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ABSTRACT

This dissertation contains four primary chapters. Chapter 1 is an
introduction. Chapter 2 examines the efficiency properties of a federation
characterized by strategically competing regions and freely mobile homogeneous
individuals. Previous analyses of this economy have concluded that achieving
a Pareto optimal allocation will require intervention by a national authority.
This chapter makes one basic point; the Nash equilibrium of regional authority
behavior is Pareto optimal. The implication is that there is no role for a
national authority in either providing interregional transfers or correcting
for decentralized provision of public goods. Free mobility induces strong
incentive equivalence between regional authorities. The Nash equilibrium
involves Samuelson public good provision and regions purchasing a preferred
population distribution with interregional transfers.

Chapter 3 extends the analysis to generalized specifications for public
goods. The new specification allows for an analysis of the spillover of
public good literature and consideration of impure public goods. Previous
analyses of this economy have concluded that a Pareto optimal allocation will
require intervention by a national authority in either taking over the
function of public good provider or offering matching grants to subsidize
regional public good provision. I prove that in an environment of free
mobility the Nash equilibrium is Pareto optimal.

Chapter 4 is an extension to a heterogeneous population. The population

is modeled as heterogeneous in both preferences and endowments. Enough



similarity in preferences and complementarity between labour types in
production is assumed to allow abstraction from sorting equilibria. The
conclusion {s that when regional authorities are not in conflict on normative
value judgments, the Nash equilibrium is Pareto optimal. When regional
authorities are in conflict the Nash equilibrium does not exist. Once again,
this result means that this literature provides no role for a national
authority; such intervention is either unnecessary or unhelpful.

Chapter 5 discusses two versions of the fiscal externality. The first
version is the widely accepted market failure view. It is maintained that the
free mobility of individuals between regions involves a market failure and
thus is a source of inefficiency in regional economics. The chapter concludes
that this view is mistaken. This first version of the fiscal externality is a
pecuniary externality and thus simply a reflection of efficiently operating
markets. Inefficient outcomes are traced to assumed inappropriate regional
authority behavior. The second more recent version of the fiscal externality
argues that in an environment of perfect capital mobility, a regional
authority taxing capital causes capital flight, which generates an external
economy for other authorities by increasing their tax base. This chapter also
concludes that this view is mistaken. Capital taxation by an authority
involves internal costs (loss of tax base) and is thus not an externality.
Inefficient outcomes are traced to authorities with fewer instruments than

targets. Chapter 6 provides a conclusion.
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CHAPTER 1
INTRODUCTION

1.1 LOOKING BAck

In 1954, Samuelson wrote his seminal public goods paper. An important
aspect of this paper was the preference revelation problem. If an individual
believes that the price she pays for a good is not directly related to her
level of consumption of that good, but is directly related to the strength of
preference she reveals, this individual will have an incentive to conceal her
true preferences. If each individual takes the behavior of others as given
this incentive to conceal their strength of preference leads to less than
efficient levels of consumption of this good. With private goods an
individual is excluded from consuming anything for which she does not pay.
Samuelson’s point was that for some goods this excludability is not possible.
For example, if a nuclear umbrella is provided for one individual in a city,
all other individuals living in that city cannot be excluded from the
consumption of this defense service. The result is underprovision of
nonexcludable goods by a private market system due to the lack of a market,
and a strong argument for public provision and involuntary taxation in the
provision of these goods. However, public provision of public goods still
involves a preference revelation problem when the public authority has less
than complete information on the preferences of its citizens. Samuelson’s
work spawned many literatures.

One important response to Samuelson was Tiebout (1956). Tiebout imagined
a large number of regions providing local public goods (region specific) and a

mobile population. Since the public goods were local, the population was
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forced to reveal, at least partially, their strength of preference for the
public good by choosing where to reside. This process was labeled voting with
one’s feet. In the limit with a region for each individual the local public
good becomes private. Again the work of Tiebout spawned literatures.

One outgrowth of Tiebout is the competing regions literature. Zodrow and
Mieszkowski (1986) distinguish three strands within this literature. One
strand is made up of the fiscal externality and method of taxation
literatures, a second is the public good spillover literature, and the third
involves tax competition in an environment of perfect capital mobility and
immobile population.

The fiscal externality literature examines the problems associated with
the attainment of an optimal regional distribution of a freely mobile national
population. The literature argues that the free migration of individuals

across regions involves a market failure.

"Nonoptimality may occur because in moving from one region to

another a migrant does not account for the effect of his

moving on the tax price of the public good in the region he

leaves (the tax price rises) or enters (the tax price falls).

Therefore Tiebout type of decentralized free market

equilibria may not be Pareto-efficient. If this externality

is not internalized by centralized decision making, then one

region may be overpopulated and the other underpopulated.”

(Flatters, Henderson, Mieszkowski (1974) p. 99).
These authors argue that the solution is federally-mandated interregional
transfers or equalization payments from the overpopulated to underpopulated
region, The authors of the early fiscal externality literature obviously
considered their work a direct response to Tiebout, yet it involved few
regions and public authorities with complete information on individual
preferences, and thus no preference revelation problem. This observation has

led some to conclude that the fiscal externality literature was only

mistakenly tied to Tiebout. | believe that the fiscal externality literature
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can be considered a response to Tiebout in the following way: even assuming
that free mobility yields perfect revelation of Individuals' preferences, the
cure (free mobility) and its side effects (the resultant fiscal externality)
may be worse than the disease (the preference revelation problem).

The method of taxation literature considers whether regional method of
taxation will have consequences for regional incentives regarding the
provision of a local public good. The approach in the method of taxation
literature (e.g., Boadway (1982)) is to model regional authority behavior
explicitly. Unlike the fiscal externality literature, which assumed an
optimal provision of public goods, here one asks under what conditions will
this optimality condition be violated. Changes in public good provision will
lead to Interregional migration. This migration will induce changes in the
size of regional tax bases. As a consequence, the regional authorities may
have inappropriate incentives, from the national perspective, in determining
their public good provision levels. The character of these incentives will
depend on the method of taxation.

The second strand of the competing regions literature emphasized by
Williams (1966), Brainard and Dolbear (1967), and Pauly (1970), is the
spillover of public goods literature. It removes the strong assumption in
Tiebout that public good provision is purely local and considers the case
where the public good provided in one region spills over into another region.
The benefit jurisdiction is not equivalent to the political jurisdiction (a
type of fiscal inequivalence). There are numerous examples of such situations
offered in this literature. One is two jurisdictions located in the same
watershed — water treatment undertaken in one will benefit the other; a

second is the education of a mobile population — education undertaken in one
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will benefit the other. The conventional conclusion in this literature is
that when the spillover is of benefit to other regions it will be under
provided and when it is harmful it will be over provided. These conclusions
follow immediately from an understanding of externalities.

This literature has offered two policy prescriptions for dealing with
this source of inefficiency: one is to remove the fiscal inequivalencs by
shifting the function of provider to a higher level of government; the second
is to internalize the externality by the implementation of the standard
Pigovian corrective taxation (matching grants) by a higher level of
government. In general, the literature has concluded that the optimal level
of decentralization is at the national not regional level.

The third branch of the competing regions literature assumes an immobile
population and is therefore quite different from Tiebout. The perfectly
mobile factor of production in this literature is capital. The standard
assumption is that revenue for providing a public good is raised with capital
taxation. In this type of model (eg: Wildasin (1989)), the regional
authorities’ taxation of capital leads to capital flight, which it is argued
imposes an external economy on other authorities by increasing their tax base.
Since it is an external economy the authorities have the incentive to under
indulge in this behavior. Capital is undertaxed, public goods are
underprovided and the source of the inefficiency is traced to a type of fiscal
externality.

At the most basic level the competing regions literature leaves one with
the impression that the free mobility of factors of production, particularly
population, induce inefficient outcomes. This is in contrast to the intuition

of Tiebout. While free mobility may be wuseful in revealing individual
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preferences, it also leads to Inefficiency in its own right. The
Inefficiencies arise due to Inappropriate incentives on the part of
individuals in making their migration decision (fiscal externality), and on
the part of regional authorities when there is fiscal inequivalence (eg:
spillovers), or when they are faced with taxation of mobile factors. The
basic solution to all of these problems is intervention by a national
authority, that Is, the optimal level of decentralization is at the national

not regional level.

1.2 THE Basics

The Intention in this section is to provide the basics for understanding
the more complex models embodied in the competing regions literature. Imagine
two points in space. At each point there is a quantity of immobile resource,
say wheat (land, capital). A large homogeneous population migrates costlessly
between the points, supplies labour at the point at which it resides, is
endowed with the wheat, and derives satisfaction from the consumption of
output, say bread. A large number of firms arise at each point to combine
labour and wheat in producing the numeraire good, bread. The firms pay labour
a wage equal to its marginal product, and the residual bread is paid to wheat
owners, Is there inefficiency associated with the migration of population
between points? The answer is no. In fact the allocation of bread to
individuals and of population across the points is Pareto eff ic:ient.1 Since
the bread is desirable the individuals migrate to achieve the highest possible

return for the labour services they supply. Private migration guarantees

lGiw:n the standard assumptions associated with any simple general equilibrium
model, such as perfect information, a complete set of markets, and price
taking.
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equalized marginal products. The equality of marginal product across points
is the optimality condition for the population distribution: if this equality
were not satisfied more bread could be produced by moving an individual from
one point to the other. If population were immobile, the amount of bread
produced would in general be less than when population i{s mobile. Thus, at
least in this simple economy, mobility induces efficiency—not inefficiency.
Notice that a general characteristic of the economy is that resources will be
flowing between points due to non-resident ownership of wheat.

Imagine now that the wheat is not owned but is rather an unpriced factor
that individuals combine with their labour in producing bread. In this
economy the free migration of individuals migrating to achieve the highest
return involves a migration equilibrium characterized by equalized average
product of labour. This is in general an inefficient allocation. Also notice
in this case there is no flow of bread between points. Is this inefficiency
induced by free mobility? We know that there was no problem associated with
free mobility when there was ownership of the wheat, thus the problem must
arise from the lack of endowments. It is not surprising that unpriced factors
lead to inefficiency; common property problems are a familiar part of the
public finance literature. The question of whether free mobility induces more
or less efficiency, when factors are unpriced, is an uninteresting question of
whether the immobile population distribution or the equalized average product
distribution happens to be closer to the efficient equalized marginal product
population distribution. Even though these observations seem rather trivial,
inefficiency associated with unpriced factors are sometimes conflated with a

fiscal externality and thus associated with free mobility.
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I now return to owned factors and imagine the existence of a public
authority at each point. If the authority stops all outflow of resources from
the point and returns the resources to local residents only, we have the rent
sharing model. Individuals will again locate to inefficiently equalize
average products. Again, this inefficiency is not a result of migration.
Laijssez-laire is efficient, but now the public authority distorts the private
migration decision with residence based subsidies. Assumed distortionary
taxation by the public authority is the cause of inefficiency in rent sharing
models. This is also often conflated with a fiscal externality, and thus
associated with free mobility.

I now take the final step necessary to produce a simple, typical, economy
of the competing regions literature. There is a second good that yields
satisfaction for the population, say light. It is a local pure public good.
Further, one unit of bread can be transformed Into one unit of light.
However, because light is nonrival in consumption and nonexcludabie inside the
point, an efficient market will not exist and too little light will be
consumed. To solve this problem we assume the existence of an authority at
each point, who maximizes the well being of the residents of the point.
Individuals will still have the incentive to conceal their true preferences,
but we assume that the authority has complete information on individual
preferences and the power to impose involuntary taxes of bread to finance
light. Freely mcbile homogeneous individuals locating to achieve the best
return for themselves, as always, involves a migration equilibrium
characterized by equal utility, but now utility depends on two things, bread
and light. The fiscal externality and method of taxation literatures involve

this model economy. If we remove the assumption that light originating at one
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point cannot be enjoyed by individuals at another point, we have the spillover
literature. If we make population immobile, grain mobile and located by its
owners to achieve its highest return, we have the third strand of the
competing regions literature, capital tax competition.

This dissertation will touch on each of these three areas of the
competing regions literature. The central focus is economies characterized by
a population freely mobile between regions. As such | will work most with the
fiscal externality and method of taxation literatures, less on the spillover

literature, and touch only briefly on the the capital tax competition

literature.

1.3 LOOKING AHEAD

There are many reasons why inefficient allocations may result in these
types of model. If individuals do not move when they have the incentive to do
so, or do not have complete information on possibilities across points, if
authorities do not maximize the utility of residents, or lack information on
preferences or non-distortionary instruments, there will be inefficient
allocations of resources between goods and populations across points. But as
1 shall demonstrate, inefficiency does not arise due to a fiscal externality
or, more generally, to the mobility of factors. In fact, the free n;obility of
population induces complete incentive equivalence between regional
authorities, I shall prove that this incentive equivalence dominates all
inefficiency normally associated with the fiscal externality, (fiscal
inequivalence, and strategic interaction. The primary implication is that

there is no role for a national authority. The optimal level of
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decentralization In an environment of free mobility is at the regional, not
national, level,

Chapter 2 examines the efficiency properties of a federation
characterized by strategically competing regions and freely mobile homogeneous
individuals. Previous analyses of this economy have concluded that achieving
a Pareto optimal allocation will require intervention by a national authority.
This chapter makes one basic point; the Nash equilibrium of regional authority
is Pareto optimal. The implication is that there is no role for a national
authority in either providing interregional transfers or correcting for
decentralized provision of public goods. Free mobility induces complete
incentive equivalence between regional authorities. The Nash equilibrium
involves Samuelson public good provision and regions purchasing a preferred
population distribution with interregional transfers.

Chapter 3 extends the analysis to generalized specifications for public
goods, The new specification allows for an analysis of the spillover of
public good literature and consideration of impure public goods. Previous
analyses of this economy have con.luded that a Pareto optimal allocation will
require a intervention by a national authority in either taking over the
function of public good provider or offering matching grants to subsidize
regional public good provision. 1 prove that in an environment of free
mobility the Nash equilibrium is Pareto optimal.

Chapter 4 is an extension to a heterogeneous population. The population
is modeled as heterogeneous in both preferences and endowments. Enough
similarity in preferences and complementarity between labour types in
production is assumed to allow abstraction f{rom sorting equilibria. The

conclusion is that when regional authorities are not in conflict on normative
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value judgments, the Nash equilibrium is again Pareto optimal. When regional
authorities are in conflict the Nash equilibrium does not exist. The
implication again is that there is no role for a national authority.
Intervention by a national authority is either unnecessary or unhelpful.

Chapter 2 did not deal explicitly with the nature of the fiscal
externality — in particular, whether it existed and was dominated or did not
exist to be dominated. Chapter 5 discusses two versions of the fiscal
externality. The first version is the widely accepted market fallure view,
It is maintained that the free mobility of individuals between regions
involves a market failure and thus is a source of inefficiency in regional
economics. This chapter concludes that this view is mistaken. This version
of the fiscal externality is a pecuniary externality and thus simply a
reflection of efficiently operating markets. [nefficient outcomes are traced
to assumed inappropriate regional authority behavior. The second, more
recent, version of the fiscal externality argues that in an environment of
perfect capital mobility, a regional authority taxing capital causes capital
flight, which generates an external economy for other authorities by
increasing their tax base. This chapter concludes that this view is also
mistaken. Capital taxation by an authority does not involve an externality.
It involves internal costs and thus could be properly accounted for by these
authorities. Inefficient outcomes are traced to authorities with fewer

instruments than targets.



CHAPTER 2
OPTIMALITY, FREE MOBILITY, AND THE REGIONAL
AUTHORITY IN A FEDERATION

2.1 INTRODUCTION

There is a large literature on the efficiency properties of a system of
competing regional jur'isdic:ticu-ns.l This chapter focuses on that part of this
literature which involves the free mobility of individuals amongst relatively
large, strategically-competing regions. Two strands of the larger literature
are the fiscal externality and the method of taxation literatures. The fiscal
externality literature examines the problems associated with the attainment of
an optimal regional distribution of a freely mobile national population. The
method of taxation literature considers whether regional methods of taxation
will have consequences for regional incentives regarding the provision of a
local public good.

The standard approach in the fiscal externality literature (e.g.,
Flatters, Henderson and Mieszkowski (1974), hereafter FHM, or Boadway and
Flatters (1982), hereafter BF, is to examine the central planner problem. The
central planner maximizes the utility of the representative individual from
one of the regions and is constrained by national (feasibility, national
population and an equal utility constraint imposed by free mobility. It is
d=monstrated that, with free mobility, public goods should be provided in each
region according to the Samuelson rule and population should be distributed so

that the marginal net benefit of population is equalized across regions. The

ISee Zodrow and Mieszkowski (1986) and Wildasin (1988).
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latter condition is then shown to be incompatible with a Samuelson provision
of public goods, and self-sufficient regions. The resultant {nefficiency Is
attributed to a market failure labeled the fiscal externality, explained by
FHM in the following way,

"Nonoptimality may occur because in moving from one region to

another a migrant does not account for the effect of his moving on

the tax price of the public good in the region he leaves (the tax

price rises) or enters (the tax price falls). Therefore Tiebout

type of decentralized free market equilibria may not be

Pareto-efficient. If this externality is not internalized by

centralized decision making, then one region may be overpopulated
and the other underpopulated.”

(FHM p. 99).
These authors argue that the solution is federally-mandated interregional
transfers or equalization payments. For example, FHM (p. 106) conciude that,
except under fortuitous conditions on the demand for public good, a federation
should be established with a national government to tax the overpopulated
regions and to subsidize the underpopulated regions. 8F (p. 626) conclude
that there is no reason to believe provinces choosing their tax rates
independently will lead to an optimal population distribution and that the
federal government will need an instrument for making interregional transfers.

The standard approach in the method of taxation literature (e.g., Buadway
(1982)) is to model regional authority behavior, Unlike the fiscal
externality literature, which assumed a Samuelson provision of public goods,
here one asks under what conditions will this optimality condition be
violated. Changes in public good provision will lead to interregional
migration. This migration will induce changes in the size of regional tax
bases. As a consequence, the regional authorities may have— inappropriate
incentives, from the national perspective, in determining their public good

provision levels. The character of these incentives will depend on the method
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of taxation. Boadway (1982 p. 850) concluded that non-myopic, Nash-competing
regional authorities would provide flirst best Samuelson levels of public goods
when revenue was raised solely with taxes incident on domestic residents
(direct taxation case), but second best non-Samuelson levels when taxes were
at least partially incident on non-residents (property tax c.':lsel.2

The conclusions of both literatures are critically dependent on regional
authority behaviour. In the fiscal externality literature, regions provide
Samuelson levels of the local public good, even though the conclusions of the
method of taxation literature suggest this may not be warranted. In both
literatures, the regional authorities are generally not given an instrument
allowing them control of interregional transfers even though these transfers
will affect regional population and regional population enters each
authority's maximization problem. Furthermore, some regional tax rates are
determined exogenously even though they also enter the regional maximization
problems.3

This chapter will modify this literature in one important respect. 1
assume that the regional authority has an instrument for making interregional
transfers.  These authorities will choose this instrument, public good levels
and all tax rates that enter their maximization problem. Since the regions
are not small the regional authorities’ behaviour is strategic; in particular,
[ shall work with the Nash equilibrium. This equilibrium will be compared
with a Pareto optimal allocation to determine the appropriate role for the

national authority. On the basis of the existing literature, one would

Zl'his is controversial; see Starrett (1980) and (1982). This chapter
emphasizes Boadway’s more accessible model of the method of taxation problem.

3Sce Wildasin (1986) p. 14-22 for a categorization by tax regime for the
rather long list of papers involving questions of locational efficiency.
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conclude that this role would Involve making interregional transfers and
correcting for the region's inappropriate incentives in providing public
goods. In contrast with this view, 1 prove that the Nash equilibrium (s a
Pareto optimal allocation. This means there is no role for a natlonal
authority, in elther providing interregional transfers or correcting for
decentralized provision of public goods. 1 demonstrate that, while it is true
that interregional transfers are generally necessary for an optimal population
distribution, it is also true that Nash-competing regional authorities acting
in their own self interest, will make this set of optimal transfers: the
regions make the transfers not as gifts but rather to obtain a preferred
regional population.

In addition, [ show that Boadway's method of taxation results, in regard
to public good provision can be clarified and extended. Boadway’'s paper
involves the first best Samuelson rule in all tax regime cases. Further, all
inefficiency in regard to the population distribution is shown to arise from
the assumption that regional authorities do not have an instrument for
controlling interregional transfers.

At the most basic level these literatures leave one with the impression
that the free mobility of population induces inefficient outcomes, In fact,
free mobility of population induces incentive equivalence between regional
authorities. I prove that this incentive equivalence dominates all
inefficiency normally associated with the fiscal externality, method of
taxation, and strategic interaction.

Section 2 describes the Pareto optimal problem. Section 3 develops the
regional authorities’ maximization problem, determines the Nash equilibrium,

and shows that the Nash equilibrium is a Pareto optimal allocation. The next
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section discusses the implications of this result. Section 5 provides a
summary and some conclusions. The three appendices generalize the results;
the first to the M-region case, the second to the tax regime cases prevalent

in this literature, and the third to alternative specilications of the game.

2.2 THE PARETO OPTIMAL PROBLEM

Assume that each of two regions is endowed with a quantity of land, 'I'l (i
= 1,2). The national population s assumed to be homogeneous and to be

sufficiently large to admit fractional distributions of individuals across

regions. Preferences are defined by a strictly quasi-concave utility
function, Ul = U(xl.Zil. where X, is the consumption of the private good and
ZI the consumption of a local public good by an individual residing in i . 1

assume a concave production function for the private good, f l(nl.Tl]. where n
is the population of region i. Further, let MRsz= l and thus Zl denotes the
cost of producing the public good in region i. The public good is pure and
there is no spill-out of 2‘ across regicms.4

The Pareto optimal! problem is to allocate population and goods between
regions so that there exist no reallocations which permit someone to be made

better off without someone being made worse off.

4I have examined the impure public good and spillover cases and found that
they do not alter the conclusion that the Nash equilibrium is Pareto optimal.
These results are presented in Chapter 3.
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.
Maximize L = U X, ZI ] (2.1)
\
X x -
12 +AU(x.2)-U]
z 2z |2 T2 2
1 72 -
non, + p -fl(nl.Tl) + rz(“z’Tz) -nax-nx - Zl- Zz]

+ ¥ [N -n -n ]
1 2}

To determine the Pareto optimal allocations we maximize the utility of a
representative individual from one region while holding the utility of a
representative indlvidual from the other region at a predetermined Ie\.rc:l.5
The second constraint is the national feasibility constraint; national
production must cover national private and public good consumption. The last

constraint states that all individuals must be located somewhere. The first

order conditions are:

aL _ - = =
-a;l = Al " unl =0 1 = 1.2 (2.2)
al" - 3 - — HE
A AU, - 1=0 i=12 (2.3)
8L _ ) - @ = .
'a—n = “(Fl xl) ¥ =0 1 = 1.2 (24)

where Ulk is the marginal utility of the kth argument for an individual
residing in region i, and where Xl= 1, and ?-\2= A, Using (2.2) and (2.3) we

derive (2.5) which is the Samuelson condition.

S‘I‘he standard approach in the literature has been 1o impose the free mobility
of individuals on the optimality problem, that is, replace the first
constraint with the stronger equal utility constraint, FHM (p. 103} point out
this does not prevent the attainment of a Pareto optimal allocation, it simply
focuses the analysis on the only Pareto optimum which is compatible with free
mobility. Since this procedure imposes private decision making on the
optimality problem this approach was not (followed. I do follow the
literature, however, in assuming that identical individuals within a region
are treated equally.
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=1 =12 (2.5)

In (2.4), I-‘l is the marginal product and X, the consumption of the private
good by an Individual residing in region |. F‘ - X is the individual's
contribution to total product minus what he consumes, and thus it is the

marginal net benefit of population to region {. Using (2.4) we derive:

F-x =¥pu=F-x (2.6)

For an optimal population distribution the marginal net benefit of popu «ion

must be equalized over regions.

2.3 THE REGIONAL AUTHORITY'S PROBLEM

Is there a role for a national authority in the achievement of a Pareto
optimal allocation? I shall study this question by comparing the necessary
conditions for a Nash equilibrium with those for a Pareto optimal allocatien.

The regional struct. e, technology and preferences will be as described
above. Further, [ assume competitive conditions throughout the economy.
Homogeneity of the national population will be reflected not only in identical
preferences but also in identical endowments. Each individual is endowed with
one unit of labour which he supplies inelastically and an equal endowment of
the nation's land, (TI/N. TZ/N).6 Individuals are utility maximizers and take

the fiscal behaviour of the authorities parametrically. They are freely

6When agents are identical and 'I'1 is not identical with ‘1‘2 this equal share
specification for endowments is necessary, and is compatible with Boadway
(1982) and Wildasin (1986). The extension to a heterogeneous population in
which this equal share specification is unnccessary is the subject of the
Chaptler 4 of this dissertation.



18

mobile and thus locate so that in the migration equilibrium UI = Uz' Flirms
produce the private good and are assumed to earn zero profit. They pay labour
a wage, W, equal to its marginal product, Fl' The total rent on land is the
residual or Rl = t‘l - anl and the rental rate is ro= lel' v

The fiscal externality and method of taxation literatures have focused on
a federal system, that is, a multi-level government. Regional authorities
exist but, as noted above, their behaviour has been less than fully explored.
I assume that each region [ provides a quantity of public good, Zl. and raises
revenue with two types of taxes: a residence based head tax, T and a source
based per unit tax on land, T

The regional authority will be assumed to consider the welfare of only
regional residents in assessing changes in policy (they are concerned with
non-residents only to the extent that their migration behavicur may affect the
welfare of residents). Regional authority i maximizes U‘ subject to UJ = U|.
regional feasibility, and national population by choosing the public good (Zl]
and regional tax rates (tln.tlr). The first constraint states that the

regional authorities’ maximization problem is characterized by free mobility.

Since the regional authority cannot impose migration restrictions, they cannot

choose n directly and therefore faces the strong constraint UJ = UI.T The
second constraint is regional feasibility:
fl(nl.Tl) - Zl -nx - nj(rl-tlr)TI/N + nl(r]_T_}r]T]/N = 0 {3.1)

for i=1,2 and j = 2,1

TTo assume otherwise would lead to incompatibility with the existing
literature (see fn. 5 above) and to an exploration of problems associated with
a lack of free mobility. It is assumed that authorities control public goods
provision and tax rates, but cannot interfere with private markets (or
individual choice) in any other way. Authorities with the power to impose
migration restrictions will be the subject of future research.
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that is, regional production must cover regional private and public good
consumption and the interregional flows of rent due to non-resident ownership
of the region’s resources. (3.1) is consistent with individual budget
constraints and the region's balanced budget t:onstr'alnt.8 To clarify the
analysis we will define a non-negative aggregate transfer instrument from
region I to j of:

SU = njh"l - tlr)Tl/N for i = (1,2) and j = (2,1) (3.2)

Regional authority i's problem is to

f'lfni.Ti} Z1 SI s , )]
Maxu=u———-—--—-!+—’.zj s.t. U=sU, Z and Sz 0 (3.3)
1 n n n n 1 i J 1 1)
Zl i i 1 i
S for i=(1,2) and j={(2,1)

b
Except for differences in notation and that, here, SU('rN_J is chosen
endogenously this model is equivalent to Boadway (1982). In determining (3.3)
we substitute (3.2) and the national population constraint solved for n.l into
(3.1), then this solved for X, i =(1,2) into L.il for i =(1,2). Finally, free
mobility is used to derive migraiicn response functions. The population will

be in migration equilibrium when:

f{n,T) Z S_-8
U[Ill -__:_l_ 12 21'21]__:

n n
i ] 1
f (N-n ,T)) Zz S -5
U 2 1t _ 21 12 z
N--nI N-nl N-nI -

SBy substituting out T I have made an arbitrary modeling choice to play the

game in tax rates and public goods rather than tax rates alone. Wildasin
(1988) has argued in a similar model that this arbitrary modeling choice can
lead to differing Nash equilibria. In appendix 3 1 show that the results of
this chapter are not susceptible to this rather serious problem.
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This equation determines n as an implicit function of the reglonal choice
variables:
n = gl Zl. ZJ. S”. Sn) (3.4)
As Stiglitz (1977) has shown this migration equilibrium may be unstable.
The instability arises in the case of an underpopulated nation.g The cause of
the instability is straightforward; when there are too few individuals there
are also too many regions. Through free mobility individuals may depopulate a
region if they wish; in this case they will gain by doing so at least in a
neighborhood of the internal equilibrium. In the overpopulated federation
{too few regions), they cannot create more regions by migrating, and thus the
internal migration equilibrium for an overpopulated nation is stable. Like
Boadway (1982), BF and FHM, [ sha!l not focus on this problem, but it is of
course a qualification.
Since region j's choices enter region i{'s problem, behaviour will be
strategic. I assume a Cournot/Nash conjectural variation, that is, each

region takes the other's choices as given. The Kuhn-Tucker conditions are:

aUl U -U|1+ [U ]anl aUI
a—z—l = 12 o inl azl =0, le 0, and ZI E-Z-—l =0 (3.5)

for i=(1,2}) and j =(2,1)

1 11

as

1 %0, S 20, andS -—==0 (3.6)

au U [U ]an au
+ inl [}
asu 1) 1 :?)Sll

n
1) I
for i=(1,2) and j= (2,1)

9'I'he underpopulated nation is defined for the purposes of this chapter as a
situation in which the Pareto optimal population distribution is characterized
by equalized marginal net benefits being positive.
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Ulnll is the derivative of the utility function of a resident of region i with

respect to n,. Simplifying using (3.1} and (3.2) it is:

u = Uu[Fx' xl]/nl for i = (1,2) (3.7
Ulﬂj for i # | equals - Uml for i = (1,2). Implicit differentiation of (3.4)
ylelds the perceived migration responses:lo
6n| U”/n1 - UI2
AR | s Y for i=(1,2) and j=(2,1) (3.8)
1 inl jn)
o VI T T for i=(1,2) and j=(2,1) (3.9)
as U + U ' i )
1y inl Jn)

Substituting (3.9) into (3.6), we find that 6Ul/68”= - auj/as”. A Nash
equilibrium requires simultaneous satisfaction of (3.6) for 1 = ({1,2) or
aU|/BSu= - 6UJ/6511= 0, or rewritten using (3.7), F‘l- X = FJ- X This is
the Pareto optimal population distribution. From (3.6) we know Sua 0 vi.
From (3.6) and aul/asu= - <‘5UJ/6SJl we know that the Nash equilibrium will be
characterized by one region choosing a zero transfer and the second region
choosing the Pareto optimal trunsfer.
From the substitution of (3.8) into (3.5) we derive:
oY, _[u - U /n][l - U /U + U )] for i=(1,2) (3.10)
321 =|"12 n oy inl’ Il Jn)
Using (2.6), and (3.7) we know that the term in square brackets is a positive

fraction. Using this and (3.10), we derive the Samuelson condition for i =

lOThe migration responses are perceived rather than actual so as to achieve
consistency with the authority’s Cournot/Nash conjectural variation.
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(1,2) (for the general case where z| = 0 could be optimal). Thus the Nash

equilibrium is Pareto c:optimal.11

2.4 IMPLICATIONS

One implication of the optimality of the Nash equilibrium is that, in the
more abstract models employed in this literature, there is no role for a
naticnal authority. Specifically, there is no need for the national authority
to redistribute resources between regions with equalization payments as the
fiscal externality literature has argued. While it is true that interregional
transfers are generally required to achieve the Pareto optimum.12 it i{s also
true that the Nash competing regional authorities will make these transfers in
their own self-interest. The region choosing Su> 0 (1:“.< rll implies a
choice to allow resources (rent) to be transferred out of the region. Using
(3.1), (3.2), and the equation for rent to rewrite aUI/asu= - an/aS“: 0,

that is (2.6), yields a net interregional transfer from region | to j of
nn Z Z R R
s-s=_u{l_1-_l]+[_'-_1]} (@.1)
1) n N n n n n
J 1 ! J

11As ] observed above, achievement of the Pareto optimum must be qualified by
the lack of a stable equilibrium, or a lack of necessary convexity which could
be associated with achievement of the optimum {see Schweizer (1986)). It
should be noted, however, that any such complications would prevent attainment
of the optimum by a national authority as well.

12l’ha'c we require a redistribution of resources should not be surprising.
There are generally many Pareto optimal allocations, however there is only one
Pareto optimum compatible with free mobility. The second theorem of welfare
economics tells us that any particular optimum can be achieved by competitive
behavior and a specific initial distribution of resources. Thus the result
that the particular Pareto optimum compatible with free mobility can, in
general, only be achieved by competitive behavior with a redistribution of
resources is reasonable.
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This s Hartwick’s (1980) equation (5) for the optimal net interregional
transfer.

Why should a region transfer resources to another region when these
resources could be used to increase consumption within the region? The answer
has two aspects. First, free mobility induces strong incentive equivalence
between regional authorities, Regional authority i maximizing Ul sub ject UJ =
Ul. means an authority will only favor policies that are Pareto improvements.m
The second aspect Is the related marginal principle. The transfer of
resources by a region allows the region to purchase a preferred regional
population size. The region transfers resources until the marginal benefit of
this activity equals the marginal cost. Rearranging (3.6) at the Nash

equilibrium yields:

U anl Un
o)z = —— for i =(1,2) and j =(2,1) (4.2)
1] 1
U is the change in utility arising from a change in regional population;

Inl

anl/asu is the perceived change in regional population resulting from a
transfer of resources. Thus the left hand side is region i's perceived
marginal benefit of resource transfer; the right hand side is the
corresponding marginal cost (both in terms of utility). Since in any
non-optimal situation we have aUl/asu= - E:‘UJ/BS.Il # 0, one region will
perceive  their marginal benefit of resource transfer exceeding the
corresponding marginal cost. In this model the marginal principle is tied to

the complete incentive equivalence induced by free mobility. One should not

1':"I‘his shall be discussed further below.
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conclude from this that the marginal principle and the incentive to make
transfers will disappear as we move to models with less than complete
incentive equivalence. As long as Interregional transfers lead to migration
there will be a marginal principle and the potential for interregional
transfers.

Stiglitz (1977, part 3) first noted a similar two region result. But he
then argued informally that the result would not hold for more than two
regions, If he were correct the importance of the result would be severely
limited. His was a free-rider a-gument that when there is more than one
region providing transfers, it will pay one of those regions to withhold their
transfer on the assumption that the others would not change their behaviour in
response. The implication is that a Pareto optimal allocation is not a Nash
equilibrium for M regions. The question is, if we are at the Pareto optimal
set {Z,S) initially, can a player who takes the other players’ behaviour as
given, make his region better off by withholding the transfer? I[f he could,
we know (by free mobility or equaiized utility) that he must also make every
other region better off and thus we could not have been at the Pareto optimum
initially. If he changes his behaviour in such a way as to make any region
worse-of f then he must also make his own region worse-off. This informal
argument suggests that the Pareto optimal set of transfers, levels of public
goods, and resultant population distribution is a Nash equilibrium, whether we
have two, or more than two regions. This result, that a Pareto optimal
allocation is a Nash equilibrium, and the stronger result that a Nash
equilibrium is Pareto optimal are formally verified for M regions in Appendix

1.
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A second implication of my main result concerns the method of taxation
literature. There is no role for the national authority in correcting for the
public good provision behaviour of regional authorities. The regional
authorities provide Samuelson levels of public goods. As noted above, the
approach in these literatures has been to set one of the tax rates
exogenously. In FHM and Boadway (1982, part a) it was the direct taxation
case (1:“_= 0), in much of BF it was the rent sharing case (1:"= rl), and in
Boadway (1982, part b) it was the property tax case (Tln = 0 or 't'u_'l‘l = Zl].

To achieve consistency with the literature one can set the tax rates
appropriately and derive Boadway's (1982) first order conditions. The
regional authorities would provide the first best Samuelson levels of public
goods when revenue was raised solely with taxes incident on domestic residents
{direct taxation case), but seemingly second best non-Samuelson levels when
taxes were at least partially incident on non-residents (property tax case).
However, once we recognize that in the property tax case we necessarily have
an optimal population distribution (even without an explicit interregional
transfer), we can use a rearrangement of (2.6) substituted into this first
order condition and derive the Samuelson condition. Thus, we find that
Boadway's paper involves the first best Samuelson condition in both of his
cases.l4 In regard to the population distribution we find that only in the
property tax case is the distribution optimal. Once one adjusts the regions’
problems, in the other cases, to allow them to choose the transfers, one

derives the result that the Nash equilibrium is Pareto optimal in all cases.ls

14lt. should be noted that this result depends on the Rl = 2.I Vi at the optimum.

15The complete derivation of the results for each tax rate case is presented in
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Thus inefficlencies arising In this literature are not due to inappropriate
incentives but rather due to the assumption of a restricted instrument set.

Thus 1 conclude that in these models, there is no role for a national
authority. The appropriate level of decentralization for the provision of
public goods and interregional transfers is at the regional level.

The implications of the incentive equivalence aspect of free mobility go
beyond the competing regions literature. It has strong implications for any
model involving free mobility. Free mobility is the standard assumption in
urban economics, much of regional economics, and some of international trade,
To wunderstand the ramifications of this result consider the following
statement: any inefficient outcome in urban economics (or any model involving
free mobility) where the populatirn is homogeneous, and where there exists a
set of local authorities maximizing their citizens well being, arises from a
lack of information or a lack of instruments, never from incentives, that is

never from externalities, tax exporting, or strategic interaction among

authorities.

As noted above, since T, is exogenous, in the previous literature, there
r

are implicit interregional transfers of resources (rents). The exception to

this is the rent sharing case where T, =T As a result the optimal net
[ ] L ]

transfer from 1 te j, with T, eXogenous (label it SlJ - S“) will not

directly be as in (4.1). The net transfer from i to j is:
. - nlnJ ZJ Zl 'l:"_Tl Terj

S -s =3 22+ 2212 (4.3)
1] 1 N nJ nl nl rlJ

appendix 2.
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This is BF (1982} equation (24) for the optimal interregional transfer.ls It
will be zero only in special cases (eg: in FHM's (1974) direct tax case ('r"=
0) when the compensated price elasticity of the demand for public goods Is

unity. The Implicit transfer between region i and Jj due to the exogenous T,.$

+[i_ﬁ]} (4.4)
n n
I J

L
Therefore the total optimal net interregional transfer from i to J is (Sl v

r, (Su) can be derived using (3.2). It is:

nn T. T t T
Su_s= 1]{[]!‘]_ iIrl

) N nJ nI

S:ll + (Su- S”). which using (4.3) and (4.4) equals the optimal SlJ- SIJ in
(4.1).

Given (4.1), (4.3), and (4.4) we can clarify the recurring debate over
equalization payments (interregional transfers) and taxing tax effort. As [
have said above, the equalization scheme for an unspecified but exogenous T
is (4.3). The taxing tax effort argument runs as follows: since this
nationally orchestrated equalization scheme equalizes regional tax
collections, not tax capacities (the tax rate enters the formula positively),
the scheme taxes tax effort and thus gives the regions an incentive to
strategically reduce source based tax effort. Further, since source based
taxation is not migration distorting it is in some sense an efficient tax and
thus we do not want the regions to have an incentive to reduce its use. This
argument has been used to suggest that modifications of (4.3} may be

warranted, 17

1é’l-‘c:r‘ the special case of no capital and a pure public good. It is derived in

appendix 2

YSee BF p. 627.
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Even without a model of regional tax determination this type of argument
seems weak. As noted above the total interregional transfer is made up of two
components: the explicit equalization transfer as in (4.3} and an eXogenous,
implicit, transfer as in (4.4) leading to total transfer as in (4.1). The
total net transfer for any exogenous choice ot . is not directly dependent
on tax effort, and the argument seems flawed. A more formal proof, utilizing
our medel of regional tax determination, is straightforward. Impose the
nationally orchestrated equalization scheme (4.3) on regional feasibility.
This substitution yields the same f[easibility constraint as in the property
tax case in which T, does not appc:ar'.18 Thus the choice of T is not a
matter of concern to the authority, which is not surprising given that (4.3)
ensures (4.1) holds irrespective of the region’s choice of T,

A further implication pertains to what it is that is being equalized.
Wildasin (1980) and (1986) argued that it is the per person residence based
taxation that must be equalized but BF (1982) have argued it is source based
equalization that is required. BF (p. 627) argued that one should equalize
per resident public good provision across regions to deal with the fiscal
externality and secondly one should equalize per resident source based tax
collections. By combining the two components that BF argue should be
equalized we derive the Wildasin conclusion. Using (3.1) in terms of
individual and regional budget constraints one can also rewrite (2.6) as:

(Zl - 'I:I'_Tl)/n| = (ZJ - 'rJrTJ)/nJ (4.5)

Zl/nl is per resident public good provision and 't“.TI/n1 is per resident

ISSee appendix 2.
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source based tax collections but (ZI - 'l:".TI)/nl Is per resident residence

based tax revenue for region i or T .

n [t is not each independently that must

be equalized, but their difference, T Thus Wildasin is right; it is per
person residence based (head} tax revenue that is being equalized. Far from
there being no reason to equalize residence based taxation, it is in fact the
migration distorting tax. Individuals can avoid the tax by migrating and thus
the migration decision s distorted in an environment of unequal residence
based taxation. Since (4.5) can also be written T .tjn and since source
based taxes are by definition not residence dependent, each national citizen
will pay the same total taxes at a Pareto optimal Nash equilibrium.

The final implication of the result derived in section 3 deals with
modified Henry George rules. After regions have optimized (2.6) wili hold.
Above, we defined national population as being optimal when Fl- x, = 0=F 5
X, The reasconing Is straightforward. If national population can be
distributed so that after interregional transfers, the marginal net benefit of
population is zero to both regions then this national population is considered
optimal (that is, ¥ from the Pareto optimal problem is zero). When F’1 - X =
Fz- X, < 0 or > O then national population is non-optimal; it is too large or
too small, respectively.

When national population is optimal w o= 1'-‘l = X for i = 1,2. Therefore,
from national feasibility (see (2.1)) and the equation for rent, one can show
that national labour income equals national private consumption and national
rental income covers public good expenditure. This is Hartwick's (1980)
result.

We can however go further and derive modified Henry George rules. By

similar reasoning, when national population is too large (too small) we derive
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the result that national labour income less {more) than covers national
private good consumption and national rental income more (less) than covers
public good expenditure, This result seems sensible once it is recognized
that too large a national population corresponds to too little national land.
The return on the relatively scarce resource would then reasonably be expected
to go further than in the case where there is not a relative scarcity, that
is, when there is an optimal national population.

However, this result should be qualified in one important respect. For
an internally stable migration equilibrium we require an overpopulated nation
that is Fl - % = l-‘J - :-tJ < 0. Therefore for stability in an environment of
free mobility one expects to observe the result that national labour income

will not cover national private good consumption and national rental income

will more than cover public good expenditure.

2.5 SUuMMARY AND CONCLUSIONS

This chapter has made one basic point; with free mobility and the
necessary instrument set, the Nash equilibrium of competing regions is Pareto
optimal. The implication is that there is no role for a national authority,
either in providing interregional transfers or in correcting for decentralized
provision of public goods. Free mobility induces strong incentive equivalence
between regional authorities. I demonstrated that while it is true that
interregional transfers are generally necessary for an optimal population
distribution, it is also true that Nash-competing regional authorities will
make this set of optimal transfers in their own seif~interest. The regions
make the transfers not as gifts but in purchasing a preferred regional

population. Some existing method of taxation results are shown to have arisen
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from restrictions on regional instruments, specifically the assumption that
regional authorities do not have an Instrument for making interregional
transfers. In additien, I have noted some further implications, including a
clarification of the taxing tax effort debate, what it is that is being
equalized, and the derivation of a complete set of Henry George rules.

The implications of the incentive equivalence aspect of free mobility go
beyond the competing regions literature. It has strong implications for any
model involving free mobility. Free mobility is the standard assumption in

urban economics, much of regional economics, and some of international trade.
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APPENDIX 1 THE M RecioN MoDEL

In Stiglitz (1977, section 3) an argument is made that the regional
authorities will make the optimal interregional transfer for the two region
case but that there will be a free rider problem in the three or more region
case. He claims that it would pay one of the regions to withhold their
transfer on the assumption that others would continue to make their optimal
transfers and the system would thus break down. 1 have argued above that due
to free mobility the authorities’ objective functions are tied together in
such a way that an authority will withhold its transfer only il that behavior
constitutes a Pareto improvement. There seems no intuitive reasun why this
reasoning would not apply for the more than two region case, but let us verify
this conjecture.

We now have M regions i = (l,...,M). Using the Parcto optimal problem
{2.1) extended for M regions we derive an extension of (2.6}

F-x =%Wp=..=F~x =...=2%p = F - x (Al.1)

i 1 ! i M M

From (Al.l} we find thiat the necessary total interregional transfer leaving a

region is:
M
R R
TS = " ﬁ-i PO LR
1 N nJ n, n nj
i

for i={1,...,m)

The approach employed will be that of section three: derive the
Kuhn-Tucker conditions and the migration responses, then show that a Nash

equilibrium is Pareto optimal.
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The Regional Authority

The place to begin s the individual and regional budget constraints.
The individual budget constraint for those residing in reglon i involves the
equality of private expenditure and net of tax income. It is

M
|
X =F -7 + EJ:(RJ- T, TN

Where | have allowed each region to directly target the outflow of their rent
by region of residence of the recipients, or to choose 't;r Y jand i # J. The
regional authority's balanced budget constraint Involves the equality of total

public expenditure and tax revenue, [ also allow for an explicit

interregional transfer instrument, SH

j [ ] L]
Zl = T+ Enj'r"_Tl/N - Z{SU- S“)
=1 &
Multiplying through the individual budget constraint by n. solving for n<t

i in'

substituting this into the regional balanced budget constraint, adding and

M
subtracting Rl. using the equation for rent, and N - n = an yields
JA
regional feasibility,
L]

ir ¥ W =0

M M M
- - - - - - "
fn,T) - nx -2 anml T TN + Zn‘(R T, TN );(sU S
# # i
Restricting the problem to two regions (setting M = 2) yields, (3.1), where

S” is set to zero as it is unnet:v::sszu'_v.19 In the M region case | require M-1

interregional transfer instruments for each region. I can proceed by allowing

each region to independently target the outflow rent from their region by

J

choosing a specific T, Vi and j # i, yielding M-l interregional transfers of

-
19lI' I had the regions choose both SI.I {(from (3.2)) and Su 1 would have

derived a linear dependency between the corresponding first order conditions
reflecting the fact only one transfer instrument is necessary for each region.
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.
the form SU = nj(Rl--r:rTI)/N and setting S‘ ) = 0 as they are unnecessary.
Equivalently, I can assume the rent sharing case where the region uses ‘l:‘:'_ to

prevent all implicit flows of rents to non-residents (1::'_ =T, = rl). but

then explicitly makes transfers to other regions if they so desire. Either of

these alternatives yield a regional feasibility of

M
fin,T) - nx -2 - jZI(SU- s,) =0

[ ]
Where 1 have dropped the distinction between Su and SU' The direct

targeting and rent sharing with transfers cases are the subject of Part A of

this appendix.

Another alternative exists, namely, one could simply set -r:r =T = o vi
»
and then use M-l explicit transfer instruments, S”. This yields a regional

feasibility of

M M M. .
f,(n,T) - nx -2 -Jzianl/N +leanij - j);lts”- 5)=0

This direct taxation with transfers alternative does not alter the conclusion

that the Nash equilibrium for M regions is a Pareto optimal. For completeness

it is the subject of Part B of this appendix.zo

Part A: Direct Targeting and Rent Sharing with Transfers
The complete set of instruments is Z| for i=(l1,....M) and Sl for

J

i=(1,...,M), j=(1,...M) and i%j and T for i=(1,...,M} to balance each

region's budget residually. Region i's maximization problem is:

20]"0:' a thorough discussion of the tax regime cases and their place in the
literature, see appendix 2. The tax regime cases in the literature differ
from the cases here in tha