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Abstract
This article studies the consequences of debt policies on the spatial distribution of
output in a two-country model. It departs from the usual setup of local public finance
by relaxing the assumption of balanced budget. Further, to single out the pure effect
of debt, the article eliminates effects coming from tax and expenditure policies by
assuming them exogenous and identical between countries except for the timing
of taxation. Expected taxation rather than current tax levels motivates migration.
Starting from an initial spatial configuration, be it Core–Periphery or symmetric
equilibrium, the analysis identifies the critical thresholds of divergence or conver-
gence of debt ratios which break the initial configuration. The article also shows that
a high-debt country or a fast debt reducing country is a weaker player in the tax com-
petition game. Finally, tax harmonization does not necessarily reduce migration flows.
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Introduction

The scope of this article is to study the consequences of debt policies on the spatial

distribution of economic activity and to outline some implications concerning tax

competition. Like most of the literature on local public finance, this article allows

for migration of factors but, unlike most of that literature, I relax the assumption
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of government balanced budget at all times. Migration is driven by the intertemporal

profile of taxation resulting from debt policy rather than by the current tax rates

differential. Migration of factors has temporary or permanent consequences on the

spatial distribution of economic activity depending on the level of economic

integration and on governing debt policy. To understand the key mechanism driving

migration, consider the following simplified thought experiment. Assume two iden-

tical countries that have exactly the same current tax rates and whose government

budget initially balances. Now assume that one government creates public debt

temporarily by reducing taxation ‘‘today’’ and increasing it in the ‘‘future’’ consis-

tently with its intertemporal budget constraint. The discounted value of taxation

‘‘today’’ is unchanged. This seemingly neutral policy induces migration away from

the temporarily indebted country. The reason is that by migrating between today

and the future the migrant enjoys the tax reduction today and avoids the tax increase

in the future. This motive for migration is absent from the literature on local public

finance and is the objective of investigation in the present article.

Two types of debt policies are analyzed: temporary debt divergence (as in the

example above) and debt convergence. Four major results emerge from this analysis.

First, temporary debt divergence may destabilize the initial spatial configuration.

Second, and perhaps more surprisingly, a policy of debt convergence is also likely

to destabilize the initial spatial configuration. Third, the ability of a country to

engage in international tax competition is weakened by the debt overhang. Fourth,

a policy of debt convergence makes the debt reducing country a stronger player

in the tax the competition game in the long run but makes it a weaker player in the

short run.

The remainder of the article is structured as follows. In the second section, I

review the related literature; in the third section, I present the model; in the fourth

section, I present a simple case; in the fifth and sixth sections, I study, respectively,

the effects of temporary debt divergence and debt convergence starting from an

initial symmetric equilibrium; in the seventh section, I study the effects of debt

converge and debt divergence starting from an agglomerated equilibrium; and the

eighth section, I discusses the consequences of debt policies on tax competition.

In Appendix A, I discuss the case of perfect foresight.

Relationship to the Literature

The study of the effect of debt policies on the location of economic activity is prac-

tically absent from the literature on local public finance. The closest relationship I

have found is with the works on economic geography and public policies. Works

in this area revisit some aspects of public policy in the light of new economic

geography models though public debt is absent: Ludema and Wooton (2000) show

that economic integration may result in a decline rather than in an increase of tax

competition; Kind, Midelfart-Knarvik, and Schjelderup (2000) highlight the

complexity of the implications of economic integration on tax competition: Baldwin
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and Krugman (2004) find that economic integration results in an initial increase in

the tax gap and subsequently in a decline as trade costs are reduced further: Brülhart,

Jametti, and Schmidheiny (2012) find evidence that, consistently with theory,

agglomeration economies attenuate the impact of tax differentials on firms location

choices; Anderson and Forslid (2003) consider a model where amenities enter the

utility function and have shown that, other things equal, a symmetric increase in

taxation destabilizes the symmetric equilibrium. An insightful discussion of this

literature and other related works is in Baldwin et al. (2003).

Like these papers, I use a model of economic geography. Specifically, I use a

simple extension of Krugman’s (1991a) ‘‘Core–Periphery’’ model. This choice is

justified by the fact that the ‘‘Core–Periphery’’ model is built on a simple structure

but has all the features required for the purpose of my study, namely, migration of

factors, agglomeration and dispersion forces, and multiple equilibria. These three

elements are all essential for the story I want to tell. There are some variants to the

structure of the Core–Periphery model that could be used as well. These variants

concern in particular the expectation regime (Baldwin 2001) and the assumption

of factor specificity (Ottaviano 2001; Forslid and Ottaviano 2003). Utilizing any one

of these variants would not affect the results. In Appendix A, I will use Baldwin’s

(2001) extension of Krugman (1991a) to discuss the case of perfect foresight.

I depart from the literature above and from the typical models of local public

finance by relaxing the flow balanced budget constraint and replace it with the inter-

temporal budget constraint. Most of the local public finance literature assumes that

the government budget balances at any time. This assumption is as much convenient

as it is at odds with reality. In reality, governments are not in balanced budget

and public debt is far from zero. I take account of this basic fact in extending the

Core–Periphery model. I assume that governments’ debt policies are exogenous.

This seems a reasonable choice since debt policies are more often motivated by

macroeconomic considerations than by economic geography. Thus, in the model,

governments do not use debt policies in order to influence the spatial configuration

of economic activity. Nevertheless, debt policies have consequences for the spatial

configuration of economic activity through factor migration. The consequence of

these policies is what is being studied in this article.

The link between debt and migration was first recognized by David Ricardo

(1817) in his famous Principles but to date has remained vastly unexplored. I will

return to Ricardo’s thought in the next paragraph after having noted that, to my

knowledge, only a tiny literature in local public finance has studied the link between

debt and migration in modern times. Daly (1969), Oates (1972), and Wellisch and

Richter (1995) take account of the link between debt and migration in their models,

but their focus is different from the one in the present article. Their objective is to

explore the incidence of different modes of financing local public infrastructure

(Daly 1969; Oates 1972) and to study the debt policy that maximizes the welfare

of local residents (Wellisch and Richter 1995). Furthermore, their setup is that of

a small country partial equilibrium model. The present article takes a different focus
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and uses a different model structure: the focus is on the consequences of debt poli-

cies on the spatial distribution of economic activity; the model structure is that of a

two-country general equilibrium model that exhibits agglomeration and dispersion

forces.

I conclude this section by returning to Ricardo’s view on the link between debt

and migration. The clarity of his thoughts and beauty of his prose make it irresistible

to quote him verbatim. Here is what he writes (Principles, p. 247; italics added):

A country which has accumulated a large debt, is placed in a most artificial situation;

and although the amount of taxes, and the increased price of labour, may not, and I

believe does not, place it under any other disadvantage with respect to foreign coun-

tries, except the unavoidable one of paying those taxes, yet it becomes the interest of

every contributor to withdraw his shoulder from the burthen, and to shift this payment

from himself to another; and the temptation to remove himself and his capital to

another country, where he will be exempted from such burthens, becomes at last

irresistible, and overcomes the natural reluctance which every man feels to quit the

place of his birth, and the scene of his early associations.

The model in this article, among other things, gives formal shape to the intuition

of the great economist.

The Model

The structure of the model follows closely Krugman’s (1991a) Core–Periphery

model but augments it with a government sector and with forward-looking

individuals. The world is composed of two countries (H and F) and is populated

by infinitely lived individuals that appeared on earth at time z ¼ 0 by fiat people.1

The world population is normalized to 1 and is composed of two types of individuals

who also are the only two factors of production: skilled and unskilled labor. These

two factors are available in given quantities: there are m skilled workers and 1 � m
unskilled. Unskilled labor is assumed to be internationally immobile and, for the

sake of symmetry, I assume that each country hosts (1 � m)/2 unskilled workers.

Skilled labor may migrate.2 The state variable li zð Þ denotes country i’s share

of skilled labor at time z. This share may change over time if migration occurs.

Obviously, lH zð Þ ¼ 1� lF zð Þ. I have assumed that the migration decision is taken

by skilled labor. Alternatively, one may assume that the migration decision is taken

by firms. It is well known, however, that in models of this class it is immaterial

whether the migration decision is taken by firms or by labor; results are identical.

The isomorphism among various models of this class with respect to the migration

decision (and other aspects) is demonstrated in Robert-Nicoud (2005).

There are two goods being produced: a homogenous good A and a horizontally

differentiated good M. Unskilled labor is the only input in the production of A and

skilled labor is the only input in the production of M. Nominal wages of unskilled
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and skilled workers in country i are denoted with wAi and wMi, respectively. As usual

in this class of models, good A is traded at zero cost while the differentiated good is

traded internationally at an iceberg type of trade cost: for each unit shipped only a

fraction c 2 ð0; 1� arrives at its destination. One unit of unskilled labor produces one

unit of good A. Perfect competition in sector A equalizes the price of A to the wage

of unskilled workers. The input of skilled labor for q units of output of any variety of

M is f þ aq. Denoting with s both the perceived elasticity of demand and the

elasticity of substitution among varieties and using the normalizations f ¼ 1/s and

a¼ s/(s� 1), the optimal output per firm equals 1 and the profit maximizing prices

for sales at home and abroad are pii¼ wMi and pij¼ wMi/c, respectively. The number

of varieties of M produced in the world (which is endogenous) is constant and, using

the normalizations, it is equal to 1. The number of varieties produced in country i is

denoted by ni. Using the normalizations, I have that ni ¼ li at any time. Given the

utility function specified below, both countries produce the homogeneous good as

long as m < 1/2. I assume this inequality throughout the article so that the price of

A is the same in both countries. Good A will be used as the numéraire good and its

price is set equal to 1.

Governments are assumed to be identical in all respects except for the debt

policy. Government expenditure is assumed to be a constant proportion of gross

domestic product (GDP). Since this proportion does not play any role, it is conveni-

ent to save notation by assuming it to be zero in both countries at any time.3 It is

assumed that government of country F keeps the debt to a constant level (zero for

simplicity). Since government expenditure is zero, it follows that taxation is also

zero for all individuals in country F. Government of country H, instead, operates

an intertemporal reallocation of taxes which is consistent with its intertemporal

budget constraint. Total tax revenues in country H, denoted TH zð Þ, is collected from

the skilled and unskilled labor according to the following proportions: a proportion

F ¼ flHm of total tax revenues is collected from skilled labor and the remaining

1� F is collected from unskilled labor. The parameter j, which represents the tax

distribution criterion, can take any value in the set ð0; m�1Þ. As a consequence, F will

range in the set [0,1). In particular, we have F ¼ 0 only if lH ¼ 0. This means that

the only constraint imposed upon the tax distribution criterion is that as long as both

factors are present in the country they are both taxed.4 The resulting per capita taxa-

tion for unskilled and skilled labor in country H is tA1ðzÞ ¼ 2ð1� FÞTH zð Þ=ð1� mÞ
and tM1ðzÞ ¼ FTH zð Þ=lHm, respectively. Finally, government budgetary policies

obey the following flow constraint and transversality condition:

B
�

zð Þ � r zð ÞB zð Þ þ TH zð Þ ¼ 0; ð1Þ

Lim
s!1

B zð Þ exp

Zs

z

r zð Þdz

2
4

3
5 ¼ 0; ð2Þ
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where B(z) is government debt at time z and the ‘‘dot’’ denotes the time deriva-

tive. Given the subjective rate of time preference r and defining cðzÞ ¼ MmA1�m,

individuals maximize
R 1

s¼z
cðsÞe�rðs�zÞds, subject to the transversality condition

and to the flow constraint ksi

�
¼ rðzÞksiðzÞ þ dsiðzÞ � esiðzÞ, where ksi(z) denotes

the stock of financial assets accumulated by an individual in i, esiðzÞ denotes the

individual expenditure, and dsi(z) ¼ wsi(z) � tsi(z) is individual disposable income.

Since there may be migration, to recover aggregate values from (optimized)

individual variables, I index immigrants by their vintage x of arrival in their new

country of residence. Thus, aggregate variables in i (denoted by upper case letters)

can be computed by use of the general aggregation function (3):

XiðzÞ ¼
1� m

2
xiðzÞ þ xið0Þlið0Þm�

Zz

0

gjðx; zÞmijðxÞdx; ð3Þ

where mij(z) is the flow of migrants from i to j at time z, and gjðx; zÞ is the value of the

variable associated with the individual that migrated to j at time x as of time z. World

aggregates are denoted by upper case letters without any subscripts and can be easily

computed using the aggregation function (3). Thus, D zð Þ, K zð Þ, E zð Þ, and Y zð Þ
denote, respectively, aggregate disposable income, aggregate stock of financial

assets, aggregate expenditure, and aggregate output in the world economy. The

aggregate expenditure dynamics and the aggregate resource constraint are given by:

E
�

zð Þ ¼ r zð Þ � r½ � D zð Þ þ H zð Þ½ �; ð4Þ

Y zð Þ ¼ E zð Þ ¼ nH pHH þ nFpFF þ A ð5Þ

This model excludes physical capital accumulation. Therefore, expenditure jumps

immediately to its steady state value. Further, since aggregate world income Y is

constant, aggregate world expenditure must be constant too, which implies that the

interest rate is constantly equal to the subjective discount rate, that is, r ¼ r.

The market equilibrium equations for the varieties of M are:

w1�s
MH YH

lH w1�s
MH þ cs�1 1� lHð Þw1�s

MF

þ cs�1w1�s
MH YF

lH w1�s
MH cs�1 þ 1� lHð Þw1�s

MF

¼ wMH ; ð6Þ

cs�1w1�s
MF YH

lw1�s
MH þ cs�1 1� lHð Þw1�s

MF

þ w1�s
MF YF

lH w1�s
MH cs�1 þ 1� lHð Þw1�s

MF

¼ wMF : ð7Þ

By Walras’ law, the market equilibrium conditions for A are redundant. Equations

(6) and (7) determine implicitly the wage rate in each country as a function of the

distribution of skilled labor between countries; these functions are wMH lH ðzÞð Þ and

wMF lH ðzÞð Þ. Skilled labor migrates according to the present value of the indirect

utility differential between countries. If a skilled worker stays in country i for the
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rest of her (infinite) life, the discounted value at time z of her indirect utility—

denoted vMi(z)—is:

vMi zð Þ �
Z1

z

wMi sð Þ � tMi sð Þ
½PiðsÞ�m

� �
e�r s�zð Þds; ð8Þ

where Pi is the dual price index of M implied by the utility function. Skilled workers,

however, may migrate. The benefit of migrating to country j is the present value of

the indirect utility differential between countries, which is given by:

vijðzÞ � vMjðzÞ � vMiðzÞ: ð9Þ

I follow Baldwin (2001) in assuming that moving costs take the form
g l
�

H

lHlF
, where g is

a positive constant.5 Equating the value of migration to moving costs at any time

gives the differential equation that governs the dynamics of the model:

l
�

H
zð Þ ¼ � l1 zð Þl2 zð Þ

g
vHF zð Þ: ð10Þ

Most of the new economic geography literature has used the assumption of static

expectations.6 In the main text of this article I assume that individuals formulate

rational expectations under imperfect information about future values of prices and

wages. This will enable an easier comparison between the results in this article and

those in the related literature. Further, it will allow us to concentrate on the key eco-

nomic mechanism at work.

It is important to bear in mind, however, that assuming perfect foresight (i.e.,

rational expectations and perfect information) does not change the essence of the

results. This is formally demonstrated in Appendix A.

Assuming for the time being rational expectations and imperfect information, the

expectation regime is as follows: individuals do not have information as to the future

values of wages and prices. That is, they ignore the implicit functions wMH lHðzÞð Þ
and wMF lH ðzÞð Þ, as well as PH ðzÞ and PFðzÞ. Therefore, they use current wages as

best predictors of future wages and they update their prediction every instant as cur-

rent wages evolve over time. Yet, they are aware of the government’s intertemporal

budget constraint and they use this information to formulate expectations on future

tax liabilities. With these assumptions, the expected value of nMiðzÞ is:

E vi zð Þ½ � ¼
Z1

z

wMi zð Þ � tMi sð Þ
½PiðzÞ�m

� �
e�r s�zð Þds; ð11Þ

where E is the expectations operator. The assumption about imperfect information

on future wages, while not unrealistic, is unsatisfactory from the conceptual point

of view. This is why in Appendix A, I remove this restrictive assumption and show

that the essence of the result shown in the main text of the article does not change
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when I assume perfect foresight (i.e., rational expectations and perfect information).

In particular, all the propositions in this article remain valid. For expositional pur-

poses, however, it seemed more insightful to keep the main text of this article as

close as possible to the related literature. This expositional choice should make it

easier to understand the key economic mechanism in the model.

Finally, I assume that the migration process is anonymous; at any point in time

there are l
�

H
zð Þ ‘‘tickets’’ available to country F and migrants are chosen randomly.

Since individuals are identical, the anonymity of the migration process is irrelevant

for the results.

Temporary Debt Divergence and Migration: Understanding
the Key Mechanism

It is convenient to begin the analysis of the debt policy by assuming zero trade costs.

In the absence of trade costs, there are neither agglomeration nor dispersion forces.

The absence of these forces will allow us to focus on the relation between debt and

migration. Trade costs will be resumed in the next section.

Consider two countries which differ only in the tax profile of taxation. Precisely,

government debt is initially zero in both countries; government F keeps its budget

balanced at any time while government H creates public debt temporarily by

undertaking an intertemporal reallocation of taxes. More precisely, government H

unexpectedly reduces tax collection by an amount equal to a at time z0 and increases

it by an amount equal to b at time z1.7 So, that the only difference between countries

is in the time profile of taxation. Note that z0 and z1 are points in time, they are

instants. Therefore, per capita taxation is identical between countries at all times

except in the two instants z0 and at z1. Mathematically, this tax profile is obtained

by specifying TH(z) as a linear combination of two Dirac functions which impart

a tax impulse equal to a at time z0 and equal to b at time z1. The use of Dirac func-

tions allows us to keep per capita taxation the same in both countries at all times

except at z0 and z1. In this way, migration is triggered solely be the intertemporal tax

reallocation and not by current differences in tax rates. Using equations (1) and (2), I

obtain the value of b consistent with the intertemporal budget constraint of the gov-

ernment, this is: b ¼ �aerðz1�z0Þ.8 Individuals foresee the tax increase represented by

b awaiting them at z1. Skilled labor can avoid the tax increase by migrating to coun-

try F before z1. Using equations (11) and (9), the expression for the benefit of mov-

ing to country F is given by:9

vHF zð Þ ¼ �jaer z1�z0ð Þe�r z1�zð Þ > 0 8z 2 ½z0; z1Þ
0 8z < z0; and 8z � z1

�
: ð12Þ

Expression (12) shows that between z0 and z1 a skilled worker in country H benefit

from moving to country F. He has the opportunity to avoid paying the taxes that will
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be levied at z1 to reduce the debt. In Ricardo’s words, he will be able ‘‘to withdraw

his shoulder from the burthen, and to shift this payment from himself to another.’’

Precisely, by migrating he will save �jaer z1�z0ð Þe�r z1�zð Þ > 0 and this burden will

fall on those who remain in country H. The term�jaer z1�z0ð Þ is the increase in taxa-

tion waiting for any skilled worker at z1. Multiplying it by the discount factor

e�r z1�zð Þ gives us the impact on the indirect utility differential at any z. Apart from

the tax distribution parameter f, the present value of future tax liabilities equals the

current size of public debt; indeed aer z1�z0ð Þe�r z1�zð Þ ¼ aer z�z0ð Þ ¼ B zð Þ.
Migration is governed by differential equation (10) where nHF(z) is given by

equation (12). The amount of skilled labor that will have migrated to country F at

z1 depends on the migration cost (g); on the size of the initial tax reduction (a);

on the tax distribution parameter (f); and on the time length between the tax cut and

the tax increase (z1 � z0).

It is interesting to contrast the temporary nature of the debt policy with the per-

manent effect on migration. The intertemporal reallocation of taxes creates only a

temporary divergence of the debt ratio between countries; indeed, after z1 debt is

zero in both countries. Yet, this temporary divergence of debt ratios has permanent

consequences on the international distribution of the mobile factor. The reason is

that after z1, there is no point in migrating in either direction since nHF(z) ¼ 0 for-

ever. So, the skilled labor that has migrated will stay put, and the spatial configura-

tion of economic activity will have permanently changed.

It is important to recall once more that migration is triggered solely by the inter-

temporal tax reallocation and not by differences in tax levels; tax levels are identical

between countries at any time except at z0 and at z1. This is interesting because it

shows that simply removing the assumption of balanced budget reveals a new

motive for migration which is absent in balanced budget models.

There is an implication of this analysis for the tax harmonization debate that is

worth pointing out: the harmonization of current tax rates without the convergence

of debt ratios (future tax liabilities) does not necessarily reduce migration of the

tax base.

Temporary Debt Divergence, Temporary Spatial
Fluctuations, and Agglomeration

I now reintroduce trade costs to the model. Introducing trade costs generates

agglomeration and dispersion forces that make the real and nominal wage of skilled

workers depend on their geographical distribution. Therefore, migration does not

stop when the debt ratios are again zero in both countries (i.e., at z1). The direction

of migration after z1 depends on whether agglomeration or dispersion forces domi-

nate the dynamics of the model at z1. This, in turn, depends on the geographical dis-

tribution of skilled labor at z1. To illustrate the mechanism, consider again an initial

situation where government debt is zero in both countries. Government F keeps its

budget balanced at any time. Government H follows the same debt policy as in the
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previous section: it generates public debt temporarily, between z0 and z1. Denoting

the real wages of skilled workers oF � wMF=P
m
F , oH � wMH=P

m
H , defining the real

wage differential between country F and country H as o � oF � oH , using equa-

tions (1), (2), (9), and (11), I have the following piecewise expression for the benefit

of migrating to country F:

vHF zð Þ ¼
1
r
o� jaer z�z0ð Þ 8z 2 ½z0; z1Þ

1
r
o 8z < z0 ; and 8z � z1

�
: ð13Þ

The first term in the upper line of equation (13) is the real wage differential and the

second term is the expected tax increase at z1 discounted to time z. Skilled labor in

country H can avoid the burden of debt repayment by migrating to country F before

z1. Migration is governed by differential equation (10) where nHF(z) is given by

equation (13). At z0, the term 1=rð Þo is equal to zero. Migration is triggered at z0

by the term �jaer z�z0ð Þ which, instead, is positive. From z1 onward expected tax

liabilities are zero in both countries but migration continues until real wages are

equalized or until the mobile factor is all in one country. The long-run spatial con-

figuration is determined by the size of trade costs, the size of migration costs, and the

size and timing of debt policy. I shall assume a level of trade costs such that it gives

rise to multiple stable spatial configurations. This is the most interesting case for the

analysis I want to perform. The case of a unique stable and unique unstable spatial

configuration can be easily understood once the case of multiple stable spatial con-

figurations has been studied.10 Figure 1 shows the phase diagram of the differential

equation (10) when trade costs give rise to multiple stable spatial configurations. The

solid line represents the phase line before z0 and after z1.11 So, before z0 and after z1,

there are three internal equilibria, each at the intersection of the phase line with the

horizontal axis. Henceforth, I will refer to the equilibrium in the middle as the Cen-

tral spatial configuration (lC) and I will refer to the two lateral equilibria as the left

and the right spatial configuration (lL and lR).

Inspection of the phase line gives the stability properties of the equilibria. Note

that the phase line in Figure 1 has sign reversed with respect to the phase line appear-

ing, for instance, in Krugman (1991a) or in Baldwin (2001) or Baldwin et al. (2003).

This is so because I have found more intuitive to define nHF(z) as the benefit of

migrating to country F and I have accordingly defined o as o � oF � oH . Taking

account of this sign reversion, in the present article, a positively sloped intersection

of the phase line with the horizontal axis implies a stable equilibrium and a nega-

tively sloped intersection indicates an unstable equilibrium. Figure 1 shows that the

Central configuration is stable while the lateral configurations are unstable. There

are two more stable spatial configurations known as the ‘‘Core–Periphery’’ config-

urations, these are: lH¼ 0 and lH¼ 1. In the former (lH¼ 0) country F is the Core,

in the latter (lH ¼ 1) country H is the Core. Assume the economy is in lC at z0. The

intertemporal reallocation of the tax burden shifts the phase line upward between z0

and z1. Consequently, the equilibria lL, and lC approach each other and might
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eventually disappear if the phase line shifts up enough (like the dashed line in

Figure 1). At z1, the phase line drops to its initial position. From z1 onward, the set

(lL, lR) is the basin of attraction of lC and the set (0, lL) is the basin of attraction of

the Core–Periphery configuration lH ¼ 0. Which of the two spatial configurations

will emerge in the long run depends on whether at z1 the state variable is in the

basin of attraction of lH ¼ 0 or of lC. If l1 z1ð Þ 2 0; lLð Þ, then the system will

asymptotically approach the Core–Periphery configuration lH ¼ 0. Conversely, if

lH z1ð Þ 2 lL; lCð Þ, the system will asymptotically return to the central configuration.

The value of lH(z1) is smaller the smaller are migration costs, the larger is the size of

the tax cut, and the longer is the time period of debt divergence (z1 – z0).

Using computer simulations, it is possible to find the time path of lH(z) for dif-

ferent values of a and g. Figure 2 illustrates two representative cases. On the ordi-

nates I have lH and on the abscissa I have time (z). In both simulations, z1 ¼ 32 and

z0 ¼ 0. The intertemporal rate of time preferences was set at 5 percent. The dashed

line represents the case of high migration costs while the dot-dashed line represents

the case of low migration costs. In the simulations, the values assigned to g were 1.5

and 1.2, respectively, thus simulating a 20 percent drop in migration costs. The value

assigned to a was –10 percent of the initial GDP. The distributional parameter j was

set at j ¼ 0:8. The solid horizontal line intercepts the vertical axis in correspon-

dence of lL (the same value as in Figure 1). With the parameter values chosen for

this simulation, the two lines representing the time paths are visually distinguishable

only after z ¼ 20, which is where the abscissa starts in the Figure 2. For low migra-

tion costs, I have l1 z1 ¼ 32ð Þ 2 0; lLð Þ (dot-dashed line), therefore, after z1 the sys-

tem continues on an unstable path asymptotically approaching the Core–Periphery

configuration. For high migration costs, I have l1 z1 ¼ 32ð Þ 2 lL;lRð Þ, therefore,

 

0
 

0.1

0.2

- dλ1/dz 
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Figure 1. The spatial effects of temporary debt divergence: phase lines.
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after z1, the system asymptotically returns to its initial equilibrium (lC). The latter is

a case of temporary reconfiguration of economic activity in space. It is as an eco-

nomic fluctuation in the geographical space and I refer to it as to ‘‘temporary spatial

fluctuation.’’ Similar patterns to those illustrated in Figure 2 would emerge if, keep-

ing migration costs constant, I considered large and small a.

The result of this analysis is that a temporary divergence of debt ratios generates

either a temporary spatial fluctuation or the Core–Periphery outcome. The amplitude

of the fluctuation and the likelihood of the core periphery configuration decrease

with g and increase with aj j and z1 � z0. Let bb;div denote the maximum divergence

of debt ratios such that lH z1ð Þ is in the basin of attraction of lC . I refer to bb;div as to

the ‘‘break-point debt divergence.’’ A temporary divergence of debt ratios beyond

the ‘‘break-point debt divergence’’ results in the Core–Periphery configuration. The

relative size of migration cost, trade costs, tax reduction at z0 and length of the exis-

tence of the debt, and the interest rate ultimately determine the long-run outcome.

We can summarize the results of this section as follows:

Proposition 1: A temporary divergence of debt ratios causes either a temporary

spatial fluctuation or permanent agglomeration depending on whether the diver-

gence of debt ratios has reached a level below or above the ‘‘break-point debt

divergence,’’ respectively.

This result suggests that a large, albeit temporary, divergence of debt ratios may

have permanent consequences on the spatial distribution of the mobile factor. Even

small temporary divergences of debt ratios are not free from insidious complica-

tions, however. Indeed, if trade costs or migration costs fall during the adjustment

process, what could initially have been a temporary spatial fluctuation might result

in permanent agglomeration.

0
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0.2

0.3

0.4

20 22 24 26 28 30 32 34 36 38 40 z

λ1

λL

Figure 2. The spatial effects of temporary debt divergence: time path.
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In the next section, I turn to the question of whether the convergence of debt ratios

may help stabilizing the initial spatial configuration. Interestingly, the answer is not

necessarily positive.

Debt Convergence, Temporary Spatial Fluctuations,
and Agglomeration

Consider an initial situation of stable but different debt ratios in the two countries.

Without loss of generality, it is assumed that the debt ratio is equal to zero in country

F and is positive in country H. The intertemporal budget constraint of government

H requires that taxation be higher in county H due to the need to service the debt. This

difference in per capita taxation has induced migration in the past, which has shifted

the central spatial configuration to l0C on the left of ½. It is assumed that the economies

have already reached the stable spatial configuration l0C when the policy of debt con-

vergence is announced. Formally, this means assuming that BH ðzÞ=YH ðzÞ ¼ b > 0,

where b is a constant and YH ¼ ð1� mÞ=2ð ÞwAH þ lHmwMH is country H’s GDP.

This implies that l
�

H ðzÞ ¼ 0 for z 2 ðz0 � d; z0Þ, where d > 0 and z0 � d is the time

at which lH had reached the steady state l0C .12 Using numerical simulations and

assigning the values b ¼ 0:9 and j ¼ 0:8 I obtain lH ðz0Þ ¼ l0C � 0:363. At z0,

government H announces that it will reduce the debt ratio from the current level b

(90 percent of GDP) to a lower level b < b by time z1. In the simulation, I set

b ¼ 0:6 (60 percent of GDP). To achieve this reduction of the debt ratio, government

H must increase taxation sometime between z0 and z1. The expected future tax liability

triggers the migration of skilled labor. Using equations (1), (2), (9), and (11), I obtain

the following piecewise function:

vHF zð Þ ¼
1
r
oþ jBðzÞ 8z 2 ðz0 � d; z0Þ

1
r
oþ jBðzÞ þ j B z1ð Þ � bY z1ð Þ

� �
e�r z1�zð Þ 8z 2 ðz0 � d; z0Þ

1
r
oþ jBðzÞ 8z � z1

8<
: :

ð14Þ

These expressions can be inspected in conjunction with Figure 3.

The thin line in Figure 3 is the phase line of differential equation (10) at any z

before the debt reduction is announced; in such case the relevant expression for

vHF(z) is given in the upper line of equation (14). Since adjustment has taken place

in the past, the dynamic system is at rest on the central spatial configuration is at

l0C � 0:363 where the benefit of migrating to country F is zero. At z0, the phase line

shifts upward (not shown in the figure) because of the jump in the future tax liability

represented by the third term in the second line of equation (14). An individual mov-

ing to country F before z1 will avoid such tax increase. At z1, the phase line drops

down and is represented by the thick line, which is obtained by substituting the bot-

tom expressions of equation (14) into differential equation (10). At z1, the discounted
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values of expected future tax liability are again zero in both countries, but the system

is in motion because the value of lH(z1) is such that real wages are different between

countries. The long-run spatial configuration depends on whether lH(z1) is in the

basin of attraction of the Core–Periphery or of the central configuration. In the for-

mer case, the system will asymptotically approach the Core–Periphery configura-

tion; in the latter case, the system will asymptotically approach the central spatial

configuration l0C on the thick line. The value of lH(z1) is smaller, the smaller are

migration costs and the larger is the difference b� b
� �

. Using numerical methods,

it is possible to find the path of lH(z) for different values of b and g.

0 0.2 0.6 10.80.4

0.1

λ1

- dλ1/dz 

Figure 3. The spatial effects of debt convergence: phase lines.
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Figure 4. The spatial effects of debt convergence: time path.
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Figure 4 illustrates the cases of high and low migration costs; in the simulations, the

values assigned to g were 1 and 0.9, thus simulating a 10 percent drop in migration

costs. In both cases, z1 – z0 ¼ 6. The dashed line represents the time path of the state

variable in the case of high migration costs (the temporary spatial fluctuation) while

the dash-dotted line represents the case of small migration costs (the agglomeration

case). A similar pattern is obtained by computing high and low b, respectively.

Figure 4 represents a general pattern found with simulations: the amplitude of the

fluctuation increases with the tightness of budgetary convergence (low b) and with the

inverse of migration costs (low g). Let bb;conv denote the maximum reduction of the

debt ratio that leaves lH z1ð Þ in the basin of attraction of lC (on the thick line) and let

us refer to it as the ‘‘break-point debt convergence.’’ That is bb;conv � Max b� b
� �

such that lH1 z1ð Þ 2 lL; lRð Þ. We can summarize the results of this section as follows.

Proposition 2: Debt convergence generates a temporary spatial fluctuation or

permanent agglomeration depending on whether the magnitude of debt

convergence b� b
� �

reaches a value below or above the ‘‘break-point debt

convergence.’’

These results suggest that convergence of debt ratios should be pursued with cau-

tion because it induces migration of the mobile factor and, with it, migration of the

tax base. A too ambitious budgetary target (low b) induces larger fluctuations and

increases the likelihood of agglomeration. Further, unexpected declines in transport

or migration costs may deteriorate the situation by transforming a fluctuation into

permanent agglomeration.

The results also suggest that economic integration renders the achievement of

debt convergence increasingly difficult. This is because the fall of trade or migration

costs causes an increase in the amplitude of the fluctuation and in the likelihood of

agglomeration.

Debt Convergence, Debt Divergence, and the Stability of the
Core–Periphery Configuration

The impact of the debt policy on the stability of the Core–Periphery configuration can

be easily studied by appeal to intuition since the economic mechanisms that come into

play are the same as those in the previous section. Consider an initial situation where

both countries have no debt and, initially, country H is the Core. The real wage differ-

ential o 1ð Þ is negative since real wages are higher in the core than in the periphery.

That makes it possible for country H to have a permanently higher level of debt and

taxation without destabilizing the Core–Periphery situation. Let bs; cp denote the max-

imum debt ratio differential that can be sustained permanently without destabilizing

the Core–Periphery configuration. Let us refer to bs; cp as the ‘‘sustain debt gap.’’

Using equations (6), (7), and (9) and the definition of GDP, I have bs; cp ¼ �2o 1ð Þ
1þmð Þ 2jrð Þ.
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Let us now consider a temporary divergence of debt ratios. The debt ratio differ-

ential can temporarily be larger than the ‘‘sustain debt gap’’ without country H

necessarily losing the core. If country H is not to lose the core, the maximum debt

divergence must be such that lH does not leave the basin of attraction of the core.

There is a critical time zs such that lH at zs is on the border of the basin of attraction

of the core. Any intertemporal tax reallocation longer than zs � z0 brings lH outside

the basin of attraction of the Core–Periphery configuration. The likelihood that

country H loses the core increases with the size of the tax cut, with the time length

of the intertemporal tax reallocation, as well as with a fall in migration and trade

costs.

The last question I ask concerns debt convergence. Assume, for simplicity, that

country H has a stable debt ratio equal to bs; cp, so that there is no migration (any

constant level lower than bs; cp can be assumed without affecting the results). If coun-

try H commits to a reduction of the debt ratio to b < bs; cp byz1, expected taxation

increases and skilled labor starts migrating to country F. After z1, the Core–Periph-

ery configuration is indeed stable because b < bs; cp but lH may have left the basin of

attraction of the Core–Periphery configuration in the meantime. If that happens,

country H loses the core permanently.

The two results of this section can be summarized in the following proposition.

Proposition 3: Temporary debt divergence as well as permanent debt conver-

gence may result in the breakup of the core. The breakup of the core is more likely

to happen if factor markets are more integrated, if the debt divergence is large, or

if debt reduction is big.

Somewhat surprisingly, the results in this and the previous section tell us that debt

convergence may be as destabilizing as temporary debt divergence.

Implications for Tax Competition

In this section, I study the consequences of removing the balanced budget assump-

tion on the ability of a country to engage in tax competition. In particular, I study the

ability of a country to defend the core when the assumption of balanced budget is

removed.

Assume that country H is the Core (i.e., lH ¼ 1) and that country F always keeps

a balanced budget. Let tR denote the ‘‘residual limit tax.’’ This is defined as the max-

imum residual per capita tax level that allows country H to keep the core. The term

residual means the level of tax above the level necessary to serve the debt.13 An

example will clarify the matter. Consider the case in which debt is zero in both coun-

tries. Since country H is the Core, the real wage of skilled labor is larger in country H

than in country F. The residual limit tax in this case is equal to the real wage differ-

ential, that is, tR ¼ oH 1ð Þ � oF 1ð Þ. Indeed, country H can increase permanently its

per capita tax level to tR without losing the core. The larger tR, the stronger is
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country H’s ability to defend the core in a tax competition game (see Baldwin and

Krugman 2004).

To continue with the example, assume now that both countries have permanently

constant debt ratios, �bH and �bF , respectively, and let �bH > �bF . Then, the residual limit

tax is:

tR ¼ oH 1ð Þ � oF 1ð Þ � �tMH � �tMFð Þ; ð15Þ

where the term in parentheses represents the permanent tax level differential

resulting from both countries’ need to service the debt. Since �tMH � �tMFð Þ > 0, it

is clear that the residual limit tax has become smaller with respect to the case of zero

debt in both countries. Consequently, country H’s ability to defend the core is

reduced.

Consider, finally, a policy of debt reduction whereby country H announces at

time z0 that the debt ratio will be reduced from �bH to bH at z1 ( �bH > bH ). This gives:

tR zð Þ ¼ oH 1ð Þ � oF 1ð Þ � �tMH � �tMFð Þ � y zð Þ for 8 z 2 z0; z1ð Þ
tR zð Þ ¼ oH 1ð Þ � oF 1ð Þ � ��tMH � �tMF

	 

for 8 z � z1

�
; ð16Þ

where y zð Þ is the value at z of the tax increase that will take place at z1. Since
��tMH < �tMF

	 

, it follows that the policy of debt reduction will increase the residual

limit tax after z1 but, during the transition period, the residual limit tax declines.

Therefore, a policy of debt reduction makes a country a stronger player in the tax

competition in the long run but makes it a weaker player in the short run. We can

summarize the results of this section in the following proposition.

Proposition 4: Temporary debt divergence temporarily weakens a country’s abil-

ity to engage in tax competition. A policy of debt convergence makes the debt

reducing country a stronger player in tax competition in the long run but makes

it a weaker player during the period of debt reduction.

Equations (15) and (16) show clearly the insight that removing the assumption of

balanced budget brings to light. The balanced budget tax competition analysis

neglects the terms �tMH � �tMFð Þ and y zð Þ. Neglecting the constant term
�tMH � �tMFð Þ conceals the fact that, other things equal, countries with a permanently

larger debt ratio are weaker players in international tax competition because their

residual limit tax is smaller. Neglecting the term y zð Þ obscures the fact that, other

things equal, a core country’s ability to engage in tax competition may be reduced

by the need to reduce the debt.

Proposition 4 highlights a number of interesting implications. Core countries with

high debt or core countries undergoing a debt reduction should, other things equal,

be averse to tax competition because their residual limit tax is (temporarily) smaller

and their ability to defend the core is temporarily reduced. Conversely, small coun-

tries with low debt should be against tax harmonization because they have a bigger

chance of ‘‘snatching’’ the core. A country’s aversion to tax competition may change
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over time; once debt reduction is achieved a country may become more favorable to

tax competition.

Conclusion

This article has studied the effects of debt divergence and debt reduction on the

spatial distribution of output. The analysis departs from the local public finance

literature by removing the assumption of flow balanced budget. The article focuses

on migration motivated by the desire to avoid future tax liabilities.

An immediate consequence of relaxing the balanced budget assumption is that

tax harmonization does not necessarily reduce migration of factors unless it is done

in an environment where debt ratios are not diverging.

When agglomeration and dispersion forces are present, debt policies have some

additional consequences. A policy of temporary divergence of debt ratios generates

a temporary spatial fluctuation or permanent agglomeration depending on whether

the divergence of debt ratios has reached a level below or above the ‘‘break-point

debt divergence,’’ respectively (Proposition 1). The likelihood of permanent

agglomeration increases with a decline in migration costs and with the magnitude

of the debt divergence.

Somewhat surprisingly, a policy of debt convergence may also be destabilizing.

Debt convergence implies an increase in future tax liabilities in the high-debt coun-

try, which induces migration of the mobile factor away from the debt reducing coun-

try. Debt reduction generates a temporary spatial fluctuation or permanent

agglomeration depending on whether the magnitude of debt convergence reaches

a value below or above the ‘‘break-point debt convergence.’’

The two results just discussed show that policies that restrain debt divergence

have indeed a stabilizing effect on the spatial distribution of output. Conversely, pol-

icies of debt convergence, if too ambitious, may have destabilizing effects. This

result suggests a sequencing of economic integration policies when the destabiliza-

tion of the pre-integration spatial equilibrium is undesirable. Since debt convergence

is more likely to be destabilizing when migration costs are low, it would seem safer

that debt convergence be achieved before the integration of labor and goods markets

rather than after.

The article has further shown that the Core–Periphery spatial configuration

becomes unsustainable when debt divergence is sufficiently large or when the debt

convergence policy is too ambitious (proposition 3).

The last section of the article has shown that countries with high debt

are weaker players in the tax competition game and that debt reduction

makes the core country weaker in the short run and stronger in the long run

(proposition 4). This implies that large countries with high debt should be averse

to tax competition, while small countries with small debt should be averse to tax

harmonization.
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Appendix A

Perfect Foresight

With perfect foresight (rational expectation and perfect information), the dynamic

system becomes:

n
� ¼ rn̂� o� rjaerðz�z0Þð1� uz1

ðzÞÞ ðA1Þ

l
�
¼ � l1ð1� l1Þ

g
v; ðA2Þ

where uz1
ðzÞ is a unit step function and n̂ is the discounted value of o. It may be use-

ful to note that, if we neglect the last term in (A1), the system is isomorphic to the

system in Ottaviano (2001) and Baldwin (2001). The main feature of this system is

that for certain constellations of parameters it exhibits multiple saddle paths.

The effect of debt divergence on the dynamic system is qualitatively the same as

illustrated in the text: future tax liabilities, represented by the last term in equation

(A2), act like a forcing function to the system shifting it smoothly between z0 and z1;

at z1 the system returns to the position it had before z0. The effect of the forcing func-

tion is simply to shift temporarily all the phase trajectories. The long-run equilibrium

then depends on which saddle path will be reached at z1. This depends crucially on

the position reached by lH at z1 and on the size of migration costs. Three cases may

emerge.14

1. Large migration cost: In this case, there is no overlap of the saddle paths. The

jumping variable n will jump on a saddle path leading to lC if

lH ðz1Þ 2 ðlL; lRÞ. Instead, if lH ðz1Þ < lL or lH ðz1Þ > lR, then n will jump on

a saddle path that leads to a Core–Periphery outcome. There is no ambiguity

about which long-run spatial configuration will emerge, it all depends on the

value of lHðz1Þ. Only history matters for large migration costs. In this case, the

dynamics of perfect foresight is qualitatively equivalent to the dynamics of

rational expectations with imperfect information. Thus, all propositions in the

article remain valid.

2. Intermediate migration cost. In this case, there is overlap of saddle paths in a

neighborhood of lL and in a neighborhood of lR. The neighborhoods in

which there is overlap of saddle paths are known as the ‘‘regions of overlap’’

(Krugman 1991b). If lH ðz1Þ is in any one of these regions, then the long-run

equilibrium will be lC or the Core–Periphery outcome depending on which sad-

dle path is chosen. Instead, if lH ðz1Þ is outside these regions, then the long-run

equilibrium will be lC if lHðz1Þ 2 ðlL; lRÞ while it will be the Core–Periphery

outcome if lH ðz1Þ < lL or lH ðz1Þ > lR. The overlap of saddle paths generates

indeterminacy because the same ‘‘initial condition’’ lHðz1Þ may lead to

either one of two possible long-run spatial configurations. Both history and

expectations matter in the case of intermediate migration costs. Outside the
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overlap regions, all the results of the article apply unchanged. In the overlap

regions, there is indeterminacy, but this does not invalidate the propositions

in the article, it only implies that the ‘‘break-point debt divergence’’ and the

‘‘break-point debt convergence’’ become smaller.

3. Small migration cost: The same indeterminacy as in case (2) emerges with the

difference that the regions of overlap cover the entire set (0,1). Therefore,

regardless of lH ðz1Þ, any one of the long-run equilibria may be reached. In terms

of the implications for the results of the article, this is a limit case for it implies

that any debt policy (as well as any tax or subsidy policy) is destabilizing.
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Notes

1. The term country in this article is used as a generic label for any political unit which is

entitled to issue bonds and to tax its residents; it can be interpreted, for instance, as states

within the United States, provinces within Canada, or countries within Europe.

2. The assumption that skilled labor is internationally mobile while unskilled labor is not is

made for pure convenience, but it reflects some empirical evidence on migration flows;

see, for instance, Shields and Shields (1989).

3. The consequences of government expenditure on the spatial configuration of economic

activity in a similar model have been studied theoretically and empirically in Trionfetti

(2001) and in Brülhart and Trionfetti (2004).

4. This assumption is slightly less restrictive than those used in the related literature. For

instance, Baldwin and Krugman (2004) assume F ¼ ½ while Ludema and Wooton

(2000) and Kind, Midelfart-Knarvik, and Schjelderup (2000) assume that only the mobile

factor is taxed (F ¼ 1).

5. Any form of moving costs that gives rise to a differential equation l
�

H
zð Þ ¼ �f vHF zð Þð Þ,

where f is a sign preserving function and f(0) ¼ 0, can be used without affecting the

results. The specification in the text is analytically convenient and can be thought intui-

tively as a queuing system with random selection. For its microfoundations, see Baldwin

(2001).

6. The only exceptions, besides Krugman (1991b), are Baldwin (2001) and Ottaviano

(2001).

7. Residents of country H, unlike residents of country F, have their consumption path dis-

rupted by the unexpected tax reduction. They will therefore buy government H’s bonds as

they need them for consumption smoothing.
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8. The use of Dirac functions turns out to be useful analytically in that the Fourier transform

of a Dirac, which we encounter in the integration of (1) subject to (2), is an exponential

function.

9. Note that, after substituting TH(z) into tMH(z), expression (11) is a linear combination of

Fourier transforms of the Dirac functions constituting TH(z).

10. In focusing on the most interesting case, I follow a widely used expositional strategy. For

instance, Baldwin and Krugman (2004) concentrate on the Core–Periphery outcome,

Ludema and Wooton (2000) modify the model in order to eliminate the possibility of

multiple stable configurations, and Anderson and Forslid (2003) focus on the stability

of the symmetric spatial configuration.

11. The systems (8) and (9) cannot be solved explicitly for o(lH). Therefore, I approximate

o(lH) with a continuous polynomial. I use Chebyshev’s approximation method instead of

Lagrange as the former performs remarkably better (see Judd 1998). The approximation

has been computed for the following parameter values: m ¼ 0.4, s ¼ 3, c ¼ 0.15.

12. To be precise, since the adjustment is asymptotic, z0 � dis the time at which lH was

arbitrarily close to l0C .

13. The ‘‘residual limit tax’’ is a concept akin to Baldwin and Krugman (2004) ‘‘limit tax.’’

Indeed, the two definitions coincide if both countries are in balanced budget.

14. For the analysis of these three representative cases in a model without public debt, see

Baldwin (2001).

References

Anderson, Fredrik, and Rikard Forslid. 2003. ‘‘Tax Competition and Economic Geography.’’

Journal of Public Economic Theory 5:279–304.

Baldwin, Richard, E. 2001. ‘‘The Core-Periphery Model with Forward-Looking Expectations.’’

Regional Sciences and Urban Economics 31:21–49.

Baldwin, Richard E., and Paul Krugman. 2004. ‘‘Agglomeration, Integration and Tax

Harmonisation.’’ European Economic Review 48:1–23.

Baldwin, Richard, Rikard Forslid, Philippe Martin, Gianmarco Ottaviano, and Frederic

Robert-Nicoud. 2003. Economic Geography and Public Policy. Princeton, NJ: Princeton

University Press.

Brülhart, M., M. Jametti, and K. Schmidheiny. 2012. ‘‘Do Agglomeration Economies

Reduce the Sensitivity of Firm Location to Tax Differentials?’’ Economic Journal

122(563):1069–1093

Brülhart, Marius, and Federico Trionfetti. 2004. ‘‘Public Expenditure, International Speciali-

sation and Agglomeration.’’ European Economic Review 48:851–991.

Daly George, G. 1969. ‘‘The Burden of the Debt and Future Generations in Local Finance.’’

Southern Economic Journal 36:44–51.

Forslid, Rikard, and I. P. Gianmarco Ottaviano. 2003. ‘‘An Analytically Solvable

Core-Periphery Model.’’ Journal of Economic Geography 3:229–40.

Judd, Kenneth L. 1998. Numerical Methods in Economics Cambridge, MA: MIT Press.

Kind, Hans Jerle, Karen Helene Midelfart-Knarvik, and Guttorm Schjelderup. 2000.

‘‘Competing for Capital in a ‘Lumpy’ World.’’ Journal of Public Economics 78:253–74.

112 International Regional Science Review 38(1)

 at Bibliotheques de l'Universite Lumiere Lyon 2 on May 21, 2015irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


Krugman, Paul. 1991a. ‘‘Increasing Returns and Economic Geography.’’ Journal of Political

Economy 99:483–99.

Krugman, Paul. 1991b. ‘‘History versus Expectations.’’ Quarterly Journal of Economics 106:

651–67.

Ludema, Rodney D., and Ian Wooton. 2000. ‘‘Economic Geography and the Fiscal Effects of

Regional Integration.’’ Journal of International Economics 52:331–57.

Oates, Wallace. E. 1972. Fiscal Federalism. New York, NY: Harcourt Brace Javanovich.

Ottaviano’ Gianmarco, I. P. (2001) ‘‘Monopolistic Competition, Trade, and Endogenous

Spatial Fluctuations.’’ Regional Sciences and Urban Economics 31:51–57.

Ricardo, David (1817) ‘‘On the Principles of Political Economy and Taxation.’’ London , J.

Murray, 1st ed.; reprinted as Vol. 1 of The Works and Correspondence of David Ricardo,’’

P. Sraffa ed., Cambridge University Press, 1951.

Robert-Nicoud, Frédéric. 2005. ‘‘The Structure of Simple ‘New Economic Geography’

Models (or, On Identical Twins).’’ Journal of Economic Geography 5:201–34.

Shields, Gali M., and Michael P. Shields. 1989. ‘‘The Emergence of Migration Theory and a

Suggested New Direction.’’ Journal of Economic Surveys 3:277–304.

Trionfetti, Federico. 2001. ‘‘Public Procurement, Market Integration and Income Inequalities.’’

Review of International Economics 9:29–41.

Wellisch, Dietmar, and Wolfram F. Richter. 1995. ‘‘Internalizing Intergenerational External-

ities by Regionalization.’’ Regional Sciences and Urban Economics 25:685–704.

Trionfetti 113

 at Bibliotheques de l'Universite Lumiere Lyon 2 on May 21, 2015irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


