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Abstract

The standard tax competition literature predicts that capital taxes

will race to the bottom as capital become mobile, while new economic

geography models allow for economic integration to lead to a race to the

top in tax rates. This paper shows that the race to the top result can be

obtained from within the standard tax competition modelling framework

augmented with agglomeration forces. Agglomeration forces work to mit-

igate tax competition pressures, and capital taxes are instead driven by

tax exporting incentives.
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1 Introduction

The standard tax competition literature predicts that capital taxes will be com-

peted downward as economic integration increases (Zodrow and Mieszkowski,

1986, Wilson, 1986), with negative welfare e¤ects as the pressure on tax rates

causes public good provision to su¤er. The last couple of decades have seen an

unprecented increases in international economic integration, and following the

standard tax competition theory, we should therefore expect to see taxes on mo-

bile capital plummeting around the world. But the data suggests that the story

is less clearcut than what the standard tax competition theory implies. There is

evidence of strategic interaction among governments in setting capital tax rates

(Devereux et al., 2004), but the jury is still out on whether such strategic inter-

action has led to the predicted downward pressure on capital tax rates. Taxes

on mobile capital have either increased, decreased or did not change over the

past 30-40 years depending on how capital tax rates are measured (Krogstrup,

2003). Moreover, while a couple of studies �nd a negative impact of indica-

tors of �nancial integration on corporate tax rates (Slemrod, 2004; Swank and

Steinmo, 2002), other studies suggest that capital taxation has increased with

the degree of capital mobility (Quinn, 1997; Garrett and Mitchell, 2001).

The new economic geography (NEG) literature has recently come up with

an alternative to the standard tax competition model, pointing out that as

economic integration increases, the scope for agglomeration of economic activity

increases as well (Ludema and Wooton, 2000; Andersson and Forslid, 2003;

Baldwin and Krugman, 2004; Kind et al., 2003; Ottaviano and Van Ypersele,

2005). When agglomeration rents accrue to mobile factors, these can be taxed

non-distortionarily, as the mobile factor is locked in to the geographical location

of the agglomeration rents. The mobile factor as such becomes �quasi-�xed�.

Since agglomeration forces are found to be bell-shaped in the degree of economic
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integration1 , NEG models �nd that tax competition occurs �and can be very

�erce �for relatively low and high levels of economic integration, but that tax

competition is reduced and may even be reversed for intermediate levels of

economic integration - hence the reference to a "race to the top" in Baldwin

and Krugman (2004). NEG models thus �nd that tax competition pressures are

U-shaped in economic integration.

The standard and the NEG scenarios for tax competition are not directly

comparable due to the notable di¤erences between modelling frameworks of two

literatures. In particular, NEG models generally de�ne economic integration

as a lowering of trade cost2 given zero barriers to capital �ows, while standard

tax competition models analyze the move from zero to perfect capital mobility

under free trade.

Given the importance of the chosen analytical framework for the outcome

of the tax game and the associated policy implications3 , a synthesis of the two

approaches is desirable. A few attempts have been made to include agglomera-

tion forces into the standard tax competition modelling framework. Fernández

(2005) augments the standard workshorse tax competition model with external

economies of scale, and Burbidge and Cu¤ (2005) allow for increasing returns

to scale on both the �rm and the aggregate level in an otherwise standard

tax competiton model. Both �nd that tax competition intensi�es when allow-

ing for agglomeration forces, since the cost of capital �ight increases as scale

economies are lost. Neither Fernández (2005) nor Burbidge and Cu¤ (2005) �nd

that including agglomeration forces allows tax rates to escape tax competition

pressures.

Does this mean that "race to the top" result of the NEG literature does

1Baldwin et al. (2003) give a general overview of the �ndings of the NEG literature
2The term �trade costs� should be understood in the most general sense of the world, as

covering tari¤s, non tari¤ barriers and transportation costs alike.
3See Baldwin and Krugman (2004) for a discussion how the policy implications of the two

strands of literature di¤er.
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not survive when the modelling setup and central assumptions are those of the

standard tax competition model? This paper shows that the answer is no. It

turns out that the main driver of the results of Fernández (2005) and Burbidge

and Cu¤ (2005) is the assumption that agglomeration forces are of moderate

strength (in a sense that will become clear in Section 3 below). In the light

of the NEG literature, this assumption can be interpreted as requiring that

agglomeration forces are outweighed by dispersion forces, which implies that

capital movements between jurisdictions remain stabilizing and the dispersed

equilibrium, which is typical of the standard tax competition model, persists.

The assumption of moderate agglomeartion forces precludes the formation of

core-periphery equilibria, just as is the case when dispersion forces outweigh

agglomeration forces in NEG models. When the opposite assumption is made,

namely that agglomeration forces are relatively strong, an equilibrium emerges

within the standard tax competition model in which all capital is located in one

jurisdiction, reminiscent of the core-periphery equilibrium of NEG models. In

this equilibrium, the agglomeration rents to capital can be taxed within limits

without inducing a capital out�ow.

This paper thus shows that the main results of the NEG literature for tax

competition are fully compatible with the standard tax competition model aug-

mented with agglomeration forces: When the agglomeration forces are assumed

to be of moderate strength, the standard tax competition model produces �erce

tax competition akin to the dispersed equilibrium outcome of NEG models.

When the strength of the agglomeration forces exceeds a critical level, the stan-

dard tax competition model produces a core periphery equilibrium in which

tax competition pressures are reduced or undone, similar to the core periphery

equilibrium outcome for the tax game in NEG models.

The assumption that agglomeration forces are relatively strong changes the
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nature of the standard tax competition model quite drastically, as core-periphery

equilibrium allocations of capital emerge. One consequence of this is that tax

exporting incentives form endogenously and play a central role in driving tax

rates as tax competition pressures subside. The model also allows for the un-

usual combination of binding tax competition and excessively high tax rates to

emerge in equilibrium.

The paper is structured as follows. The next section presents a standard

tax competition model a la Zodrow and Mieszkowski (1986), augmented with

external economies of scale following Fernández (2005). The model setup di¤ers

from that of Fernández (2005) in several ways. The assumption on the strength

of the external economies of scale is relaxed, there are only two jurisdiction, and

an additional tax instrument, non-distortionary head taxes, is added. Note that

the inclusion of an additional source of tax revenue is not necessary for the results

(which are driven entirely by the relative strength of external economies), but

head taxes allow both jurisdictions to provide public goods in a core-periphery

equilibrium, in spite of the periphery not possessing a capital tax base. Section

3 brie�y illustrates the intensi�ed tax competition result obtained in Fernández

(2005) and Burbidge and Cu¤ (2005). The core-periphery equilibrium and the

possibility of a �race to the top� in capital taxes are illustrated in Section 4,

and the �nal section concludes.

2 The Model

The model is a two-jurisdiction version of Zodrow and Mieszkowski (1986),

augmented with external economies. The two identical jurisdictions together

form the world. There is an in�nity of �rms and households in each jurisdic-

tion. Each �rm is owned by a household and produces a homogenous good,

the price of which is normalized to one. The produced good is traded freely
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between the two jurisdictions at no trade or transportation costs and, hence, ju-

risdictional production does not have to equal jurisdictional consumption. This

assumption is implicit in the standard tax competition model where equilibria

between equally sized jurisdictions are symmetric with zero trade. It becomes

central in the present setup, since trade accounts do not necessarily balance

(rather, the current account balances) in asymmetric equilibria. There are two

inputs in production: mobile capital and a �xed factor, which is provided by the

owner household. Similarly to Fernández (2005), agglomeration economies are

introduced as external economies deriving from the aggregate amount of capital

invested in the economy. External economies is the simplest possible way of

allowing for agglomeration economies4 , and can be interpreted as a summary

measure of the strength of agglomeration forces relative to dispersion forces

given the stock of capital invested in the jurisdiction in question5 . Normalizing

the total amount of households to one, the per household production function

equals the aggregate production function and can be written as

yi = f(ki)h(ki) (1)

where f 0 > 0, f 00 < 0 and h0 > 0, and where ki is the amount of capital per

household invested in production in jurisdiction i, i = 1; 2. f(ki) is a constant

returns to scale per capita production function index, where the �xed factor is

left out for ease of exposition. h(ki) gives the external economies of scale of

capital accumulation in the jurisdiction in question. In making decisions re-

garding input demand and output supply, �rms treat the aggregate amount of

capital invested in the jurisdiction, and hence h(ki), as given. (1) thus re�ects

4 It is, in fact, the way agglomeration forces were modelled in the "old" economic geography
literature.

5As noted in the introduction, the relative strength of agglomeration and dispersion forces
depends, among other things, on trade cost in NEG models, and as such, the model here can
also be interpreted as having non-zero trade cost which are modeled implicitly as part of the
aggregate production function rather than being explicitly imposed.
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that �rms on the micro level perceive to be operating with a constant returns

to scale technology, while technology and/or pecuniary spillovers of agglomer-

ation of production leads to external economies of scale. In all other respects,

the framework is the same as in the standard tax competition model. The

representative household in jurisdiction i receives net of tax income from in-

vested savings, k, and income from ownership of the �xed factor. The budget

constraint of the representative household is given by:

xi = f(ki)h(ki)� f 0(ki)h(ki)ki + �k � Ti; (2)

where xi is the total income net of tax of the representative household, � is

the after-tax return to capital owned by households in jurisdiction i and Ti

is a lump sum head tax paid to government in jurisdiction i. The utility of

the representative household depends positively on public spending and private

consumption according to:

u(gi; ui); u
0
g; u

0
x > 0; u

00
gg; u

00
xx < 0 , (3)

where gi is spending on public goods in jurisdiction i. The government pro-

vides this public good, which is �nanced with source taxes ti on mobile capital

and head taxes on households located within the jurisdiction. The government

budget constraint of jurisdiction i is given by:

gi = tiki + Ti (4)

The total amount of capital available in the world is the sum of capital employed

in the two jurisdictions, and assuming that all savings are invested in production,
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the resource constraint becomes:

k1 + k2 = 2k (5)

The tax game is a two stage complete but imperfect information game. In the

�rst stage, the governments play a one shot game in tax rates, taking the initial

allocation of capital across the two jurisdictions as given. Both governments are

assumed to be benevolent, and thus to have as strategy to choose the tax rate

that maximizes the utility of the representative household of their jurisdiction,

subject to the government and private budget constraints. The governments

have complete information when selecting their optimal tax rates. In the second

stage, households observe the tax rates chosen by the governments, and the

initial net returns to capital in the two jurisdictions, which in turn depend on the

initial allocation of capital between the two jurisdictions. They then reallocate

capital toward the jurisdiction with the highest net return to capital (thereby

changing the gross return to capital). Capital is reallocated to an extent that

ensures capital market equilibrium, de�ned as the situation in which all capital

receives the same net of tax return. Capital market equilibrium requires either

that net returns to capital are equalized across jurisdictions, or that all capital is

invested in the high-return jurisdiction. Note that the reallocation of capital in

the second stage of the game happens instantaneously. There are no dynamics

in this model. Finally, the equilibrium concept is that of a sub-game perfect

Nash equilibrium unless otherwise speci�ed.

3 The Race to the Bottom

Start by making the assumption, as in Fernández (2005), that the e¤ect on the

return to capital from agglomeration economies is dominated by the decreasing
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marginal productivity of capital6 :

@

@k
[f 0(k)h(k)] < 0 (6)

Assumption (6) implies that a reallocation of capital between the two jurisdic-

tions in the second stage of the game will lead to a lower return to capital in

the receiving jurisdiction, and to a higher return to capital in the jurisdiction of

origin. Given the properties of the production function, there will hence be only

one interior allocation of capital between the two jurisdictions corresponding to

capital market equilibrium. This capital market equilibrium is characterized by

an equalization of net returns to capital across jurisdictions:

� = f 0(ki)h(ki)� ti = f 0(kj)h(kj)� tj (7)

Fernández (2005) shows that in this case, the tax competition game between the

two jurisdictions becomes �ercer, since attracting capital is even more desirable

when scale economies are added. To illustrate this point, assume for a moment

that there is a non-trivial ceiling for the level of the non-distortionary head tax,

Ti, such that governments will want to complement their tax revenues with the

use of source based capital taxes7 . The equilibrium in tax rates is found by

solving the government�s maximization problem and imposing symmetry across

6To interpret this assumption on the relative strength of the external economies, note that
in the NEG literature, trade and transportation costs determine the size of agglomeration
rents accruing to the mobile factor, in this case the steepness of h(ki). These rents are
generally found to be bell-shaped in trade and transportation costs, so assumption (6) could
be interpreted as setting a speci�c range for these costs (i.e. either low are high, but not mid
range).

7The assumption of a non-trivial head-tax ceiling is akin to the assumption made in Zodrow
and Mieszkowski (1986).
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jurisdictions, which yields8 :

u0g (gi; xi)

u0x (gi; xi)
=

1

"ki + 1

�
1� f(ki)h

0(ki)

ki

@ki
@ti

�
> 1 (8)

where "ki =
@ki
@ti

ti
ki
< 0 and @ki

@ti
= 1

2(f 00(ki)h(ki)+f 0(ki)h0(ki))
< 09 . The right hand

side of (8) is the marginal cost of public funds associated with the capital tax

instrument. Note that the marginal cost of public funds is greater than one

because the capital tax distorts the investment decision of the households. (8)

shows that in equilibrium, the governments will select tax rates which ensure

that the marginal cost of public funds is equal to the marginal rate of substitu-

tion between private and public spending (the left hand side of (8)), and hence,

u0g > u
0
x. If the jurisdictions could agree to increase their capital tax rates mar-

ginally, the allocation of capital would be una¤ected, and utility would increase.

Capital taxes are therefore too low relative to social optimum. This conclusion

is qualitatively identical to that derived from the standard tax competition lit-

erature, but the presence of external economies, which adds the second term in

the parenthesis on the right hand side of (8), magni�es this result: as Fernán-

dez (2005) and Burbidge and Cu¤ (2005) �nd, tax competition becomes �ercer

when we allow for moderate agglomeration forces.

When the head tax is free to vary, on the other hand, the result is identical

to that of the standard tax competition literature. The governments will levy

only non-distortionary head taxes. The equilibrium outcome for taxes, public

8The government�s problem is to maximize the household utility function with respect to
capital taxes and head taxes, subject to the private and public budget constraints, the resource
constraint and the �nancial market equilibrium condition. The symmetric solution is found
by imposing ki = kj = k.

9 @ki
@ti

is found by totally di¤erentiating the resource constraint (5) and the �nancial market
equilibrium condition (7) with respect to ti:
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spending and capital allocation is correspondingly socially optimal10 :

u0g (gi; xi)

u0x (gi; xi)
= 1 (9)

Note that when the head tax is free to vary, the level of capital taxes (i.e. zero)

is una¤ected by the presence of external economies, as long as the strength of

the external economies conform with assumption (6).

As shown in the next section, the nature of the equilibrium changes drasti-

cally when assumption (6) is relaxed.

4 The Race to the Top

Assume now that
@

@k
[f 0(k)h(k)] > 0. (10)

(10) implies that external economies of scale have a stronger in�uence on the

return to capital than the �rm level decreasing marginal productivity of capi-

tal11 . This assumption completely alters the impact of capital reallocation on

the returns to capital: As capital is reallocated toward the high-return jurisdic-

tion, the initial return di¤erential is widened. Note that assumption (9) implies

that the gross return to capital in the jurisdiction with relatively more capital

is always greater than the return to capital in the jurisdiction with relatively

less capital. In particular, and for later use, note that:

f 0
�
2k
�
h
�
2k
�
� f 0 (0)h (0) : (11)

10This latter property is due to the assumption that all households own capital and pay
head taxes, thus eliminating any potential for redistributive consequences of the change in the
tax mix.
11 In the light of the NEG literature, this assumption can be interpreted as setting the range

of implicit trade and transportation costs to intermediate levels, for which agglomeration
forces dominate dispersion forces.
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The game now unfolds as follows. In the second stage, all capital locates in

the jurisdiction with the highest initial net return (which in turn magni�es the

net return di¤erential between the two jurisdictions). If the net return to capital

is initially equal in the two jurisdictions, no relocation of capital takes place in

the second stage. There are now two types of sub-game perfect Nash equilibria

in tax rates in the �rst stage, depending on whether the initial capital allocation

is symmetric or whether all capital is invested in just one jurisdiction (the core

periphery equilibrium). The symmetric equilibrium only exists under certain

conditions on the aggregate production function and is characterized by zero

tax rates in both jurisdictions. Moreover, the symmetric allocation of capital is

unstable and ine¢ cient. The symmetric Nash equilibrium is hence delegated to

appendix and not considered further here.

Consider the case in which the economy is initially characterized by a core-

periphery allocation of capital. Accordingly, all capital is invested in the produc-

tion of one jurisdiction - the core - while the other jurisdiction �the periphery

- does not have any production at all12 . The net of tax income of the represen-

tative household in the core and the periphery are now given by:

xc =
�
f(2k)� f 0(2k)2k

�
h(2k) + (f 0(2k)h(2k)� tc)k � Tc (12)

xp = (f
0(2k)h(2k)� tc)k � Tp

where p and c subscripts denote core and periphery values. The government

budget constraints in the two jurisdictions are given by:

gc = tc2k + Tc (13)

12As is typical for NEG models, the model does not answer which jurisdiction becomes core
and which becomes periphery. This is put down to �accident of history�
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gp = Tp

The representative household of the periphery divides its net income from capital

on imports of the private good and on paying head taxes to the government.

In this setup, the jurisdiction hosting the core is able to tax capital within

certain limits (see below) without risking that capital relocates to the other

jurisdiction, since according to (11), the di¤erence between the marginal gross

return to capital in the core and the potential marginal gross return to capital

of the periphery is strictly positive. As long as the capital tax rate does not

exceed this di¤erence, the net return to capital will stay greater in the core.

The upper limit to the capital tax rate in the core depends on the periphery�s

capital tax rate according to:

ttrig = f 0
�
2k
�
h
�
2k
�
� (f 0 (0)h (0)� tp) > 0: (14)

If the capital tax rate in the core is set above ttrig, the potential net return to

capital will be higher in the periphery and this will trigger a capital out�ow

from the core. Moreover, the process will be irreversible; all capital will locate

in the periphery. Below ttrig, however, capital is e¤ectively immobile, and can

be taxed without distortions.

The government in the core chooses the head tax and the capital tax rate

such that the utility of the representative household in the core is maximized,

given the core�s private and government budget constraints, and assuming that

capital is immobile within the limit given by ttrig. Consider �rst an interior

solution, i.e. a solution in which the optimal capital tax rate in the core is

below ttrig. The resulting �rst order conditions with respect to the head tax is
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equal to (9) and the �rst order condition with respect to the capital tax becomes:

u0g (gc; xc)

u0x (gc; xc)
=
1

2
(15)

(9) and (15) imply that the government in the core derives all tax revenues

from the capital tax while setting head taxes to zero13 . The intuition for this is

straightforward. Both taxes are locally non-distortionary in the interior equilib-

rium, due to the quasi-�xed nature of capital below ttrig. But while the entire

tax burden of the head tax falls on domestic households, domestic households

only pay half of the tax revenue accruing from the capital tax. The rest is paid

by foreign capital owners whom the government in the core does not care about.

The capital tax instrument in this sense allows the government to export half

the tax burden of the capital tax14 .

The periphery will have the same tax exporting incentive to use the capital

tax, if it is able to set it low enough to attract capital to the periphery in the

second stage of the game. If

etc � ttrigtp=0
= f 0

�
2k
�
h
�
2k
�
� f 0 (0)h (0) > 0 (16)

where etc is the core capital tax rate which satis�es (15), then there is no non-
negative level of the capital tax rate in the periphery which will be low enough

to attract the stock of capital. In this case, the capital tax yields no tax revenues

in the periphery irrespective of its level. Consequently, the level of the capital

13The �rst order conditions for the government�s problem in the interior equilibrium case
is to set Tc according to (9), and tc according to (15). This is only achieved simultaneously
by setting either Tc = 0 or tc = 0. Setting Tc = 0 yields the highest level of utility.
14 In some NEG models, the potential for tax exporting is precluded by the assumptions

regarding the government objective function (Ludema and Wooton, 2000, and Andersson and
Forslid, 2003, assume that governments do not care about the owners of the mobile factor,
Baldwin and Krugman, 2004, assume that government preferences are de�ned over taxes and
tax revenue per se, rather than over the utility of the representative citizen.). Kind et al.
(2000) and Ottaviano and van Ypersele (2005) do �nd tax exporting e¤ects as a main driver
of tax rates in the core periphery allocation of capital.
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tax rate of the periphery is not pinned down in equilibrium. The periphery�s

head tax, on the other hand, is set optimally according to (9).

Multiple equilibria of this type are a typical feature of NEG models, and

can be dealt with through a re�nement of the equilibrium concept15 . Following

Ludema and Wooton (2000) the periphery tax rate under assumption (16) is

pinned down by requiring that if it were possible that households could make a

mistake and locate in the periphery in the second stage of the game, in spite of

the net return to capital being lower in the periphery, then the periphery would

not want to change its capital tax rate if it were given the option to do so16 . In

this case, the periphery would set its capital tax rate according to (15). Because

the periphery sets a non-zero head tax while the core does not apply head taxes

under assumption (16), this "shadow" capital tax rate in the periphery will be

positive, but lower than in the core.

The interior core-periphery Nash equilibrium in tax rates is hence charac-

terized by assumption (16) being satis�ed, etc and etp being set according to (15),eTc = 0 and eTp being set according to (9).
The head tax plays a very small role in this equilibrium. Imposing an upper

ceiling on the head tax, as in Zodrow and Mieszkowski (1986), would have

no impact on ttrig or on the equilibrium tax rates in the core. The head tax

instrument allows for public goods provision in the periphery in the absence of

a capital tax base, and constraining it hence only a¤ects the shadow capital

tax rate set in the periphery. If head taxes were not available at all, as in

Fernández (2005) and Burbidge and Cu¤ (2005), the shadow capital tax rate

in the periphery would be equal to the capital tax rate in the core, and there

would be no public goods provision in the periphery17 . Irrespective of the

15Alternatively, Baldwin and Krugman (2004) solve this problem by assuming that both
capital and labor are taxed by the same tax rate, leaving the labor tax base in the periphery
as the determinant of the periphery tax rate.
16This is a socalled �trembling hand�perfect equilibrium re�nement.
17The core-periphery equilibrium of Ludema and Wooton (2000) exhibits a similar feature
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assumptions regarding the head tax, the interior Nash equilibrium in tax rates

is characterized by a complete absence of tax competition pressures. Quite the

opposite, capital tax rates are set too high from a social optimum point of view,

due to tax exporting incentives.

These �ndings change slightly if (16) is not satis�ed. In that case, the core�s

optimal choice of capital tax rate is directly constrained by the possibility that

the periphery sets a capital tax rate which is low enough to have all capital

relocating to the periphery in the second stage of the game. An element of tax

competition thus returns. This case is akin to the limit taxing equilibrium of

Baldwin and Krugman (2004). The core will wish to set the highest possible

tax rate which allows it to keep the core, given the capital tax rate of the

periphery. The core government hence sets its capital tax rate equal to ttrig18 .

The periphery government sets its capital tax rate to zero so as to pressure

the capital tax rate of the core, thus increasing the net of tax capital income

of its citizens. Since the periphery still does not have any capital tax base,

the periphery head tax is set optimally as in the interior equilibrium. The

equilibrium level of the head tax in the core now depends on the strength of the

tax competition pressures from the periphery. If the pressure is strong enough

to reduce the core capital tax rate to a level below that which would ensure an

optimal provision of public goods in the core, i.e. if
u0g(gc;xc)

u0x(gc;xc)
� 1 for etc = ttrigtp=0

,

then head taxes will be employed to raise additional tax revenues in the core.

Otherwise, core head taxes remain unused.

The limit taxing Nash equilibrium is given by etc = ttrigtp=0
, eTc � 0, etp � 0

and eTp set according to (9). While tax competition pressures are present in the
due to their assumption that only the mobile factor is taxed. Most other NEG contributions
to the tax competition literature allow for an additional tax instrument on immobile factors
and hence allow for public good provision in the periphery.
18Note that the core�s capital tax rate in the limit taxing equilibrium should be understood

as equal to ttrig � ", where " is de�ned as the smallest possible value ensuring stability of the
core-periphery allocation of capital.
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limit taxing equilibrium, the core�s capital tax rate may still be too high from

a social optimum point of view, which gives rise to the possible coexistence of

tax competition pressures on the margin, and excessively high tax rates due to

tax exporting. Tax competition pressures are welfare improving in this case, as

they counteract the tendency to overtax. This is counter to the traditional �nd-

ings of the tax competition literature, where the assumption of non-benevolent

"Leviathan" type governments is usually needed for tax competition to increase

social welfare.

The combination of tax competition pressures and excessively high tax rates

is new to the new economic geography literature19 , and only occurs when cross

border ownership of capital is assumed exogenously in the standard tax compe-

tition literature (Eij¢ nger and Wagner, 2001).

5 Conclusion

The new economic geography literature �nds that for intermediate levels of

economic integration, agglomeration forces are strong and have the potential to

mitigate or reverse tax competition pressures, producing a potential race to the

top in capital tax rates as economic integration increases. The standard tax

competition literature, on the other hand, �nds that tax competition pressures

increase in the degree of economic integration, leading to a race to the bottom

in capital tax rates. Moreover, allowing for moderate agglomeration forces in

the standard tax competition model only reinforces this result. By extending

the standard tax competition model with increasing returns, this paper has

shown that the potential race to the top in NEG models does extend to the

standard tax competition model augmented with agglomeration forces, as long
19The combination of tax competition and too high tax rates could possibly arise in the

model of Kind et al. (2000), which has the potential for both tax exporting and a limit taxing
equilibrium, but it does not seem to be the case for the parameter values chosen in their
numerical simulations.
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as the agglomeration forces are su¢ ciently strong to produce core periphery

equilibria.

Two additional insights have emerged from the exercise. First, the inclu-

sion of agglomeration forces in the standard tax competition model results in

equilibrium net trade in capital between initially identical jurisdictions. This

is di¤erent from standard tax competition models, which only produce equilib-

rium trade in capital when the competing jurisdictions are asummed to di¤er in

size or capital endownments (Wilson, 1991; Kanbur and Keen, 1993), or when

gross trade in capital is assumed exogenously (Huizinga and Nielsen, 1997, Ei-

j¢ nger and Wagner, 2001). The emergence of net trade in capital has strong

implications for equilibrium tax rates. As agglomerated jurisdictions are capital

importers and the constraints imposed by tax competition pressures are relieved

by the presence of agglomeration rents, tax exporting incentives end up driving

the capital tax rate above its socially optimal level in agglomerations.

A second insight which has emerged is that an equlibrium outcome with

simultaneous tax competition pressures and excessive capital tax rates has the

potential to occur endogenously (the limit taxing equilibrium). Tax competition

is bene�cial in this case, as it acts to limits the harm done by tax exporting

incentives. An important policy implication is that measures designed to reduce

tax competition pressures (e.g. capital tax �oors) could be potentially harmful.
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Appendix

Consider the game described in Section 4 when it sets o¤ in a starting point

with a symmetric allocation of capital. Given an initial symmetric allocation

of capital between the two jurisdictions, the government�s problems looks as

follows:

max
Ti;ti

U (xi; gi) (17)

s:t: (a) xi = f
�
k
�
h(k)� tik � Ti; gi = tik + Ti for ti = tj

(b) xi = f
�
2k
�
h(2k)� f 0

�
2k
�
h(2k)k � tik � Ti; gi = ti2k + Ti for ti < tj

(c) xi =
�
f 0
�
2k
�
h(2k)� tj

�
k � Ti; gi = Ti for ti > tj

Since the distribution of capital is �lumpy�, the expressions for the private

and government budget constraints depend on the allocation of capital in the

second stage of the game, which in turn depends on the capital tax rates chosen

by the two jurisdictions in the �rst stage of the game . If jurisdiction i sets a

lower capital tax rate than jurisdiction j, jurisdiction i will win the core, i.e.

attract all the capital to jurisdiction i (case b in (17)). The opposite holds true

if jurisdiction i sets a higher capital tax rate than jurisdiction j (case c). If

the two jurisdictions choose the same capital tax rate, the outcome will be a

symmetric allocation of capital (case a in (17)). First, note that the �rst order

condition with respect to the non-distortionary head tax is given by (9), which

means that public good provision can be carried out at a marginal cost of public

funds of one. Hence, jurisdiction i will only use its capital tax instrument if the

marginal cost of public funds associated with the use of this tax is less than

one (i.e. subsidized). Second, note that given an initial symmetric allocation of

capital and the assumption that the two jurisdictions are identical, a possible

Nash equilibrium must also be symmetric in capital tax rates and hence in the
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equilibrium allocation of capital.

Consider �rst whether a symmetric set of strictly positive capital tax rates

could constitute a Nash equilibrium. In a Nash equilibrium, it must be the

case that if jurisdiction i reduces its capital tax rate marginally, the change in

private net income must be less than the change in tax revenues since other-

wise, the government will want to use its head tax rather than the capital tax

to gain tax revenues. Now, because of agglomeration economies, an in�nites-

imal reduction in the capital tax rate in jurisdiction i will attract all capital

to that jurisdiction, thereby doubling the tax revenues from the capital tax.

At the same time, private net income increases due to the increase in returns

to the �xed factor, and the returns to capital increase due to agglomeration

economies. The marginal cost of public funds associated with the capital tax

is therefore negative in all symmetric set of strictly positive capital tax rates,

which means that both governments will want to reduce their capital tax rate

in such a situation. In conclusion, a symmetric set of strictly positive capital

tax rates cannot constitute a Nash equilibrium. This leaves the situation of zero

tax rates, in which it is not possible to reduce the capital tax rate further. In

the symmetric zero-tax rate case, we have that private net income in the two

jurisdictions is given by xk = xk = f
�
k
�
h
�
k
�
� Tk, k = i; j. If zero capital tax

rates constitute a Nash equilibrium given head taxes, it must not be the case

that the government in jurisdiction i can increase utility of its representative

household by raising its capital tax rate, thereby triggering a migration of all

capital to the other jurisdiction, which would increase the returns to capital, but

reduce the returns to the �xed factor of the representative household. Hence, if

f 0
�
2k
�
h
�
2k
�
k > f

�
k
�
h
�
k
�
, the symmetric zero tax situation is not an equi-

librium either, and a Nash equilibrium in pure strategies does not exist. These

considerations leave one possible pure strategy symmetric Nash equilibrium in
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tax rates, which is characterized by ti = tj = 0 satisfying (9) and ti = tj = 0,

and it only exists if f 0
�
2k
�
h
�
2k
�
k < f

�
k
�
h
�
k
�
. Finally, note that a small di-

vergence from the zero capital tax rate in any of the two jurisdictions will trigger

a complete agglomeration of capital in the other jurisdiction. The symmetric

Nash equilibrium allocation of capital in other words remains unstable.
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