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Abstract: The standard tax competitionliterature predicts arace to the bottom in capital tax rates
as cgpita mobility increases. Recently, the very different modeing framework of the new
economic geography literature has produced the contrasting result that economic integration leads
to agglomeration rents to capita which can be taxed away, in turn leading to higher corporate
taxation. This paper incorporates increasing returns directly into the standard tax competition
modeling framework to identify the origin of this disparity of results The modd illustrates that

increasing returns reduce traditiona tax competition pressures as capital mobility increases, and

that changesin preferences for the public good, combined with increasing cross-border
ownership of capita, and thus tax exporting incentives, are the main factors driving tax retes
higher. Tax exporting has not previoudy been linked endogenoudy to capitd mobility in

standard tax competition models or new economic geography models.
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1. INTRODUCTION

The main result of the standard tax competition literature is that source taxes on mobile capita
will be competed downward when interregiona capital mobility increases— the so-caled “race
to the bottom” result®. However, capital taxes do not seem to have decreased during the last few
decadesin spite of the surge in capital mobility among advanced industrid nations. Devereux et
a. (2002) show that whie statutory tax rates have been faling, the average tax burden on capita
did not decrease in the EU and G7 countries over the last few decades. Adding to thisisthat
studies estimating correl ations between measures of capita mobility and the tax burden on

capital for OECD country panel data find no support for tax competitiorf. Quite the opposite,
some of these studies have found sgnificantly pogitive relationships between capitd mobility

and the tax burden on capitd.

The explanation of the mismatch between theory and empiricsin the fidd of capita tax
competition could of course be entirely empirica in nature, due to the sgnificant difficulties
linked to accurately measuring unobservables such as tax burdens and capital mobility. But the
source of the mismatch could also be rooted in shortcomings of theory. Severa extensionsto the
standard tax competition modeling framework have been proposed as explanations of the
mismatch between empirica evidence and theoretical predictions, notably political economy
mechanisms as counteracting forces to the tax competition game?®, and tax exporting effects
stemming from increased internationd diversification of ownership of economic activity®. Such

proposas have more or less smoothly been incorporated into the standard tax competition mode,

! See Wilson (1999) for areview of the standard tax competition literature.

2 Examples are the results obtained in Quinn (1997), Swank (1998) and Garreth and Mitchell (2001).
% Seefor example Persson and Tabellini (1992).

4 See for example Huizinga and Nielsen (1997)
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and some — notably the tax exporting hypothesis — have been tested and supported empirically®.
More recently, the theoretica result of arace-to-the-bottom in tax rates has been chdlenged from
an entirdy different angle. Rather than extending or modifying the standard tax competition

model to alow for features of the economy which would counteract a race to the bottom, the new
economic geography literature takes as a sarting point an entirdly different theoretica

framework for analyzing tax competition issues, focusing on the effects of complex

agglomeration forces on economic integration and taxation. The resulting predictions for tax

rates depend on the interaction between numerous festures of the model, as well asthe starting
point of the interregiona alocation of mobile factors are as such less dear-cut and more diverse
than those of the sandard tax competition literature. The particular result in focus here, which
could be part of the explanation for theempiricd lack of tax competition pressures on capita tax
rates, isthat economic integration may lead to a higher degree of concentration of economic
activity in fewer regions, in turn dlowing for the redlization of agglomeration rents to capitd in
these regions which are discretely higher than in regions with less economic activity. Dueto this
discrete difference in the return to capita across regions, small changesin the after-tax return to
cgpitd in hight return regions will not trigger an outflow of capitd aslong asthereturn is il
smdler everywhere else. Capital therefore in a sense becomes a* quasi-fixed” factor in
agglomerated regions, which — within certain limits — can be taxed without triggering an outflow

of cgpital. The possibility of taxation of agglomeration rents may hence result in higher taxation

of capital when economic integration increases, rather than arace to the bottom.

5 Eijffinger and Wagner (2002) test and find the tax exporting hypothesis significant using firm level datafor US
states, but the hypothesis has not been tested as an explanatory factor in panel regressions on macroeconomic data,
nor for EU data.
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The differences in the assumptions of the standard tax competition model and the new economic
geography modding framework makes comparison of the results and attribution of the deviation
of the results to particular characterigtics of the models tricky. To get around this problem, this
paper shows that the specific results regarding taxation of agglomeration economies and tax
competition of the new economic geography literature can be obtained in the standard tax
competition modeling framework by smply incorporating externa economies of scale on the
regiond level combined with maintaining the assumption of perfect competition on firm leve.
This dlows for accumulation of productive factors in one location to leed to externd — or

agglomeration — economies, which can be taxed without distorting the dlocation of capitd.

Asabonusin this exercise, incduding increasing returns and the resulting asymmetric alocation

of capitd in equilibrium in the modd alows the modeling of changes in crass border ownership
of capita, and thus tax exporting incentives, endogenoudy, asindirectly dependent on the degree
of cgpita mobility. The model moreover alows for increasing concentration of economic

activity and the resulting economies of scde, and higher incomein turn leadsto changesin the
preferences for the public good which aso affect optimal capita tax rates. These two rather
intuitive effects of increasing economic integration on taxation have not earlier been included
endogenoudly in the tax competition game in the standard tax competition literature, nor have
they previoudy been consdered as part of the determination of tax rates in economic geography

modd<’.

® Huizinga and Nielsen (1997) consider the degree of foreign economic ownership exogenously. The lack of tax
exporting incentives for taxation of capital owned by foreignersin new economic geography modelsislargely due to
the specification of government objective functionsin thisliterature, which is generally different from the objective
of the representative household.
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The paper is sructured as follows. The next section presents the setup and central results of the
two-region version of the standard workhorse tax competition model. Section 3 reviewsthe
recent results concerning capital income taxation derived from the new economic geography
literature, and incorporates these arguments into the framework of the standard two-region tax

competition modd. The find section concludes.

2. THESTANDARD MODEL OF TAX COMPETITION

The basic tax competition model by Zodrow and Mieszkowski (1986) investigates the effects of
capita mobility on capital income taxation in asmplified framework for an infinity of identicd
regions, and concludes that capital mobility leadsto lower tax rates and sub-optimaly low levels
of public good provison. A two-region verson of the sandard tax competition modd istaken as
adarting point here, in order to smplify the comparison with two-region new economic

geography models.

a. The Model

Two identical regions, which together form the world or a separate region within the world, each
have three sectors. production, the household sector and the public sector. There are two inputsin
production: mobile capita and a fixed factor, which can be thought of as labor. The fixed factor

is supplied by the households, who hence dternatively can be viewed as owners of aproduction
process using only capitd, or as providing workers to the production process. Capitd entersthe

production process with decreasing margind productivity:

(D y.=fk) f. >0 f, <0

where k; isthe amount of capitd per head invested in production in region i, i =1,2. The amount

of householdsin each region can be scaed to one: the representative household. The
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representative household in region i receives income from invested savings, k,and wage income

from production. The budget congtraint of the representative household is thus:

(2 x=f(k)- fik+rx
Where? isthe after-tax return to capital in region i. Since there is no tomorrow, the

representative household will spend dl its current income, hence the equidity sign. The utility of

the representative household depends positively on public spending and private consumption’:
(3) u(gi’)g)’ ugI ’uXI >O’ ugg,’ux,x‘ <0’ ug,x, ’uxg, = O

The government provides the public good g, which is financed with source taxest on capita
employed within the jurisdiction of the region in question. The government budget congtraint of

region i isthus

(4 t > =g,
The government is assumed benevolent and has as strategy to choose the tax rate that maximizes

the utility of the representative household subject to the government budget congtraint.

b. Equilibrium under Zero Capital Mobility

If capital cannot be moved to the other region in response to atax rate increase a home, taxation
of capitd is non-digtortionary. In this case, using the tax rate to increase public spending by one
unit will cost exactly one unit of lost private consumption. The margind cost of public fundsis
equd to one. The government will hence increase the tax rate and public good provision aslong

asthe margind utility of the public good is higher then that of private consumption. Under zero

" The assumption that the utility function is separable in its two arguments simplifies the analysis and makes the
model tractable, while not changing the conclusions.
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cgpita mobility, the strategy of the government in region i will therefore be to choose the tax rate
which solves the first order condiitior?”:

Uy (9, %) _1
u,@:.%) B

C. Equilibrium under Perfect Capital Mobility

The total amount of capitd available in the world is the sum of capitd employed in the two

regions, and assuming that al savings are invested in production, we have:
(6  k+k, =2k

When capitd is perfectly mobile, the representative household can move its capital outsde the
region of resdence to atain the after-tax return to capitd in the other region if that home net
return to capitd is lower. Only when the net return to capitd in the two regions are equd isthere
no incentive to move capital between regions, and under perfect capita mobility, the

interregiond market is therefore characterized by the equilibrium condition:

(7 f-t=1f -t

Given the st of tax rates, the financid market equilibriumis stable and unique due to the
property of decreasing margina productivity of capital. This property is essentid for the results
of the standard tax competition mode, and exactly what is done away with in the next section
introducing externad economies of scale. An increase in the tax rate in oneregion initidly triggers
acgpitd outflow to the other region where the net return is now higher. The outflow will result in
an increase in the gross return to capital in the tax-increasing region, and afal in the gross return

to cgpitd in the other region. The capita outflow will stop when anew equilibrium is reached

8 Can be found by maximizing ( 3) subject to(2) and (4) and ki = K.
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according to the financid market equilibrium condition ( 7). Totdly differentiating ( 7) with
respect to the tax rate gives the eadticity of capitd employed in region i to region i's tax rate, and

givenregionj's tax rae

(& & =- L >0

Ry * )

How much capita hasto flow out of atax-increasing region to re-gain equilibrium hence depends
on the second derivative of the production function. €, isassumed to be smadler than one, which

ensures that the economy stays on the |eft Side of the laffer curve®.

In the case of perfect capita mobility, an increase in the tax rate will ill leave overdl tax
revenues higher and overal private spending lower due to the mechanisms described under the
zero capital mobility case above. However, under perfect capital mobility, there are three
additiond digtortionary effects associated with an increase in the regiond tax rate. Firgt, the
associated outflow of capitd lowers the gross return to the fixed factors of production and in turn
meagnifies the reduction in household income due to the tax increase. The second cogt is the tax
base erosion effect: the reduced regiona employment of capitd leaves less capitd to tax, which
has a negative effect on tax revenues. Third, due to the assumption of afinite number of regions,
the capitd outflow will result in alower world net return to capital given the other region’stax
rate'®. These three effects of atax incresse are not present when capital isimmobile because a
higher tax rate would trandate into a one for one reduction in the after-tax return to capitd,

leaving the overal cost of capita aswell as the amount of taxable capita unchanged.

°The assumption ensures that the derivative of tax revenues with respect to the tax rate is always positive. To see
this, differentiate the budget constraint with respect to the tax rate and rearrange.

9 Thethird effect corresponds to the addition of szk2 in the denominator of the expression for the elasticity of capital

to thetax rate, and is afactor mitigating thedistortionary effects of capital taxation under perfect capital mobility
which isnot present in the Zodrow and Mierzkowski (1986) version of the model with an infinity of regions.
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As each unit of tax revenue raised cogts one unit of household income plus the sum of the three
effects described above, an additiona unit of spending on the public good costs more than one

unit of forgone private spending. Now the margina cost of public fundsis grester than one.

The sdection of tax rates in the two regionsis carried out as a Smultaneous move one-shot game

intax rates. Once tax rates are selected, capital will flow to equilibrate the net return to capita
between the two regions according to ( 7). Both governments know how capita responds to tax
changes, and assuming a Nash game in tax rates between the two regions, the governments
Srategy under perfect cgpita mobility isto set the tax rate which maximizes the utility of the
representative household, subject to the relevant budget congtraints ( 2) and ( 4), thefinancid
market equilibrium ( 7), and taking the tax rate of the other region as given. Thus, the first order
condition for government i's optimization problem under perfect capital mobility becomes:

é o kakJ l;l
1- g 6(k - k)1
5 _

u i u

(9 L=
u

N l-e

k
The second term of the numerator depends on whether the region is a capital importer or

exporter. In the symmetric Nash equilibrium, each region will employ k amount of cgpitd. The

capita accounts of the two regions will balance and the two income effects will cancel out,

leaving only the tax base effect:
u

(1 2=t
u 1-e

10

10
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where = MCPF isthe margind cost of public funds, which is dwayslarger than one

k
when the dadticity of capital with respect to the tax rate is postive. The government will hence
select atax rate which ensures that the margina cost of increasing public spending by one unit,
the MCPF, isequd to the margina utility increase of shifting resources from private spending to
public spending through a ditortionary increase in the tax rate. Since the price of increasing
public spending in terms of logt private consumption islarger than one, the margind utility of

public spending must belarger than the margind utility of private consumption.

This tax-setting behavior leads to adownward spird in tax rates when capital becomes maobile,
referred to as a“race to the bottom” in tax rates. The "bottom™ describes the symmetric
equilibrium level of tax rates on capitd. At this"bottom™, the cost of decreasing thetax ratein
terms of lost tax revenue is perfectly baanced with the benefit of the capital inflow that such a
decrease would entall in both regions. Notice that in this setting, the "bottom™ is not a zero tax on
capital, but a postive athough sub-optimaly low level of capitd taxation. If the two regions
were to engage in a coordinated margind increase in the tax rate, this would not affect the
internationd alocation of capita, but would redlocate resources from private to public spending
within each region, thus increasing the utility of the representative household in both regions.

Moving from an uncoordinated to a coordinated equilibrium would hence be pareto-improving.

To conclude, the prediction of the standard model of tax competition regarding capita taxation is
hence that regions will increasingly compete for productive capita when capital mobility
increases, by lowering the tax rates on capital. Capita mohility is hence predicted to be

associated with lower capitd tax rates, the so-called race-to-the- bottom resullt.

1

1
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3. INCREASING RETURNS

The new economic geography literature on tax competition alows for Stuations where economic
integration does not lead to arace to the bottom, as described in the introduction. Using economic
geography models with mobile skilled Iabor and immobile unskilled Iabor, Ludemaand Wooton
(2000), followed by Andersson and Fordid (2003) and Badwin and Krugman (2003), point out
the possibility of taxation of the mobile |abor under the presence of agglomeration rents, without
triggering an outflow of this factor to other regions. More in line with traditiona tax competition
models, Kind et al. (2003) and Ottaviano and Van Y persele (2002) assume that the mobile factor
is capital and dlow for the returns to this factor to be spent in the location of the owner rather in
the location where the factor is employed. They find that when dl economic activity is
agglomerated in one region, the return to capitd in that region is higher than the potentid return

to capitd in the other region, and this cross-regiond difference dlows for pogtive taxation of
caoitd in the region hogting the agglomeration without giving an incentive for capitd to flow out.
Additionaly, most new economic geography studiesfind that if production activity is not

completely clustered in one of the two regions, the governments will use their tax rate to compete

for capital and will end up with negative tax ratesin equlibrium. Thisresult is not quditetively
different from standard tax competition models alowing for the lump sum taxation of a second
production factor'*. New economic geography models hence predict a U-shaped relationship
between the degree of economic integration and capitd tax rates. as regions dart to integrate,
integration initialy reduces tax rates through tax competition mechanisms. But as economic
activity concentratesin one location, responding to and further producing agglomeration
economies, tax rates are increased again since taxation of agglomeration economies are norr

digortionary within limits.

11 See for example Razin and Sadka (1991)
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The concept of economic integration is more complex in new economic geography models
relative to the standard tax competition modd, in which it refers soldly to the mobility of capital.
The degree of economic integration in the new economic geography modd is acomposite,
depending on the interaction between the assumed mohility of factors, assumed level of trade
cog, firm relocation cost etc., and is as such not explicit in the mode. For example, while
holding the relocation cost of redl capital fixed, decreasing trade cost will increase the degree of
economic integration and in turn shift the economy from the downward doping to the upward
sloping part of the U-shaped relationship mentioned above. For this reason, aswell as dueto the

other many differences between the standard tax competition model and new economic

geography models, the prediction of the two modeling frameworks are rather difficult to
compare. This problem is circumvented when externa economies are implemented into the
standard tax competition modeling framework of the previous section, & the cost of areduction
in the many nuances of new economic geography models, however. Since the downward doping
part of the U- shagped relationship between economic integration and tax rates is dready captured
in agmplified form by the standard tax competition mode, this analysis focuses on

implementing the upward-doping part in the Sandard tax competition mode

a. Allowing for agglomeration forces in the standard tax competition model

Assume that capitd isthe only input in production. We thus abstract from returns to fixed factors
of production. This changes the expression for household income, and the change depends on the
alocation of capital, and hence on the outcome of the model, as will be discussed further below.
Asaproxy for agglomeration economies, assume increasing returnsto capita by assuming a
positive second derivative of the economy-wide production function. In thisway, agglomeration

economies are proxied by external economies of scale of the aggregate production function:
13
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(11) y, = f(k), f(0)=0; f'(k) >0; f"(k)>0

Meanwhile, on the micro leve, each firm is assumed to till perceive to be in a perfect
competition environment™2, and the no-profit condition is assumed to hold for individua firms. A

unit of capita is hence paid its average product:
()
K

where Risthe gross return to capitd. In dl other respects, the framework isthe same asin the
standard model. In particular, it is dso assumed here that that the produced good is traded freely
between the two regions at no cost and, hence, that regional production does not have to equd
regiona consumption. This assumption isimplicit in the sandard tax competition model where
equilibria between equaly szed regions are symmetric with zero trade, but becomes centrd in

the present setup, since trade accounts do not balance (rather, the current account balances) in the

asymmetric equilibrium as shown below.

b. Equilibrium under zero capital mobility

When capitd is assumed immobile, each region will use its own endowment of capitd in
production, and taxation of capitd is non-ditortionary. The objective of the government is
identicdl to that of the standard mode in the previous Section: sdlect atax rate which maximizes
the utility of the representative household given the relevant budget congraints. Thus, for the
same reasons as under zero capital mobility in the sandard modd, capitd will be taxed optimally
according to the first order condition of the closed economy, ( 5). The tax rate will be increased
aslong asthe margind utility of public goods is higher than that of private spending, and vice

versa, asthe margina cost of public fundsis equa to one.

12Since the two regions are identical in terms of factor endowment, it does not matter whether a per capita
representation or an aggregate representation is used.

14
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C. Equilibrium under perfect capital mobility
Under perfect cagpital mohility, the externa economies version of the modd differsin an
important respect with regard to the stlandard model: Under the assumption of externa economies
of scae, acapitd flow from one region into the other region does not have the equilibrating
effect of increasing the net return to capita in the region of origin of the capitd flow and
decreasing the net return in the recipient region, asin the sandard model. On the contrary, a
capitd flow in response to anet return differentid will increase the net return differentia and
create sronger incentive for further capitd flows. In this environment, the tax competition game
unfolds asfollows. Firg, the governments smultaneoudy choose the tax rate which maximizes
the utility of their representative households, while taking the tax rate prevailing in the other
region as given. Second, if thereisanet return differentia between the two regions, capita will
flow to the region with the highest relative net of tax return to capitd until dl capitd is
agglomerated in that region. If thereisno net return to capitd differentia, no capita flows will
take place. There are two candidates for a Nash equilibrium in tax rates in this setup, depending
on the garting point of the game. The firgt candidate for an equilibrium derives from the sarting
point of a core-periphery dlocation of capitd, in which al capitd isinvested in one region while
the other region isliving of the repatriated earnings from capita invested abroad. This
equilibrium is stable, and will henceforth be called the core- periphery equilibrium following the
economic geography terminology. If, on the other hand, the game gartsin aStuation of a
symmetric alocation of capitd, the candidate equilibrium will aso be symmetric in the alocation
of cgpita. This symmetric outcome is unstable, however, and does not exists as a Nash
equilibrium in pure srategies. The symmetric equilibrium is hence delegated to appendix and not

consdered any further here,

15
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In the core-periphery sarting point of the game, dl capitd isinvested in the production of one
region - the core - while the other region — the periphery - does not have any production &t all.
The net of tax income of the representative household in both regions derives from returnsto

capitd invested in the core, and is given by:

_ . _f(2k) ”
13 X =X =(—=—<-t )%
( ) C p ( 2k c)

Wherec and p subscripts stand for core and periphery respectively. Tax revenues and the

government budget condraint in the core are given by:

(1) g =t XX
While tax revenues and government spending in the periphery are zero:
(B 9,=0

The representative household of the periphery spendsits net repatriated earnings from capital on
imports of the private good, while there is no public good provison since thereis no tax basein
the periphery. In this setup, the region hogting the core is able to levy postive taxes on capita
without risking to lose the core to the other region, since the difference between the gross return
to capitd in the core and the potentia gross return to capita of the periphery is strictly positive.
Aslong asthetax rate does not exceed this difference, the net return to capital will stay grester in
the core. Assuming that the periphery sets a zero tax rate', the upper limit to the tax rate in the

coreis given by the condition (remembering that the gross return to capita in the periphery is

Tk

k k® 0

= f '(0) according to L'Hopitd'srule):

13 The tax rate in the periphery doesin fact not apply to any capital, sinceit isall invested in the core, and the tax rate
in the periphery is hence not determinable in the model. Assuming azero tax rate could be backed by the story that
the periphery knows that the lower the tax rate in the periphery, the lower the upward bound on the tax rate in the
core, as shown below in condition ( 16). Hence, alower tax rate in the periphery would serve to reduce the scope for
source based taxation of the returnsto capital invested in the core by the representative household in the periphery.

16
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f(2%)

16 ttrig =
(16) I

- f'(0)>0

t"9 js dways positive since the average product of capital always exceeds theinitial margind
product of capital when the first and second derivatives of the production function are positive. If
the capital tax rate in the coreis set above t''9, the potentia net return to capital will be higher in
the periphery and thiswill trigger a capital outflow from the core. Moreover, the process will be
irreversble dl capita will ingantly flow to the periphery and only if the periphery (whichis

now hosting the core) sets atax rate above thet™® limit will the former host of the core regain the
core. Below t"9, however, capitd is effectively immobile, and can be taxed asif lump sum. The
government of the core hence chooses the tax rate that maximizes the utility of the representative
household in the core, given the budget congraints ( 13) and ( 14), and a zero tax rate in the
periphery, and assuming that capita isimmobile within the limit given by t"19. The resulting first
order condition for optimum becomes.

U, (<, 9,) _ 1

1
L) 2

Note that given an internd solution to the government’ s optimization problem, the core-periphery
equilibrium is stable in that asmal outflow of capita or amargind increase in the tax ratein the
core would not trigger further capitd outflows leading to a move away from this equilibrium.

Note a0 that if the government could transfer resources from the public to the private sector
without changing the tax paid by foreigners, this would increase the utility of the representative
household. Opposite to the result of under-provision of the public good in the standard model, the

core-periphery equilibrium is hence characterized by over-provison of the public good.

17
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Itisnow possble to identify the factors which drive the utility maximizing tax rate under the
assumption of increasing returns. While tax competition pressures are absent in this modd when
the solution to the first order condition isinternd, there are two other factors affecting capita
taxation when moving from the zero capita mobility equilibrium to the perfect capitd mobility
core- periphery equilibrium: the income effect concerns the left hand side of the first order
condition above, and the tax exporting effect concerns the right hand side. Starting with the
income effect, Snce dl capita is concentrated in the core when capital mobility is perfect, globa
production increases due to the externa economies realized by this concentration of production.
The revenues from this globa production are equally split between core and periphery

households, which both have higher grossincome from capital. How much higher is determined
by the degree of external economies of scale. Depending on the parameters of the household
utility function, higher income may affect the choice of tax rate through changesin relative
preferences for the public good. If the preferences represented by the utility function conform
with Wagner’s Law, the public good should be viewed as aluxury good and the demand for the
public good should increase relative to private goods as income increases. In this case, the
income effect should have a positive effect on capital taxation. But the effect could aso be
neutrd (asin the example below) or even negative. Second, the right hand side of ( 17) shows
that the margind cost of public fundsis perceived by the government to be one haf. For every
unit of tax revenues raised, only haf of that unit comes from a decrease in household
consumption. The other haf is paid by the foreign capital owner, which entails that the margina
cogt of public fundsis below unity from the viewpoint of the policy maker in the core, who does
not care about the household in the periphery. Hence, thereis atax exporting effect resembling
that andyzed in standard tax competition models such as Huizingaand Nielsen (1997), which

should result in ahigher capitd tax rate al else equd. In Huizinga and Nidlsen (1997), the degree

18
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of foreign ownership of capitd is set exogenoudy, and is hence independent of the degree of
capital mohility. The present setup thus takes a step further in dlowing for tax exporting as a
countervailing force to tax competition, in that the tax exporting effect is endogenous and linked

with the degree of cgpitd mobility.

Whether or not capita taxes are increasing in the degree of capital mobility hence depends on

how strong tax exporting incentives are, and what happens to the households' preferences for
provision of the public good relative to private consumption, rather than the increasing returns

per se. Increasing returns in themselves do not explain why the tax rate is higher, anly why it is

not competed downward. The net effect of the two factors listed above depend on the parameters

of the modél. It is therefore not possible to apriori identify whether the utility maximizing tax

rate is higher in the core periphery equilibrium compared to the tax rate in the no capita mobility
Stuation. The assumption of a homothetic utility function would be sufficient to ensure thet tax
exporting would lead to a higher tax rate under perfect capitd mohility though. To form an idea
of theimpact of capital mobility on capitd taxesin the externd economies of scale verson of the

sandard tax competition mode, a smple example with functiond formsis given.

An example with functional forms
Suppose that production is characterized by a quadratic production technology and that the
preferences of the representative household are represented by alog-linear utility function as

follows,

1
18 f (k) ==K?
(19) (k) >

(19 u(x,9) =In(x) +wAn(g)
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where W is a positive weight attached to public spending. Note that the income effect is neutra in
this example, since the chasen form of the utility function implies that the optima rdaive
alocation of resources between private and public spending isindependent of the levd of

income. The tax exporting effect remains.

Starting with the case of zero capitd mobility, government spending and private net income are;

(0) X, :%EZ- t . xk

(21) K

gncm = tncm

where the ncm subscripts denote the no capitd mobility case. Differentiating utility, ( 19), with
respect to income and public good provision, and using the budget congraints, ( 20) and ( 21),

and thefirgt order condition under zero capita mohility, ( 5), the equilibrium capitd tax ratein

both regions becomes:
(2t :ExLxE
2 1+w

Turning now to the case of perfect capita mobility and the core-periphery case, private net
incomeis the same in both locations when al capitd is agglomerated in the core. Moreover,

government revenues are zero in the periphery as shown above while postive in the core:
(B X =x=k*-t %

() g, =t 2K

(®» 9,=0

(26) tp:O
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( 26) isjust areminder that the tax rate is assumed zero in the periphery. Given an internd
solution to the utility maximization problem, the optimd tax rate in the core is found using the

first order condition ( 17):

w
1+w

()t = K

Since t"'% =k is higher than the tax rate given by (27), the solution isindeed interna**. Thus, in
this example of log linear utility and quadratic production, the tax exporting effect makes the tax
rate on capital double in the core compared to the Situation of zero capita mobility. The capitd
tax rate fals to zero in the periphery (per assumption), but thistax rate is of no importance to the
tax burden on capital snce dl capitd istaxed in the core. Thus, in the present modding setup, a
shift from zero to perfect capital mobility is associated with a doubling of the overdl tax burden
on capitd. What happensis that increasing returns create agglomeration rents which alow
taxation of capita without distorting the adlocation of capita, and the inflow of capital from the
periphery creates tax exporting incentivesto set a higher tax rate than is the case when capitd is

not mobile.

4. CONCLUSON

This paper has incorporated a centrd feature of the new economic geography literature regarding
tax competition — namely that economic integration leads to agglomeration rents to capita which
can be taxed non-digortionarily — into a smple standard tax competition model. Severd indghts

emerge from this exercise.

To begin with, the result of a positive relationship between tax rates and the degree of capital

mobility in the presence of increasing returns can be obtained from within the standard tax

14 Thet'"9 js found by inserting the functional form of the production function in ( 16).
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competition literature, using a Smple two-region one- period standard model of tax competition

with only afew but important modifications

Moreover, the exercise dlows an attribution of the different results of the two literatures to
specific assumptions of the modd. Firgt of all, increasing returns cut the link between economic
integration and ditortionary effects of capital taxation by producing taxable agglomeration rents
to capita, hence nullifying tax competition pressures, but does not drive the increase in tax rates
per se. Ingtead, whether capita taxes will be higher under perfect capita mobility than under zero
capital mobility depends on tax exporting incentives and household preferences for public good
provision, which both change as capita flows into the agglomerated region and income increases.
Tax exporting as an incentive for taxation is absent in the new economic geography literature on
tax competition (and would be an interesting area of extension). Moreover, the degree of foreign
ownership of capitd, and thus capitd tax exporting effects, have not previoudy been

incorporated endogenoudy into the standard tax competition modeling framework.

The predictions emerging from this modified standard tax competition mode furthermore match
previous empirica evidence, that the capital tax burden has not increased in most OECD regions
in the recent decades, that there is no satisticaly significant negative link between capita
mobility and capita taxation to be found, but that there is support for tax exporting effects to

have a positive effect on capita tax burdens.

The findingsimply thet the answer as to whether or not capita tax competition isintensfying
dueto regiona or globa economic integration, with adverse consequences for tax revenues and

the tax mix, may depend strongly on the degree of economies of scaein sectors or industriesin
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which capital taxes are levied at the source. Where there is a prevaence of increasing returns, tax
policy may increasingly be seen to be shaped by tax exporting incentives as capitd flowsinto
centers of economic activity, aswell by changesin the preferences for public good provision as

income levelsrise, rather than tax competition forces.
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5. APPENDIX

Initial symmetric allocation of capital and tax competition
Condgder the game described in Section 3 when it sets off in astarting point with a symmetric
dlocation of capitd. Given an initid symmetric alocation of capita between the two regions, the

government’ s problems looks as follows:

Max U(x.g)

st.

a. xz(%-ti)i, g =tk "t=t

i j

_ (29
f2K) | - _
b. =(——=-t k, =tk "t <t
X ( 2Kk |) gl i i j
f(2k — .
X = (ZE)_tj)k’ g =0 "t >t
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Since the digtribution of capitd is now “lumpy”, the expressions for the private and government
budget constraints depend on the dlocation of capitad, which in turn depends on the tax rates
chosen by the two regions. If region i sets alower tax rate than region j, region i will win the
core, i.e. atract dl the capita to regioni (case b in ( 28)). The opposite holds true if region i sets
ahigher tax rate than region j (case c). If the two regions choose the same tax rate, the outcome
will be asymmetric alocation of capita (case ain( 28)). A possible Nash equilibrium must be
symmetric in tax rates and in the dlocation of capitd, snce the two regions are identica and
hence will choose the same tax rate. Consder first whether a symmetric set of Srictly positive tax
rates could constitute a Nash equilibrium. In a Nash equilibrium, it must be the case thet thereis
no utility gain to be had in any of the two regions from margindly lowering the tax rate and
thereby attracting al capital to the region™. The gain from margindly reducing the tax rate and
attracting the core derive from two sources: Firgt, from redizing higher private income through
externa economies taxed at alower rate, and second, from the doubling of the tax base given the
tax rate (marginal effect on tax revenues). The cost of atax cut sem from the reduction in tax
revenues from infra-marginad units of capitd due to the margindly lower tax rate - the infra-
margind effect on tax revenues. Now, note that in astarting point of strictly positive symmetric
tax rates, it is dways possble to margindly lower the tax rate by less than one hdf, implying that
the infrasmarginal effect can aways be contained to less than one half of the overdl tax revenues.
Since atracting the core entails a doubling of the tax base, this meansthat it is dways possble to
increase the overall tax revenues through atax cut, irrespective of theinitiad leve of the
symmetric set of tax rates. Since private net income is dways increased through atax cut, this
implies that atax cut can always be chosen such that it will improve wefare, in turn implying

that a st of symmetric and drictly positive tax rates cannot be a Nash equilibrium. This leaves

15 This automatically implies that there is no utility gain to be had from marginally increasing the tax rate and thereby
triggering an agglomeration in the other region.
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the Stuation of zero tax rates, in which it is not possible to cut taxes any further. But given a zro
tax rate in the other region and symmetry, it will dways be beneficid to increase the tax rate and
thereby chasing the core to the other region, in turn increasing private net income through the
redization of externa economies of scale. So the symnetric zero-tax Stuation isnot aNash
equilibrium either. In consequence, a symmetric Nash equilibrium does not exist when the
garting point isasymmetric dlocation of capitd. Findly, note that there may be an equilibrium

in mixed drategies, which is not pursued any further here.
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