rather than
just a single country. Using tax havens to achieve a desired level of preferential treatment
would require a careful design of tax laws and enforcement mechanisms, so that the optimal
amount of profit-shifting was accomplished. But even then, our baseline model with uniform
moving costs shows that preferential treatment is not desirable.”

As described by Schjelderup (2014), tax havens typically use preferential treatment to
collect little or no taxes from foreign firms. But tax havens often serve as conduits of real
investments flowing between non-haven countries, rather than the final destinations of these
investments. Our analysis suggests, however, that those small countries that do compete for
real investment may also favor a preferential regime. This potential conflict between large
and small countries suggests that eliminating tax havens may be politically difficult, even

when it is desirable from the viewpoint of the entire world economy.

9Johannesen (2010) qualifies this result in a model where there is profit-shifting between non-haven
countries.Introducing tax havens may sufficiently reduce the benefits that low-tax countries obtain from this
profit-shifting to cause them to raise their tax rates, resulting in welfare gains for all non-haven countries.
10Wilson (2014) reviews the literature on on tax havens in models of tax competition. .
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8 Appendix

Proof of Lemma 1: By differentiating the first-order condition, we obtain the slope of the

best-response function:

F(Ea—t)v)+taf (Li—ti)y) - ‘ .
D (En (= MR R
Ot (1)1, = o
St =tV =t ((ti—ti)7) ¢ 4 }
e DEACERD R ZE

The second-order conditions are both satisfied if and only if the denominators are positive,

Fl oL L
“Fo) € { 27’27]' (32)

If this condition is satisfied at t; = 1, then it is always satisfied. We can then conclude that if
the sufficient condition, f'(c)/f(c) € [-1/2v,1/27], is satisfied, the second-order conditions

are also satisfied. Existence of an equilibrium is guaranteed when the second-order conditions

or equivalently, iif:

are satisfied. For any value of ¢; > t;, region i’s best-response function is then positively
sloped, only if the numerator is also positive. This conditions holds if f'(c)/f(c) > —1/7,
and the reverse condition applies when ¢; < t;. Consequently, a sufficient condition for the
best-response functions to be positively sloped is, f'(¢)/f(c) € [-1/7,1/7]. Moreover, it is
easy to see that if the best-response functions are upward sloping, then their slopes are less
than one. This guarantees a unique solution. QED

Proof of Proposition 1: Given Lemma, 1 both reaction functions cross only once. Solving
equation (2) reveals that ¢[? = ;¥ = MT_I#(@ QED

Proof of Proposition 2: First, we prove by contradiction that in any equilibrium, whenever
n > 1/2, it must be the case that ¢; > t;. Imagine that a combination of tax rates, to > t,

solves both best response functions. From (2), we could then show that

SoFOl—t]) nF+1-nF0lt-t)

= = 33
t2 (]_ — n)t1 ( )
Re-writing the equation above, we obtain:
to St F (ot — 1)) (34)
ty  “S—F ([t —t])

Since n > 1/2, it must be the case that the right-hand side of the equation above is
greater than 1. Consequently, we must have that ¢; > 5, which is a contradiction. The same
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contradiction does not apply for values of ¢; > t5. Moreover, when 5 = 0, then ¢;(0) > 0. We

also know that ‘%;)T(SQ) <1l< %, so consequently there exist a unique Nash equilibrium
tq

where t;(n) > ta(n). The tax differential is then given by AL f(vAl%) + F (vAY) =

el QED

Proof of Proposition 3: For any value of ¢; > ¢y, the first-order condition for region 1 is
independent of n. With the second order conditions satisfied, we can show that

Otay(t) B :jv__ng
on  2f ((t1 — t2)y) — ytaf’ (1 — t2)7)

Since t1(t2) is increasing in to, this result implies that ¢; and t5 are both decreasing with n.

<0. (35)

Comparative static reveals that:

On  2f(yAYZ) +vAG S (vATE)
The expression above is always positive when f'(c)/f(c) € [-2/7,2/7]. QED
Proof of Lemma 2: The slopes of the best-response functions are given by:
- F(G=—m) D)t f (G=75)7) e 4 .
0ti(m;) _ ) spGspmnfiaryy L t> 75 (37)
(4. F(@E=)V) =y f (ti—T)v) ¢ .
Orilt) _ | o= L 7 < (38)
8tj 0 if T; Z tj.

See Lemma 1 for the rest of the proof, as both proofs are almost identical. QED

Proof of Proposition 4: The proof of Proposition 4 is similar to the proof of Proposition 3.
Given the first-order conditions, no equilibrium exist when ¢; < 7; or t; < 7;. Consequently,
the domestic tax rate for region ¢, and the foreign tax rate for region j are such that ¢; > 7;.
Equations (14) and (15) are derived directly from the first-order conditions, and (16) follows.
QED

Proof of Proposition 7: Consider region 1. Under the non-preferential regime, it obtains
no foreign firms, but its loss in foreign firms is proportional to n(2 — (1/n)) = 2n — 1, where
n measures the relative size of region 1’s initial domestic tax base, and 2 — (1/n) shows
how the difference in regional tax rates depends in n. For the same factor of proportionality,
under the preferential regime, region 1’s loss of domestic firms is proportional to n, whereas
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its gain of foreign firms is proportional to 1 — n, resulting in a net loss equal also equal to
2n — 1. Thus, the number of firms that occupy region 1 in equilibrium does not depend on
the tax regime. A symmetrical argument applies to region 2. QED

Proof of Proposition 8: The remaining result that we need to prove is that region 2 is
better off under the preferential regime if n is close to one. Region 2 prefers the preferential
regime if tax revenue is higher. Given Proposition 6, any difference in tax revenue between
the two regimes disappears as n goes to 1. Thus, we can compare revenue for high n by
differentiating the revenue function with respect to n for each regime, and evaluating the
derivatives at n = 1. For the preferential regime, (20) shows that a marginal reduction in n

from 1 raises revenue by

8_ni3w

(39)

_OR;  2Nw-1 [2 w—l]
— -

For the non-preferential case, differentiate Ry” with respect to n and evaluating the derivative
at n =1 gives
OR,” 2Nw—1

on 3 w (40)

Comparing (39) and (40), we see that (39) exceeds (40) for all value of w. QED

Proof of Proposition 9: With homogenous regions, and w — oo tax revenue for region ¢

under a preferential tax regime is given by

[1— F(y[tr — 7)) + F (7[t* — 77))°
f(y[tr —77]) '

Tax revenue RY is larger than tax revenue under a non-preferential tax regime, R.” = N/ f(0),

R =N (41)

only if condition (29) is satisfied. Since the right-hand side of the condition is less one, it
must be the case that f (y[t? — 77]) < f(0), and so the density function must be sufficiently
decreasing. Since, [1 — F (y[t? — 72))*+F (y[t* — 7*])* > 1/2, a sufficient sufficient condition
is that % > 2. QED
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