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Abstract

The basic model focuses on the eftects of majority voting on public goods provision
and the allocation of mobile labour under alternative assumptions regarding individual
and regional government myopia. Myopic and non-myopic public goods provision
rules are derived and compared to the social optimum. The model is then extended to
consider the incentives of regional minorities to fransier income to the majority to
purchase a more preferred fiscal package. Regicnal majorities™ icentives (o make
voluntary transfers to non-residents are also explored and compared to the
interregional transfers made in alternative fiscal externality environments. Production
uncertainty is introduced into t'.c model to investigate a social insurance rationale for
interregional transfers. A constitutional choice rramework permits an investigation of
the incentives ot regional majorities to agree to interregional transfers before the
unceriainty is resolved. A un'que feature of this model is the endogenous

determination of a federal government structure.
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Chapter I.  Introduction

A common feature of many federal systems like Canada. the United States and
Australia is the existence of interregional or intergovernmental transfers. Participation
in a federation and the magnitude and direction of these interregional transfers are
determined by historical. political. constitutional and economic forces. The most
commonly espoused theoretical rationale for such transters is the efficiency hypothesis
as developed in the fiscal externality literature. Finding its roots in Tiebout (1956).
this particular literature has grown from early research undertaken in Buchanan and
Goceiz (1972), Flatters. Henderson and Mieszkowski (1974). Boadway and Flatters
(1982), and. more recently, by Myers (1950). Burbidge and Myers (1994) and others.
The essence of the efficiency argument is that decentralized decision-making at
regional levels leads to fiscal differences across regions. Mobile individuals may
move in response to these fiscal differences rather than move to the region where
" »ir marginal social contribution is highest. While, under some circumstances,
regional governmeits may make interregional transters voluntarily. these transfers do
not generally achieve an optimal allocation of population across regions.
Consequently. centrally-coerced interregional transfers are required to achieve a
socially optimal regional distribution of labour

Popular belief is that equalization or interregional transfers in federal systems
are. however, empirically motivated by equity or insurance principles rather than

etficiency considerations. Boadway and Hobson (1993), for example, argue that
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when fiscal responsibilities are allocated to lower levels of government. fiscal
inequities can arise where similar individuals are treated difterently by ditterent
regional fiscal systems. Differences in resources. populations, tax rates, or local
preferences for redistribution. for example, can all lead to difterences in regional
fiscal environments and fiscal inequities. Using this argument, inwerregional transters
can be motivated on the basis of fiscal inequities or a horizontal equity principle.

Lqualization based on equity considerations is also consistent with the principle
of social insurance. Boadway (1992) discusses the notion of social insurance as
publicly provided insurance against being "unlucky at birth". Since private insurance
must be purchased before the insured event occurs, private insurance is not available.
Boadway argues that this market failure in the private insurance market provides a
rationale for the government to provide social insurance after the fact. In section
36(2) of Canada’s Constitution Act 1982, the federal government is committed to the
principle of equalization such that provinces are able to provide reasonably
comparable levels of public services at reasonably comparable tax rates. This
principle of equalization is consistent with both the notion ot social insurance and
fiscal or horizontal equity. Canada's constitutional commitment to interregional
transters or equalization suggests an examination of interregional transfers from a
constitutional perspec vz as a potentially fruitful avenue to explore.

Despite popular belief and empirical evidence, neither the equity nor the social
insurance rationale receives much formal treatment in the economics literature. This

thesis is motivated in part by this gap between the theory and practice of interregional
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transfers.  Additional motivation for this research stems from the criticism that much
oi the fiscal externality literature overlooks important characteristics of federal
systems. A reality of many federal systems is the presence of different orders of
government each with its own powers and responsibilities. Intergovernmental
negotiation is also another important characteristic of many federal systems. Few of
these features are, however. captured in fiscal externality models. In addition.
regions are often assumed to be homogenous in this literature. but. in reality.
d‘versity within regions plays an important role in regional government decision-
making. Regional homogeneity is a strong assumption and furthers limits the
uscfulness of these models.

While the fiscal externality literature demonstrates that some form of
interregional transfer is necessary to ensure an optimal regional distribution of
population. the conclusion often drawn is that an external or federal authority is
necessary to make the required interregional transfers. This literature does not.
however. explore how such a federal authority may arise or under what conditions the
efficiency transfers would or could be made by a federal authority. In particular,
regional government participation in a federal system that imposes centrally-coerced
transters is left unexplained.

This thesis argues that the forces leadi:.z to the development of a federal
structure are also likely to be important determinants of the limitations and
responsibilities of the federal authority and of the purpose and structure of any

centrally-imposed interregional transfers. In addition. the concentration of the fiscal
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externality literature on the efficiency rationale for equalization and the assumption of
regional homogeneity limit the usefulness of these models in explaining regional
government behaviour and interregional transters in federal systems where transfers
are driven by equity or insurance considerations.

To addiess these concerns. this thesis begins with a review of the fiscal
externality. thc majority voting. and the optimal design literatures. presented in
chapter I1. The evolution and important contributions of each of these literatures are
detailed and. i particular. attention is drawn to the gaps and omissions brictly
discussed above. Section 11,1 focuses on the development of the fiscal externality
literature since the structure of the model developed in this thesis closely resembles
the structure of models often found in this literature. While models of majority
voting are quite different in structure and purpose to the model developed here, it is
also useful to briefly review the characteristics of these models since the majority
voting mechanism is adopted here. This review is provided in section 1.2 of chapter
1. Chapter Il ¢cc ludes with a review of recent developments in the optimal design
literature and a summary of the contributions of this thesis to each of these literatures.

In chapter 111, the thesis develops a regional model of public goods provision
that incorporates diversity within regions. A collective choice rule is required for
reconciling this intraregional diversity and for determining regional government
decisions. A simple majority voting rule is introduced into the fiscal exicrnality
model developed in this chapter. Using this model, the effects of majonity voting on

local public goods provision, the migration equilibrium, and the social optimun are
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examined for alternative assumptions regarding individual and regional government
behaviour, thus extending the fiscal externality literature.

In chapter 1V, the thesis contribute: 10 more recent developments in the
literature by extending the model to cor -ider the incentives to make voluntary income
transfers both within and outside the region in a fiscal externality model with
intraregional diversity and majority voting. The chapter begins with an examination of
regional minoritics” incentives to make transfers to individuals in the majority in order
to influence the majority’s fiscal choices. Following this, regional majorities’
incentives to make voluntary interregional transfers are derived and compared with
the voluntary transfers called for elsewhere in the literature.

Rather than presume the exogenous existence of a federal or central
government, the thesis examines how such a federal structure might emerge
cndogenously within a fiscal externality model. To investigate an insurance rationale
for interregional transfers, production uncertainty is introduced into the model in
chapter V. The thesis then examines whether an interregional transfer scheme.
specifying the role and responsibility of a federal authority, would be adopted if
regional governments choose the "constitution” before the state of the world is
known. In particular, regional majorities’ incentives to adopt an interregional transfer
schemie as a form of insurance are explored under alternative assumptions regarding
the availability of information at the time of constitutional negotiations and for
alternative population configurations. Several equilibria are computed numerically to

investigate the welfare implications of the model and to illustrate the choice of
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constitution under alternative assumptions regarding the identities of regional
majorities, the participants to the constitutional negotiations. and the type of
information regional majorities possess at the time when constitutional decisions must
be made.

By adopting this constitutional choice framework, the model is able to examine
whether a federal authority would arise endogenously in the mode! and what torm of
tfederal government is most likely to be adopted. In addition, the model permits an
invesiigation of the purpose and structure of interregional transters that are chosen as
part of a constitutional design. Given risk averse individuals and regional
governments, the adoption of federally-administered interregional transfers captures
the social insurance rationale for equalization in a federal system like Canada.

In addition to these extensions and contributions to the fiscal externality
literature. this thesis contributes to the majority voting and optimal constitutional
design literatures. While the majority voting literature examines local public goods
provision in a framework with intraregional diversity, individual mobility and
majority voting. income is assumed to be exogenous and. therefore, location-
independent. The model developed in chapters Il and 1V also examines regional
public goods provision given majority voting, intraregional diversity and mobile
individuals but where individual income is endogenous. With the introduction of
uncertainty and a constitutional choice framework in chapter V, this research provides
a link to the literature on the optimal design uf constitutions. In particular, the most

recent developments in this literature examine the effects of risk aversion and
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uncertainty on constitutional design in models without public goods and intraregional
diversity. The model in chapter V extends these models by examining the etfects of
uncertainty and risk aversion on constitutional desigr: in a model that permits
intraregional diversity, migration and local public goods.

Having outlined how this research extends and contributes to each of the
relevart literatures, the major results of the thesis can be summarized. The model in
chapter i1l demonstrates the properties of a fiscal externality model when intraregional
diversity and majority voting are introduced. In contrast to much of the fiscal
externality literature. public goods are seldom provided optimally according to the
traditional Samuelson rule when regional fiscal decisions are determined by majority
voting. In general, majority voting implies that the preferences of the minority
individuals in the region are not satistied with the majority’s fiscal choice.
Assumptions regarding individual and regional government myopia with respect to the
migration eftects of their tiscal decisions are shown to matter to public goods
provision and the migration equilibrium when regional fiscal decisions are governed
by a majority voting rule and financed by a uniform head tax. This contrasts with
much of the fiscal externality literature where myopia assumptions leave public goods
provision and the migration equilibrium unchanged when uniform head taxes are used
to finance public expenditures. This result demonstrates that the introduction of
majority voting in a fiscal externality model increases the importance of behaviourial
and modelling assumptions for the conclusions regarding the optimality of public

goods provision and the distribution of labour and for the predictions regarding the
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necessary corrective or efficiency-enhancing transfers.

Chapter 1V considers regional incentives to make transfers within a region
and across regions. The model demonstrates that. in the absence of free riding ani
labour mobility. a regional minority has an incentive to voluntarily transter inconie (o
individuals in the majority only if the minority individuals’ income exceeds the
income of individual in the majority. Once labour mobility is introduced. this
condition on relative incomes is no longer necessary to ensure that regional minorities
make positive transfers to individuals in the majority. In part, these results indicate
that minority transfers provide a means of circumventing the uniform taxation
constraint imposed in the model to finance public goods. The model also
demonstrates that. under certain conditions. regional majorities have incentives to
voluntarily transfer income across regions. Positive interregional transfers in this
context offer regional majorities more effective contrel over immigration into the
region.

In some instances, the fiscal externality literaturc demonstrates that voluntary
transfers are sufficient to restore the optimal distribution of mobile labour. thus
eliminating the need for centrally-coerced transfers. Once intrarcgional diversity and
majority voting are introduced, however, this thesis shows that voluntary transfers
between regions are no longer sufficient to achieve the optimal distribution of labour.
Unless all individuals within a region have identical incomes, majority voting fails to
achieve either the optimal level of public goods provision or the optimal distribution

of mobile population. Hence, centrally-coerced transfers are required in this model to



achieve the social optimal.

The analysis in chapter V shows that uncertainty creates incentives to awupt a
constitution, or interregional transfer scheme, as a form of insurance and that the type
of insurance adopted depends on the identity of the regional majorities as well as the
availability of information at the time of constitutional decision-making. Of the
representative constitutions contemplated, neither a constitution that commits the
federal government to interregional transfers that maximize private output nor a
constitution that achieves the socially optimal distribution of labour are adopted for
any of the numerical examples considered. The most often adopted constitution is
one which commits the federal government to ensuring that. regardiess of individual
characteristics. individuals have identical incomes before regional taxes and transfers.
In other words, regional majorities most often choose to unanimously adopt a
constitution that insures individuals for uiility variations by individual characteristics
after the state of world is known. Only for the case where the identities of regional
majorities differ across regions is a different constitution adopted. In this case. a
constitution which offers less insurance and less income redistribution is preferred
under certain conditions. These results appear to be fairly robust with respect to
changes in the availability ot information available at the time of constitutional
negotiations and to small changes in the model’s parameter values.

In addition to these contributions to the theoretical literature on interregional
transters and majority voting. the thesis draws attention to some important policy

considerations. The results of chapter IV demonstrate that voluntary interregional
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transfers between persons are not equivalent to interregional transfers between
governments. For example. if transfers are made to regional majorities then a
transfer is accepted by a region oniy if it improves the weltare of individuals in the
majority. If, on the other hand. transfers are made directly to individuals. then the
majority of a region that receives such transfers can be made worse off. Voluntary
transfers between regional governments tend to benefit those individuals whose
interests are closely aligned with the interests of government. This result has
important policy implications for transfers made by the federal government.
Depending on the purpose of tederally-administered interregional transfers, whether
these transfers are made to individuals or to governments determines how effective
these transfers are in achieving their goal. While the model in chapter V assumes that
tederal transfers are made to persons and not to governments, the analysis raises the
issues of whether voluntary transfers should be permitted by the constitution and
whether interregional transters are made to persons or to governments.

In light of the current political climate in Canada. this research suggests some
interesting predictions regarding interregional transfers and potential changes to these
transfers in the face of renewed constitutional negotiations. For example, what
possible changes to the principie and form of equalization might result after the
Quebec referendum? Currently. equalization in Canada takes the form of
interregional transfers that equalize tax capacity, including partial equalization of
resource rents. The results of the model developed in chapter V are consistent with

this type of equalization if we view constitutional negotiations to be between Quebec
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and the rest of Canada and if we assume that the regional majorities in Quebec and in
the rest of Canada are comprised of relatively immobile and mobile individuals
respectively. The results from chapter V indicate that if the identities of regional
majorities differ (some are mobile and others are immobile) then regional majorities
arc more likely to adopt a rent sharing constitution.

Suppose Quebec opts for economic association and is, as a result, no longer
entitled 10 equalization under the constitution. This may prompt a renegotiation of the
constitution and as well as the principle of equalization. If the remaining provincial
governments are considered similar then this thesis predicts a renegotiation of
equalization may result in a move toward greater income sharing or equalization that
provides more rather than less income redistribution through federally-administered
interregional transters. If. on the other hand, the identities of the remaining
provincial majorities are assumed to differ, the status quo may prevail. For example,
the rest of Canada consists of the western provinces, Ontario and the Atlantic region.
It individuals in the Atlantic region are considered relatively immobile while the rest
of Canada is considered mobile, then the analysis in chapter V suggests that
constitutions with extensive income sharing are not likely to be adopted. Thus, the
status quo equalization may continue.

Sovereignty association for Quebec may increase uncertainty in the Canadian
economy and will certainly change the migration equilibrium for the country. Will
this increase in uncertainty be temporary and therefore leave the constitution intact or

will the changes in populaiion distribution. mobility and uncertainty be large enough
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to necessitate a renegotiation ot the Canadian federation and the constitution? It so.
what will the new constitution look like and how might the constitution evolve over
time? The inodel developed in this thesis provides a framework within which some of
these questions can potentially be ¢xplored. This model can be extended to consider
interregional transfers and constitutiona! choice in a dynamic framework. This
refinement would allow an examination of how constitutionai choices and the
evolutic of constitutions depend on history. For example. such a model could
investigate how the identities ot the original participants to the constitution atfects the
initial choice of constitution and how the constitution changes in response to shocks

over time.
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Chapter 11  Review of the Literature

The motivation for this research stems from a dissatisfaction with the
efficiency rationale for equalization as developed in the fiscal externality literature.
Two important realities are overlooked in this literature. Regions are often assumed
to be homogenous but, in reality, diversity within regions plays an important role in
regional government decision-making. In fiscal externality models, where the
analysis focuses on regional rather than local or community decision-making. the
assumption of regional homogeneity is a strong one and limits the usefulness of these
models. To address this concern, the model developed in this thesis introduces
intraregional diversity and adopts a  ajority voting mechanism to resolve differences
in opinions regarding government fiscal decisions. Regional public goods provision in
a migration equilibrium are then examined under alternative assumptions regarding
individual behaviour and regional fiscal instruments.

The second reality of federal systems, like those in Canada, the U.S. and
Australia. is the presence of difterent orders of government each with its own powers
and responsibilities. Participation in the federation and relationships between orders
of government are determined by historical, constitutional, political and economic
forces. In addition, intergovernmental negotiation is an important characteristic of
many of these systems. Few of these features are captured in fiscal externality
models where the existence of a central authority with the appropriate powers to
achieve efficiency is often presumed. Regional participation in centrally-coerced

in‘erregional transfers and the rationale for decentralized decision-making in this
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context are left unexplained. Both tactors are likely to be important determinants ot
the nature and design of any interregional equalization in a tederal system. In this
dissertation, regional government participation in interregional transters is modelled as
a constitutional choice problem where the future is uncertain and constitutional
choices are made betore regional fiscal decisions on public goods provision. Regional
participation is a key determinant of the "federal system" that emerges within the
mode! in this context. Uncertainty is introduced into the mode! with intraregional
diversity and majority voting to formally consider this problem.

In addressing the concerns outlined above. this thesis touches on three related
literatures, the fiscal externality literature. majority voting models, and the literature
on the optimal de-ign of constitutions. Both the fiscal externality and majority voting
literatures focus attention on local or regional public goods provision when individuals
are mobile between jurisdicticns. The number of jurisdictions is exogenous and
regional governments are free to choose the local fiscal package. Fiscal externality
models examine the efficiency properties of the migration equilibrium and determine
the correcitve transfers necessary to restore efficiency. In fiscal externality models
diverse intraregional preferences are not often considered. In contrast. majority
voting models focus on intracommunity fiscal decisions given a specific mechanism
for reconciling diverse preferences within a region. These models examine the
existence and stability properties of migration equilibria and compare public goods
provision with majority voting to the social optimum. In addition, the ability of

regional or local governments to pursue redistribution in a local setting with
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decentralived public decision-making is studied to address the question of what level
of government should be assigned the redistributive function. Models in both the
fiscal externality and majority voting literatures often presume the existence of a
federal structure or a central government.

In contrast, the optimal design of constitutions literature attempts to explain
government structures and the division of government powers and responsibilities
among ditferent levels of government. In these models. assignment of expenditure
responsibilities. allocation of tax fields and interregional transfers are endogenously
determined. By adopting a constitutional framework. this literature reflects the
empirical observation that assignme..: .nd allocation within a particular setting are the
outcome of some negotiations process. This literature also considers the role of
economic efficiency and equity in determining the optimal assignment of functions
and the influence of risk aversion and uncertainty on constitutional design.

This chapter begins with a discussion of the fiscal externality literature which
provides only one of several rationales for equalization or interregional transfers.
Since the structure of the model developed in chapters II, V. and V closely
resembles the fiscal externality models. the review presented in section I1.1 focuses
on the development of this literature. While models of majority voting are quite
different in structure to the model developed here, it may be useful to briefly review
the characteristics of these models for purposes of comparison since this thesis adopts
the majority voting mechanism for regional decision-making. This review is provided

in section 11.2 of this chapter. A briet review of the literature on the optimal design
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ot constitutions and how the model developed here relates to this literature is
presented in section 11.3. Section 11.4 summarizes the contribution of this dissertation

to these literatures.

I1.1. The Fiscal Externality Literature

In the broad literature on fiscal tederalism, several rationales have been
proposed for interregional transfers in a federal system. [n the political and public
policy arena. the motivations for interregional transfers centre around vertical and
horizontal imbalances.! A verti~al fiscal imbalance refers to the potential for a
mismatch between revenue sourc  ind expenditure responsibilities at a given level of
government. ‘the distribution of taxing and spending powers within the tederal
hierarchy are assumed to be determined by constitutional. historical, political and
economic forces. Since many tactors influence this distribution, there are no
guarantees that all orders of governments possess adequate revenue potential to meet
expenditure responsibilities. Transfers between levels of government can then be used
to ensure sufficient funds are available.

Horizontal fiscal imbalance describes a situation where revenue potential and

'For a general description of these concepts in the Canadian context, sce
Courchene (1984) and Boadway and Hobson (1993). A theory of vertical fiscal
imbalance using a three sector model is developed in Hettich and Winer (1986). More
recently, Ruggeri, Van Wart, Robertson and Howard (1993) discuss the impact of
recent federal initiatives such as the partial de-indexation of the personal income tax,
the clawback of some transfer programs, and federal government offloading on
Canada’s vertical fiscal imbalance and how a reallocation of tax fields could restore
the fiscal balance.



expenditure demands differ across governments at the same level within the federal
structure. Transfers from one government to another are used to eliminate or reduce
these differences and have been motivated by both efficiency and equity
considerations. Fiscal externality models generally contain some horizontal fiscal
imbalance that leads to inefficiencies. In such models. interregional transters are
often required to restore the optimal distribution of population. While other rationales
for interregional transters have been explored in the literature on fiscal federalism. the
efficiency rationale has by far received the most atiention.” For this reason. this
literature review focuses on horizonal fiscal imbalance and the fiscal externality
literature.
Origins of the Fiscal Externality Literature: The Inefficiency Result

Regional models with equalization or interregional transfers developed from a
Interature designed to examine more closely the efficiency of fiscal decentralization
and the assumptions of the Tiebout mode!. One of the first formal economic models
to demonsirate the potential efficiency gains from a decentralized public sector. the
model developed in Tiebout (1956) simultaneously solves the preference revelation
problem discussed by Samuelson (1954) and ensures an optimal allocation of
individuals over jurisdictions The central result of this model is that perfectly mobile

individuals reside in comr.  .ties that provide their preferred mix of public goods.

‘Dahlby and Wilson (1994) provide an alternative rationale for equalization based
on minimizing the social costs associated with financing regional public expenditres
using distortionary taxes. In contrast to the mainstream fiscal externality literature.
Dahlby and Wilson assume individuals are immobile. A horizonial equity rationale tor
equalization is developed in Hartwick (1980) and Boadway and Hobson (1993).
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Several restrictive assumptions are necessary tor these Tiebout results to hold.

Income must be independent of an individual's location. only fiscal critenia arc
relevant in individuals® decision-making and a sutficiently large number of
jurisdictions relative to individual types is required. In addition. regions provide pure
local public goods and there are no economies of scale in production. no spillovers
and no externalities. With these assumptions. community-based head taxes levied o
finance the public good are equivalent to benerit taxes and are non-distortionary.

Building on the earlier work of Buchanan and Wagner (1970). Buchanan and
Goetz (1972) assess the efficiency merits of the Tiebout model. Their discussion
takes issue with the restrictive assumption of location-independent income and the lack
of any real spatial dimension in the model. The failure to incorporate a spatial
dimension implies that an individual's choice of community leaves private production
unaftected. To address this issue. Buchanan and Goetz allow the marginal privaie
product of labour to be regionally differentiated or endogenous. When income is
endogenous and regional fiscal decision-making is decentralized. Buchanan and Gocets
show that the migration equilibrium 1s not optimal.

Although the paper lacks a tormal modelling structure. the authors derive the
necessary conditions for a Pareto optimal allocation of individuals across communitics
and compare these to the conditions that prevail in a free migration equilibrium. With
the introduction of public goods. Pareto optimality requires that the total value of

output. both private and public. be maximized. This condition is formalized in

equation (I1.1) below:
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(1. 1) F h , Ml/G‘h F h , Ml/Gjh

! J

where individuals are indexed by h and locations by i and j.* F} and MVG} refer
respectively to the marginal private product and the marginal public product generated
by individual h in region i. The marginal public product consists of the net benefits
accruing to indivi¢ual h from the public good (the total benefit to individual h minus
the tax payment) and the migration externality effects discussed below.

With local provision and financing of public goods, individuals’ migration
decisions can generate migration externalities. For example. a given level of a pure
public good in region i can be financed with a lower per person head tax when an
additional individual moves to this region. Since individuals’ private dec:sions do not
incorporate the effects of their location choice on the tax price faced by residents in
that locality and by those who reside elsewhere, a tax externality is created.®
Buchanan and Goetz also refer to two possible benefit externalities created by the
migration decision. If the public good is impure and subject to congestion, then
migration of an additional individual to region i increases (decreases) the congestion
in the destination (origin) community. The authors define fiscal surplus as the
benefits received from the public good minus the individual's tax share. A second

tvpe of benefit externality is created when the fiscal surplus of the migrant and of all

*Where possible. the notation used in the models reviewed is modified to ensure
consistency with the notation developed in subsequent chapters of this thesis. The
reader is referred to the source of each model for the original notation.

*The tax price externality is also referred to as a fiscal or cost-sharing externality.
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other individuals changes with migration-induced changes in the equilibrium level of
public good provided in each community.

Pareto optimality requires that the marginal net social benefit of a type b
individual be equated across all possible location choices for all types of individuals.
Since private migration decisions fail. however, to include the tax and benefit
externalities. the equilibrium distribution of labour differs from the Pareto optimal
distribution. This is the fiscal externality inefficiency result.  While the authors
present few generalized results. ~ome examples are provided to illustrate how a free
migration equilibrium, like that envisioned by Tiebout, generally leads o a suboptimal
population distribution.

Subsequent developments in the literature tend to focus on one of three
different themes, corrective transfers, the appropriate set of regional fiscal
instruments, and non-myopic government behaviour, although there is a significant
amount of overlap in each of these areas. In general, the recent contributions adopt
more rigorous modelling structures and, by imposing simplifying assumptions, arc
able to obtain more substantive results than those obtained in Buchanan and Goctz.
The Fiscal Externality and Corrective Transfers

A formal modelling structure based on the Buchanan and Goetz (1972)
framework is developed in Flatters, Henderson and Mieszkowski (1974), herein
FHM. FHM derive the condition for an optimal population distribution and show
that, in general, an interregional transfer of income is required to achieve the

optimum as a migration equilibrium. The FHM model consists of two regions with
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identical Ricardian production technology and different endowments of land. Output
in region i can be allocated to either a private consumption good, x", or a pure local
public good, G,. ‘The population is homogeneous and perfectly mobile and each
individual’s labour endowment is inelasticly supplied.” The superscript, h. is the
same for all individuals and could be dropped.

The socially optimal allocation of population is derived from the planner’s
problem: to maximize the utility of a representative resident in one region subject 10
an equal utility constraint, regional production feasibility constraints. and the ability
of the central planner to make interregional transfers via taxes and subsidies. The
first order condition to this problem requires that the marginal net social benefit of
population be equal across regions (i.e. the value of total output, both private and
public, is maximized). This condition is equivalent to the optimality condition,
cquation (I1.1), derived in Buchanan and Goetz (1972).

The marginal net social contribution of an additional individual consists of the
individual's marginal product minus the individual’s private good consumpiion. or P
- xh. Since the public good is pure. an individual’s social contribution is not reduced
by the consumption of the public good. Using this notation, the optimal condition for

the allocation of labour can be written a3

I} 2 ) /
(”.2) Flh .Xll = F)I -X‘)'

‘These models are concerned with the optimal allocation of population or labour
across regions. Often the two are used interchangeably. An individual’s labour
endowment is normalized to one so that labour and population are equivalent.
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An individual's consumption of the private good, x", is equal to an individual's
marginal product minus taxes paid or F} - 7,. Substituting out for private goods
consumption. equation (11.2) implies that the socially optimal population distribution

requires:

=
B ]

or that per person taxes. :,. are equal across regions.

With decentralized public decision-making, regional governments choose the
level of the public good to maximize per capita utility, financing these expenditures
with a residency-based tax. 7,. The resulting migration equilibrium is characterized
by equal per capita utility across regions and, in gerncral, a lower marginal product of
labour, a lower land to labour ratio and & lower tax price for the public good in the
region with the greater endowment of land. In general, the FHM two region model
implies that the well-endowed region is over (under) populated in a free migration
equilibrium.”

FHM calculate the interregional transfer necessary to support a Parcto optimal
allocation of population for the case where the compensated elasticity of demand for

the public good is inelastic and region 1 is more well-endowed with land. In this

*Only if the compensated price elasticity of demand for the public good is equal to
minus one does the free migration equilibrium yield a Pareto optimal population
distribution. With a unit elastic demand curve, each region’s per capita tax is constant
and identical across regions. Thus, only in this case, in the free migration equilibrium
when individuals migrate to maximize utility, are per capita taxes equal and the
distribution of population optimal.
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example, region 1 must pay a positive transfer to region 2 to achieve the optimal
distribution of population. In FHM, the per person subsidy paid to the residents of
region 2 from the residents of region 1 is denoted as V and L, ., L,, 7, and 7,
represent regional populations and income tax rates respectively. Assuming that
transfers from the central government are taxable by regional authorities, V is chosen

to ensure that net taxes are equalized across regions:

'L
(11.3) F! 72)_5_‘ rFl o )V

The lefthand side of the above expression represents the net taxes paid by an
individual in region 2 and consists of wage taxes, 7.F}, minus the net-of-tax subsidy
from region 1, (I-7,)(L,V/L,). In region 1, total taxes paid by an individual consist
of wage taxes, 7,F", plus the per person tax, V, for the interregional subsidy minus
7,V (a 1ax rebate). Rearranging equation (I1.3), the following expression can be
obtained tor the optimal interregional transfer:

L’ h h
- - | A(r,Fy T F)
L r) L)~

(11.4) |
Implicit in this approach is the presumption of a central government with the
power to ettect these interregional transfers, or, alternatively, that regional
governments make the transters voluntarily. However, until Krelove (1988) and

Myers (1990). the issue of voluntary transfers is not formally considered in the
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literature.” Extensions of the model to include impure or congestible public goods or
nonconstant returns to scale require some modifications to the optimality condition of
equal per person taxes across regions. In the case of congestion, for example, the
optimal distribution of the population is achieved when the ditterence in per person
taxes across regions is equal to the difference in regional congestion costs at the
margin. Like Buchanan and Goetz, the introduction of additional considerations to
the simple model prevent any general conclusions on the direction ot the distortion
and whether the well-endowed region is likely to be over- or under-populated.

The imp. cations of heterogeneity of preferences are brietly discussed in both
Buchanan and Goetz (1972) and FHM. Buchanan and Goetz examine this issuc in the
context of locational rents defined as the difference in an individual’s willingness to
pay to reside in a given location and an individual's actual payment. If a sufficiently
large number of similar individuals are not available to bid down these rents, rents
may persist in a free migration equilibrium. The implication for efficiency is that
individually-discriminating taxes and transfers may be required. Information
constraints are likely to be severe and the ability to pursue such horizontally
inequitable or asymmetric policies is also likely to be severely constrained and costly
so as to render the efficient or Pareto optimal allocation unattainable. The discussion
in FHM concurs with this conclusion.

In a more generalized setting, Stiglitz (1977) confirms the free migration

inefficiency result and demonstrates the necessity of an interregional transfer. In

"These papers are discussed later in this section.



25

addition. Stiglitz (1977) surveys several problems arising from the free migration
equilibria that typically emerge in these models. The existence and stability
properties of migration equilibria under alternative hypotheses arc comparea and the
implications of many of the assumptions traditionally found in the literature are
analyzed. In particular, Stiglitz focuses attention on public goods provision when
regional governments are assumed to be non-myopic in contrast to the more common
assumption of myopic governments that take regional populations as fixed. This
research lead to the development of a subset of models that examine public goods
provision under alternative assumptions of myopia. These models are discussed later
in this chapter.

The implications of individual heterogeneity and redistributive regional
government policy on the migration equilibrium and for corrective transfers are
considered in Boadway and Flatters (1982). The contribution of this particular model
is its recognition of the distinction between residency-based and source-based taxation
and the role of each in determining inefficiencies in the regional allocation of capital
and labour." In addition. the Boadway and Flatters model neatly summarizes much
of the carlier work in this area.

To begin. the optimal distribution of a federation’s resources is considered in

the context of a two region model similar to FHM. Regional governments finance

*A tax is residency-based if its payment is contingent on the individual residing in
the region where the tax is levied. Scurce-based taxation occurs when taxes are
imposed on income at source and is paid by individuals regardless of whether they
reside in the region where the tax 15 levied.
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public expenditures with revenues raised from head taxes and. in contrast to FHM_ all
land rents are publicly owned and shared with residents on an equai per capita basis.
Boadway and Flatters define the services of the public good as G,/L to allow for a
congestibie local public good. The quantity of the public good is given as G, where o
and L, represent a congestion parameter and the region’s population respectively. I «
i, e. 1al to zero (one) G, is a pure public (private) good.

As in previous models. the free mobility of individuals and decentralized
decision-making motivate the efficiency rationale for equalization. The authors
identiiy two types of externalities in the free migration equilibrium: a fiscal
externality and a rcnt sharing cost. The fiscal externality is defined as the difference
in the tax contribation and congestion costs imposed by the migrant. With pure local
public goods. this fiscal externality reflects the fact that an additional resident in
region i reduces the revenues required fromn othzr residents to finance the public good
by the amount of the new resident’s tax contribution. This benefit 1s reduced by an
increase in congestion costs imposed by the new resident if G is an impure public
good. Since residency confers a rent share, rents accruing to other residents are
diminished when an individual migrates into the region. Boadway and Flatters refer
to this externality as a rent sharing cost.”

As derived from the planner’s problem to maximize the utility of individuals in
one region subject to the equal utilities condition, the optimal distribution of labour

must satisfy the equal per capita taxes condition:

*This rent sharing externality is also present in Stiglitz (1977).
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(I1.5) |(1 )G, Rll l(la)G2 R
L L, L,

{\.
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o
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where R, represents the total rents earned on land in region i. The first and second
bracketed terms of equation (I1.5) represents the net social benefit of an additional
migrant to regions 1 and 2 respectively. The first and second terms of a region’s net
social benefit represent the fiscal externality and rent sharing effect respectively. At
the optimum. the net social benefit from further migration should equal zero. Note
that equation (I1.5) is similar to the optimaiity conditions derived in earlier modeis
and discussed abo ve.

The social optimum can be restored with a corrective equalization transfer, E,
chosen 1o satisfy the condition:

((1 )G, R, ' E

(1-¢)G, R, E
. |

L,

Rearranging. tiic following expression is derived:

L L,
(LI 'LZ)

(11.6)

‘(l )G, (1 )G, | ‘Rl R,
L, L, l L, L,

i

The corrective transfer, E, differs from the corrective transfer, V, required in the

1

FHM model in that head taxes, not income taxes, are used in the Boadway; . latters

model and this more recent model includes rent sharing and congestion.
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Boadway and Flatters extend the model to include capital, the stock of which
is fixed and the rate of return endogenously determined. ¥ince individuals own an
equal share of the economy’s land and capual, there is no longer public ownership in
the model. Regional authorities finance public expenditures with proportional taxces,
7. 8. 7% and 7¥ on labour income, locally-generated rents, capital income, and
property income (defined as after-tax income from land and capital) respectively.

The migration equilibrium is given by the solution to a multi-equation sysiem
consisting of a first order condition for each fiscal instrument in the two regions, the
equal utilities condition and the equal after-tax rate of return on capital condition.
While the region’s choice of tax policy is not explicitly modelled, the conditions for

an optimal distribution of resources. derived from the planner’s problem, are:

(11.7) LU, U 0 |,
(11.8) FroF!
(11.9) F'ox Floox

.U and U, are the derivatives of the utility function of a representative individual in
region i with respect to the public good, G, and the private good, x, respectively, and

F; is the marginal product of factor s€ {L, K} in region i. Equation (11.7) is the
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Samuelson condition for optimal public goods provision and is satisfied when

governments behave optimally. Equations (I1.8) and (11.9) state the efficiency

conditions for the regional allocation of capital and labour respectively.
Making the appropriate substitutions, equation (I1.9) can be written as:

(1 )G, 7R
L. L

1

K K R NpeK .-
(11.10) m Fi Knl [(1 Z)Gz nR,  mFy K,

1 L] Ll 1"3

The interregional transfer required to ensure an optimal distribution of labour.

derived as above, is:

i LILJI [G:(] @ G(l @) "R R, lvr,“Fl“Kl rfFsz] '
. LI'L_’ L: Ll Ll L2 I Ll L3 .

In this case, the optimal transter eliminates differences in the fiscal externality (the
reduction in the per capita tax bill net of congestion costs). public rent sharing, and
capital 1ax collections that distort the regional allocation of labour.

Note that only source-based taxes, 7% and 7, enter this condit:on. Residency-
based taxes. like wage and property taxes, do not enter directly into equ.tion (I1.11)
since . ¢ are assumed to be determined residually as the difference between total
government expenditures and all other revenues. Since all vesidents are identical, the
residency-based taxes on property and income simply represent residents’ payments to
themselves and do not distort migration decisions. In addition, the distortion in the

regional allocation of capital is not eliminated by the interregional transfer since
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satisfaction of equation (I1.11) does not ensure that equation (I1.8) is also satisfied.
As long as tax rates on capital differ. the inetficiency in the allocation of capital
remains."

Finally. Boadway and Flatters modify their model to incorporate heterogeneity
with respect to individuals™ labour endowments to consider the etfects of regional
redistributive policy. Proportional income taxes are levied to finance a quasi-private
good distributed on an equal per capita basis. In this context. Boadway and Flaters
demonstrate that the optimum is achieved only if residency-based tax revenues are
equalized along with all source-based revenues. While residents receive the same
amount of the quasi-private good, heterogenous individuals™ tax contributions difter.
As the gain from redistribution may difter across residents and regions, migration
decisions can be distorted by differences in residency-based taxes. Since there are no
public goods in this case, the optimal allocation of labour corresponds with the
efficient allocation of labour. If both source-based and residency-based revenues are
equalized. the marginal product ot labour is identical in both regions and the

allocation of labour is efficient. Equalization in this case also eliminate: any

“Boadway and Flatters note that two policy instruments are required to achicve
efficiency in resource allocation: equalization as described by equation (I1.11) and
some discriminatory tax on capital. if the only available instrument is lumpsum
interregional transfers. it is unlikely that the equalization given by (I1.11) achieves a
second best allocation. In particular, it may be necessary to encourage labour to
migrate to a region where capital is underutilized. This goal may not be consistent
with complete equalization of regional differentials in net fiscal benefits. This issue is
examined in more detaif in Tarzwell (1991) discussed below.
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differcnces in regional levels of public goods provision or tax rates."!

Boadway and Flatters acknowledge some problems associated with using
equalization payments to achieve the optimal distribution of labour. For example, full
equalization of residency-based revenues precludes regional governments from
undertaking any redistributive policy. Moreover. full equalization of rents may
eliminate the incentive for regions to tax rents although this is a non-distortionary
method of raising revenue. These problems emphasize the potentiai for equalization
1o supplant regional decentralized decision-making. a cornerstone of federal systems.
and raises the question of why regional governments exist and why regional
governments "participate” in federations and equalization schemes.

The central conclusion that emerges from the equalization literature is that the
optimal allocation of labour across regions cannot be obtained given decentralized
regional decision-making and free mobility. An interregional transfer dependent on
the relative “:scal externalities and the degree of public rent sharing in each region is
necessary to restore the Parcto optimal allocation of labour. The more recent
literature has focused on refinements to the regional structure. In particular, there has
been much emphasis on modifying regional behaviourial assumptions and the choice
sets available to regional authorities. Several recent papers examine the issue of
regional "participation” indirectly by examining regional incentives to voluntarily

make interregional transfers.

"This conclusion implies that regional governments’ behaviour is not altered by
the equalization scheme. In other words, regional governments choose their fiscal
variables in the same manner whether or not equalization occurs.
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Set of Available Fiscal Instruments

Some argue that the inefficiency results obtained in this earlier literature stem
from restrictions on or inappropriately specified regional fiscal instruments. Wildasin
(1980) argues that interregional transfers are required in these models because regions
tax mobile factors to obtain revenues for public expenditures. Taxes on immobile
factors. on the other hand, do not result in locational inetficiency. To show this.
Wildasin compares the migration equilibrium under three exclusive financing
methods: wage taxation. benefit taxation. and land taxation. All individuals have
endowments of land from each region and tiic level of public expenditures is assumed
to be fixed in both regions.

Given these assumptions, land taxation is the only tax regime that ensures
individuals are located efficiently across regions since only in this case is it impossible
to avoid taxes by migration. Wildasin concludes that the focational inefficiencics
discussed in the FHM-type models are generated by taxation of mobile factors and
can be removed if regional authorities have available the necessary tax instruments 10
tax immobile and regionally fixed factors. If the public good is congestible. then the
optimum is attainable as a free migration equilibrium if regional governments impose
a Pigovian corrective tax on individuals and finance the remaining public expenditures
using a nondistortionary tax on land. Myers (1990), discussed below, demonstrates
that if regions are permitted a fiscal instrument allowing resources to be transferred
from a region, the free migration equilibrium in a fiscal externality model with taxes

on mobile labour achieves the optimal allocation.
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Non-myopic Behaviour and Public Goods Provision

In the early literature regional authorities cheose the level of the public good
to maximize the utility of a representative individual taking the region’s population as
fixed. In models where the number of regions is small, regional authorities are likely
to be non-myopic or cognizant of the migration consequences of their fiscal decisions.
Stiglitz (1977) examines public goods provision in a fiscal externality model when
regions are non-myopic. Whether public goods provision in the non-myopic
equilibrium is greater or less than the Samuelson or myopic level is shown to depend
on voters” perceived relationship between population and public expenditures. given as
91./0G,. This perceived migration response function captures the tax externalities
gencrated by Tiebout migration.'” The implications of voter myopia are considered In
more detail in Starrett (1980) and Boadway (1982).

Starrett (1980) focuses on the effects of myopia and alternative methods of
financing public expenditures on regional incentives to provide the public good.
Fiscal decentralization and fiscally-induced migration are central features in a Tiebout-
type world and Starrett argues the assumption of myopic regional governments is
inconsistent with the Tiebout structure of the fiscal externality models. Starrett
develops a sophisticated model with a market for land and explicit consideration of

congestion and access costs to public goods consumption. Heterogeneity of

120nly head taxes are considered in this simple model. When combined with the
additional assumptions of a fixed labour supply and of identical individuals, the head
tax is non-distortionary to the labour-consumption choice. Since these head taxes are
avoidable by migration they can, however, distort the location decision and it is this
eftect that is captured in the term, dL;/9G;.



34

individuals is also embedded in the model’s structure. Suarrett finds that non-myopic
authorities have incentives to over-expand provision of the public good relative to the
optimal level when expenditures are financed by direct taxation. For the casc of
property tax financing. non-myopic regional governments may over or under provide
the public good relative to the optimal level. depending on the sign of the migration
response function, dL./dG,. and on the relative magnitudes of the tax and congestion
externalities.

While Starrett’s analysis raises an interesting question about the effect of
government myopia on public goods provision, the model is quite complex. As a
result. the migration response function. critical to determining regional governments’
incentives to provide public goods, cannot be explicitly derived although it is assumed
to be positive throughout most of Starrett’s discussior  To determine whether non-
myopic communities overspend, knowledge of governments™ perceived migration
responses is required.

Boadway (1982) offers a simplified mode! closely akin to the Suglitz (1977)
and FHM models to overcome this difficulty. Like Starrett’s model. interregional
transfers are not considercd. Assuming individuals are identical, Boadway comparcs
the myopic and non-myopic equilibria with the social opt:muin under direct taxation
and property taxation. 'n this manner, the incentive effects on public goods provision
of these two methods of financing (not addressed directly in either the Stiglitz or
Starrett models) can be isolated.

In Boadway’s model, individuals are perfectly mobile; hence the migration
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equilibrium must satisfy the equal utilities condition. To determine whether non-
myopic governments over or under provide the public good, the socially optimal
levels of provision under the two financing methods, direct and property taxation, are
derived. For the case of direct taxation, the planner’s problem is to choose the level
of public goods provision in both regions to maximize the utility of individuals in

region | given the equal utilities condition. This problem is formalized as:

maximize U, G,) AUE".G)) U(xlh.G:))

G, G,

Since individuals are identical. the h superscript can be dropped.
The solution to this problem yields a first order condition dependent on the
migration response function, dL/dG,, derived by totally differentiating the equal

utilitics condition with respect to L, and G, and rearranging to obtain:

U
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Substitution of equation (I1.12) into the first order condition to the planner’s problem
vields the traditional Samuelson rule for optimal public goods provision.

Following the procedure outlined above, the socially optimal level of public
goods provision is derived given property tax financing. A property tax, when

combined with the assumption of a fixed amount ¢! land, is equivalent to a tax on



36

rents in the Boadway modc!. Boadway shows that the optimal level of the public
good is given by a modified Samuelson rule that includes the migration eftects and an
adjustment for the nature of incidence of the property tax."* Since the tax burden in
region i is partly borne by non-resident property owners, the optimal provision rule
takes into account the impact of any tax exporting on the welfare of both residents
and non-residents.

Having derived the conditions for optimai pubiic goods provision under both
direct and property tax financing, Boadway derives the conditions that characterize
provision in the myopic and non-myopic equilibria in each financing regime.
Boadway shows that the first order condition to the myopic government’s
maximization problem under a direct taxation regime is given by the Samuelson rule.
When regional authorities are non-myopic with respect to the migration eftects of
their fiscal choices, the condition governing public goods provision is also identical 1o
the Samuelson rule and provision is optimal. Thus, when head taxes are used to
finance public expenditures, both myopic and non-myopic behaviour are consistent
with public goods provision at the socially optimal level.

Relative to the optimum in the property tax regime, the myopic equilibrium
leads to over provision. Optimal provision is restored, however, when regional

i4

governments are assumed to be non-myopic and Nash-competing." When property

BBoadway (1982) notes that the traditional Samuelson condition is, however,
restored as the optimal public goods provision rule if interregional transfers are
allowed.

“Regional authorities in this model take the other region’s fiscal choices as given
when choosing their own public goods provision. Hence, behaviour is Nash and
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taxes are used to finance public expenditures and individuals share in both regions’
rents, a myopic government, taking its population as fixed, believes it can shift some
cf the property tax to non-residents. Thus, the government believes that it can
increase the utility of its residents by increasing the level of public goods provision in
the region. Given the equal utilities condition, any myopic behaviour that decreases
the utility of individuals elsewhere, in fact, lowers the utility of all individuals.

Non-myopic governments, aware that fiscal decisions affect migration, also
recognize the equal utilities constraint. Any action on the part of the regional
authority that reduces the utility of non-residents also reduces the utility of its own
residents. Non-myopic governments realize that attempts to export taxes only se. ves
to decrease utility within the region. Consequently, non-myopic authorities
incorporate the effect of their actions on utility elsewhere. no tax shifting occurs, and
optimality in the provision of public goods is restored. In contrast, no tax shifting is
possible in the direct tax regime. Both myopic and non-myopic behaviour results in
the optimal level of public goods provision whether or not regions are aware of the
complete incentive equivalence imposed by the equal utilities condition. Thus,
Boadway demonstrates that assumptions regarding government myopia and the method
of financing public expenditures matter for public goods provision.
Non-myopic Behaviour and Voluntary Transfers

Recent fiscal externality models focus attention on regional government

incentives to make voluntary interregional transfers in alternative settings and whether

regions are said to be Nash competitors.
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these transfers are sufficient to restore the optimal allocation. Since, in these models,
voluntary transfers are a mechanism for affecting a region’s population of mobile
labour, regional governments are assumed to be non-myopic. The inefficiency result
found in much of the earlier literature is viewed as stemming from misspecitied or
inappropriately assigned policy instruments available to regional governments rather
than from government myopia per se. The central conclusion from Myers (1990), for
example, is complete incentive equivalence imposed by the equal utilities condition on
non-myopic governments implies that the optimal population distribution is achieved
through voluntary interregional transfers. The migration equilibrium is optimal and
no centrally-coerced transfers, like those suggested in FHM and Boadway and
Flatters, are required in this context.

Myers (1990) uses a model identical to the simple Boadway and Flatters
model, except in two respects, to examine regional governments’ incentives to make
voluntary transfers. Regional governments are assumed to be non-myopic and, by
introducing both a head tax and a land tax to finance pubiic expenditures, an
additional fiscal instrument is created allowing a region to voluntarily transfer income
out of the region. In contrast to earlier models, Myers allows both tax rates and the
level of public good to ve choice variables for regional authorities while maintaining
the standard assumptions of costless mobility and individual homogeneity. In
addition, individuals are assumed to own equal shares of land in both regions.

In Myers’ model, region i’s government maximizes the utility of a

representative resident by choosing the level of the public good, G,, a head tax, 77,
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and the tax rate, 7, on land. Behaviour is strategic since regions are aware that their
fiscal choices influence population size and the welfare of residents in both regions.
Modelling government behaviour in this way builds on the related literature focusing

on non-myopic behaviour and public goods provision.'*

Non-resident ownership of
land implies that, in the absence of taxation, there are interregional rent flows. These
outflows can, however, be directly controiled by the region’s choice of 7!.

Region i's government solves the following problem:
maximize  Up, G MUk, Gy Up,. Gy

G, TR,

where

F(L.T) G, TR,/ TR,
i L.

!

and where TR; >0, i={1.2} and j={2.1}. T, and L represent region i’s endowment
ol land and the economy’s fixed supply of labour respectively while F(*) represents

output produced in region i. Although TR; is chasen explicitly by regional

*See the discussion of Stiglitz (1977), Starrett (1980) and Boadway (1982)
presented earlier in this section.
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governments, TR, can be implicitly determined by region i's choice of 7}. The term,
(R, - 7IT)/L, is the net-of-tax rent share accruing to all individuals. Multiplying this
by L, gives the total amount of rent transferred from region i to region j. Regional

authorities behave as Nash competitors and take the other region’s choice variables as

given.
The Kuhn Tucker conditions to region i's maximization problem are:
U oL 3
(11.13) ' v, l . l v Til<0.620and 6 0,
1 z L’ [N ¥ aLl aGl ! la(;’
and
U ' av. aL. >
(I1.14) e l U S <0, TR, 20 and TR, ©U 0
L, oL, oTR, / v dTR,

The two terms in the first bracketed expression in equation (l1.13) represent the direct
marginal benefit and marginal cost of the public good, respectively, for an individual
in region i. The second bracketed term represents the indirect utility effect from
fiscally-induced migration with respect to the region’s choice of public goods
provision. The magnitude of fiscally-induced migration is given by the perceived
migration response, dL/dG,. Similarly, the first term in equation (I1.14) is the
marginal cost of region i’s voluntary transfer. The second term represents the
marginal benefit of the transfer or the indirect utility effect from fiscally-induced

migration with respect to the region’s choice of transfer.
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The indirect effect of fiscally-induced migration through changes in either
choice variable depends on the extent to which changes in regional variables affect a
region’s mobile population. The equal utilities condition implicitly determines the

regional populations and the following migration response functions:'®

U
-\L l IL,(i lL ! '
(11.15) o, i
oG cv av
¢ L/v ¢ L{ J
bt daL, / ‘c‘zL,
and
[ IL/.\ }('/\ }
(11.16) aL' Li Lf
dTR i Qv
u {7 ! . 1

Substitution of the perceived migration responses into the first order conditions for G,
and TR, shows that the Nash equilibrium necessarily involves a positive transter for
one region and a zero transfer for the other. Myers also shows that this net
interregional transfer is identical to the optimal transfer derived in Boadway and
Flatters (1982) or equation (11.6) in this chapter when o = 0. Thus, the Nash

equilibrium is optimal.”” In addition, the condition governing public goods provision

I» This approach is developed in Stiglitz (1977) for the case where there are 10
voluntary transfers. A description oi this technique is provided in the discussion of
Boadway (1982) presented earlier in this section.

"Krelove (1988) derives a similar result in the context of a rent-maximizing
regional government.
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by non-myopic regional authorities collapses to the traditiona' Samuelson condition.

Stiglitz (1977). who also finds a similar result regarding ctficiency in
equilibrium when voluntary transfer are made. predicts that this result breaks down in
the multiple region case as a result of free riding. Myers, however, shows that his
result continues to hold in the multiple region case provided that a separate transfer
instrument for each regional transter is available. For example, suppose a region
wishes 1o make voluntary transfers of different magnitudes to two regions. If
voluntary transf:rs are implicitly made through a region’s choice of land ax. and if
this land tax cannot be difterentiated on the basis of a landowner’s region of
residence. then the regional authority lacks sufficient instruments to make difterent
transfers and Myers™ result breaks down.
Costly Mobility

Recent contributions extend Myers™ analysis to consider the effects of costly
mobility and individual heterogeneity on regional governments’ incentives 10 make
voluntary transfers. By introducing mobility costs and stochastic labour productivity
into a fiscal externality framework. Hercowitz and Pines {1991) explore further
regional governments™ incentives to make efficiency-enhancing transfers. As above,
transfers are aimed at influencing the size of a region’s population, so regional
authorities are non-myopic. The assumption of individua! homogeneity is maintained
and there are no public goods in this two region model. One region is assigned the
property rights to rents generated within its borders and the regional authority must

choose rent shares for its own residents and the residents of the other region.
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The model demonstrates that while regional authorities may have incentives to
make transfers (i.e. choose a positive rent share for non-residents), these transfers
are generally insufficient to achieve an optimal allocation of labour. The social
optimum requires that interregional differences in rent shares be eliminated in
equilibrium. In conclusion, the authors argue that the efficient allocation of labour
cannot be achieved in this setting without centrally-coerced trans®:rs. When mobility
costs are absent. the static Myers result is shown to hold in this dynamic context and
regions have the appropriate incentives to voluntarily make the transfers necessary to
achieve the optimum.

Adopting the assumption that individuals have varying degrees of attachment to
a particular region. Mansoorian and Myers (1993) analyze the effects of a different
type of mobility © -~ « public goods provision and the migration equilibrium.
Attachment to home correspondingly reduces the amount of migration that can be
fiscally-induced with a given level of transfer and, therefore. reduces the benefit of a
transfer.  Although complete incentive equivalence is broken by individuals’
attachment to home and. in general, leads to regional disagreement over the allocation
of resources. the migration equilibrium (with or without transfers) is Pareto efficient.
Like Myers (1990). public goods in ihis model are provided according to the
Samuelson condition.

Voluntary transfers represent a mechanism by which regional governments can
purchase their preferred population and. as such, may occur in equilibrium. although

Mansoorian and Myers (1993) find a range of initial endowments over which both
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regions preter larger populations. Hence. neither region prefers to make a transfer.
In contrast to Myers (1990). voluntary transfers need not exist in equilibrium.

In the Mansoorian and Myers model. individuals differ only with respect to
their attachment to home and, therefore. residents’ preferences for the local public
good are identical. Thus, the regional government simply maximizes the utility of a
representative individual in the region and. in doing so. maximizes the utility of all
residents. Like much of the fiscal externality literature, this approach ignores
individual heterogeneity that gives rise to diverse preferences for the fiscal package
within a region. When intraregional preferences differ. a collective or social ¢choice
mechanism for determining the fiscal package is necessary to reconcile this diversity .
In models where such diversity exists, the focus tends to be on the incentives of
regional governments to explicitly redistribute income. For example, in models with
majority voting. the ability of local governments to redistribute income is examined
when individuals are mobile and income is location-independent.™.  However. since
income is independent of location. we are removed from the fiscal externality context.
Redistribution in a Fiscal Externality Model

Diversity and redistribution are considered in the {iscai cxternality framework

in Burbidge and Myers (1994).". With the introduction of Gitfer=nces in individual

""For example. see Brown and Qates (1987) and Epple and Romer (1991) brictly
discussed in the review of majority voting models presented in section 11.2 of this
chapter.

"Wildasin (1994) also examines the ability of regions to pursue within-region
income redistribution in a model with migration and no public goods. In this cont.
if regions can make voluntary payments to non-residents and if these payments red
immigration of potential redistribution beneficiaries to the region, the region can
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preferences and productivity. Burbidge and Myers examine redistribution within and
across regions when individuals are perfectly mobile and income is endogenous.
Regional governments™ preterences tor redistribution between the region’s residents
are exogenous and captured by a generalized social welfare function. The results
show that when regions undertake redistribution and regions™ preferences for
redistribution are identical. the migration equilibrium is optimal although interregional
transters usually occur in equilibrium. When regional preferences for redistribution
difter. voluntary transters may or may not occur but efficiency in the regional
allocation of labour 1s generally not achieved.

Redistribution in the Burbidge and Myers model refers to the shares ot
regional rents transterred to each individual type as determined by the regional
authority. Non-myopic regions are aware of the inefficiencies associated with non-
optimal provision of public goods and are shown to select rent shares while choosing
the public good optimally. The model demonstrate that while public goods provision
1s optimal (i.e. satisties the Samuelson condition) the distribution of the population in
the migration equilibrium is suboptimal except when regional preferences for
redistribution are identcal.  The optimum is achieved when regional preterences for
redistribution are the same »s a result of complete incentive equivalence.

Suppose region i's social welfare function is defined as W (U?. U%) where A

and B denote ditferent types of individuals. Having identical preferences for

pursue its preterred redistributive income policy without altering the interregional
allocation ot labour.
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redistribution implies that W =W .. When a non-myopic region i chooses its tiscal
package to maximize W, . taking into account the equal utilities condition tor
individuals of a given type. the region recognizes that this choice also maximizes W,
In this case. any mutually beneticial interregional transfers are voluntarily agreed to
by both authorities. Complete incentive equivalence implies that regions agree over
the distribution of the economy’s resources. When regional preferences ditter. this
complete incentive equivalence 1s broken. As a result. regional government decisions
lead to differenual treatment of individuals across regions. distorting individual
migration. While voluntary transters may occur in equilibrium. these transters arc
made in pursuit of a region’s particular preference for redistribution and. as such. do
not eliminate regional difterences in preferential treatment of individuals.

In conclusion. Burbidge and Myers demonstrate that intervention by an
external authority would be required to achieve an optimal allocation but that the
traditional equalization transfer (a lump-sum interregional transter) is not the
appropriate corrective measure. A central authority must be able to differennate by
type of individual and by region of rcsidence so that residency-based taxes arc
equalized across regions for each type of individual.

The literature reviewed above focuses on the efficiency rationale for
interregional transfers and the lack of appropriate incentives for regions to make the
necessary transfers voluntarily. 1Jnder some circumstances. an external authority with
the ability to make interregional. or is some cases interpersonal. transfers is required

to ensure an optimal distribution of population. The issue of regional participation in
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a federal system with centrally-coerced transfers cannot, however, be addressed in the
framework of existing fiscal externality models. While a central government may be
required, little attention is given to the nature or characieristics of such an authority.
These characteristics are likely to be important determinants that constrain or
otherwise define an external authority’s ability to make transfers. Furthermore,
existing fiscal externality models do not capture the nature of some federal systems
where regional and federal governments have, to some extent, separate spheres of
influence and responsibility. For example. equalization in Canada is enshrined in the
Constitution Act. 1982 as a federal responsibility. Political reality, however. places
constraints on the federal government with respect to taxation and treatment of the
provinces. The significance of some of these constraints for equalization can be
explored in a regional moael that explicitly introduces a federal authority responsible
for eliminating the inefficiencies created by fiscally-induced migration. Recent work
presented in Tarzwell (1991) proceeds in this direction by explicitly introducing a
federal authority into a regionul model with migration.
Introduction of a Federal Authority

Tarzwell (1991) considers the implications of distortionary regional taxation in
a fiscal externality model with costless mobility. As such, the model follows in the
tradition of models with fiscally-induced migration as the etficiency rationale for
interregional transters. In Tarzwell’s two region model, the federal authority is
assigned the responsibility for efficiency-enhancing transfers and the implications of

constraints on the federal authority are explored. Using this basic structure,
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distortionary regional taxation and fiscally-induced migration are examined in the
presence of foreign ownersiip of firms. The federal authority chooses an
interregional transfe i maximize the social welfare tunction of the federition.
Foreign ownership creates incentives for regions to tax and capture rents tha: would
otherwise leave the region and the federati In this modei it is desirable from the
federation’s perspective to capture these . ' s of rent. In contrast, it foreign
ownership is not permitted. regional competition for rents serves only to reduce
welrare and is undesirable from the federal government’s perspective.

A game theoretic approach is used to examine the role of the federal authority
in eliminating inefficient migration. The author first considers the case where regions
impose a non-distortionary rent tax. Regions choose the tax rate to maximize the
weliare of residents while the federal authority maximizes the welfare of the
federation by choosing the level of interregional transfers. If there is no foreign
ownership, then Nash competing regional authorities set their tax rates to zero. This
equilibrium is efficient since any competition to capture rents simply redistributes
rents while reducing total output. Regional governments are aware of this and so
choose a zero tax rate. This is another example of the complete incentive equivalence
result when behaviour is non-myopic and individuals are freely mobile.

With some degree of foreign ownership, it is efficient for the federation to
retain all rents flowing to foreigners using non-distortionary taxation and for any
differences in net fiscal benefits across regions to be eliminated using an interregional

transfer. In the absence of a federal government, however, Nash competing
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authorities may find it optimal to choose a tax rate less than 100%. This leads to an
interregional flow of rent as well as a rent outflow from the federation to foreigners.
Although taxation allows the capture of rents that would otherwise escape the country.
taxation also redistributes rents across regions. Since this redistribution reduces the
welfare of their residents, regional governments choose to tax rents at a rate less than
100%. Introduction of a federal authority in this case ensures an efficient outcome.
Since the redistribution of regional rents created by regional taxation of rents is
climinated by a federally- imposed ixterregional transfer. output is maximized. Thus,
given a federal authority 1o make such transfers, regional governments set their tax
rates equal to 100%. Tarzwell does not consider the case in which non-myopic
‘regions have incentives to make voluntary rent transfers. It would be interesting to
determine if this modification would eliiminate the need for a federal authority.

With distortionary taxation. the tax is fully passed on to the inelastically
supplied factors of production and. since the after-tax return to capital is fixed
internationally. imposition of the tax reduces the employment of capital in the region
and in the tederation. Provinces choose the tax to equate the costs and benefits of the
tax at the margin. Although the tax captures some additional rents or revenues, it
lowers output due to its distortionary effects on capital and the fiscally-induced
migration of labour. As long as there is a degree of foreign ownership, regions
choose a tax rate somewhere between zero and 100%.

In this case. the objective of the federal authority is to balance tiie costs of

distortionary taxation and the benefits associated with additional rent capture by
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encouraging the movement ot labour into the province that can capture rents most
effectively and into the province with the most distortionary tax. The latter helps to
alleviate the underutilization of capital in this region created by distortionary taxation.
As a result, in this second best world, the optimal interregional transfer is not
necessarily the one wliich ensures equal per capita rent shares across regions.
Summary

With few exceptions. - .e fiscal externality literature ignores the issues of
diverse preferences for the fiscal package wihin a region and the need for specitying
a collective choice mechanism to reconcile this diversity. The model developed in
chapters Ill and IV addresses this omission by allowing individuals’ preferences to
differ and by examining the eftect of a particular mechanism, majority voting, on
public goods provision, the migration equilibrium and the social optimum. Thus. the
model extends the fiscal externality literature in a manner that is theorctically
challenging and empirically relevant. In addition, none of these models allow for the
possibility of an endogenously-determined federal government or federal government
objective. Instead. the federal or external authority’s objective of maximizing the
federation’s social welfare by correcting for distortions generated by privaiwe and
decentralized fiscal decision-making is exogenously imposed. As noted above, an
external authority with this objective and the powers necessary to achieve this
objective is not consistent with the separate spheres of responsibility and the
multigovernment structure common to most federations. Allowing the endogenous

determination of the objective of the federal authority, as is done in the model
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developed in chapter V. avoids tiis inconsis.cncy and highlights the possible

constraints on federal government behaviour that might arise in such a model.
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I1.2  Majority Voting Literature

Like the fiscal externality model developed in this thesis. majority voting
models examine local public goods provision when regional decisions are governad by
a majority voting rule and individuals are mobile. In general, majority voting models
differ from fiscal externality models in two important respects: individuals are
assumed to be heterogeneous and individual income is location-independent. ‘The
assumption of location-independent income follows in the tradition of Tir "t and is
appropriate in models where the area of residence need noi be the same as the arca of
employment. However. sirice the model in this thesis examines public goods
provision in a regional context, individual income is assumed to be endogenous as is
standard in the fiscal externality approach. As noted in section I1.1, fis.al externality
models seldom adopt the assumption of individual heterogeneity and. as a
consequence, need not specify a social choice rule or mechanism to reconcile diverse
preferences. In contrast, the fiscal externality model developed in chapters M1, 1V,
and V follows the majority voting literature by introducing intraregional diversity in
individuals’ preferences for the fiscal package and a majority voting rule.

Analytically and methodologically, the model presented here is most closely
related to the fiscal externa®ivy ,zr . ture. However, a brief review of majority voting
as a pub’ic choice mechanism and the problems associated with such a rule in models
with migrauon helps to identify similarities and potential problems that may arisc
when majority voting is \ntroduced into a different environment. Many of the

difficulties that arise with majority voting discussed below are avoided in the model
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outlined in chapters 11, III, and 1V by construction. However, in a more sophisticated
model and in reality, the problems are likely to re-emerge. Thus, it is useful to
summarize recent developments in this area.

Origins of the Majority Voting Literature: Existence, Stability and Optimality
J’roperties

In contrast to the assumption of a benevolent government or social planner thzi
is found in the traditional public finance literature, models of public choice focus on
the individual's role in, and the rules governing. the collective decision-making
process. Among the most widely discussed rules for collective choice are unanimity
and majority voting. The narrow set of issues over which a unanimous voting rule
can determine an outcome and the costs associated with achieving complete unanimity
has shifted the emphasis of public choice models to alternative voting rules.

Even in the simplest model with no migration, however, a majority voting rule
can lead to problems of non-existence and instability of equilibrium, and much of the
literature has focused on these issues. For example, the standard assumptions
regarding individual preferences (reflexivity. completeness and transitivity) are
insutficient to ensure a unique and stable voting equilibﬁum when majority voting
determines the outcome for a single issue. Black (1948) was the first to show that if
the additional assumption of single-peaked preferences is imposed in addition to the
assumptions of reflexivity, completeness and transitivity, the potential for cyclical
majorities. the root cause of nonexistence and instability, is eliminated and a unique

and stable equilibrium exists. It can also be demonstrated that if this condition is
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satisfied. the majority voting outcome will be the preferred choice of the voter with
median preferences. For example. Bowen (1969) shows that majority voting yields a
Pareto optimal level of public goods provision if income is symmetrically distributed
and individuals have identical tax shares or, in other words. public expenditures are
financed by a head tax. Bergstrom (1979) argues that local public goods are more
often financed by sorie proportional tax system for both optimal tax and equity
reasons and shows that public goods provision given majority voting is optimal it the
distribution of tastes is symmetric and uncorrelated with weaith and public goods are
financed by a proportional wealth tax.

Once voting applies to multidimensional issues and individuals must vote on
issues simultaneously, further restrictions on preferences are necessary to ensure
existence, uniqueness and stability of a majority voting equilibrium. In general, thesc
additional restrictions exclude certain preference orderings from the feasible set.
Kramer (1973) summarizes many of the exclusion restrictions proposed in the
literature and Mueller (1990) provides several examples of preferences that are
excluded under some of the proposed restrictions. The main iraplication of these
results is that the restrictions on preferences necessary to achieve a majority voting
equilibrium with the desired properties of uniqueness and stability are not significantly
less restrictive than those implied by a unanimity rule.

When individuals have identical preferences, described by a strictly quasi-
concave utility function. diversity with respect to individuals’ demands for the public

good are generated by differences in income only, substantially reducing the



55

complexity of the voting problem. Ii voting occurs over a single issue, a unique and
stable majority voting equilibrium exists. In the model presented in subsequent
chapters of this thesis, all individuals are assumed to have identical preferences.
While this is generally sufficient to ensure stability when no mobility exists, in a
fiscal externa®.ty model with interregional migration, stability and uniqueness are no
longer guaranteed. In addition, since there are only two income levels in each region,
income is not symmetrically distributed around the income level of the "median”
voter. Thus. as 1s demonstrated in chapter 11, public goods provision in this model is
generally not optimal.

As discussed in later chapters, migration can lead to a switch in the identity of
the majority and potentially to instability in the migration equilibrium. The problem
of majority switching raises an interesting question about regional government
incentives 1o preserve the existing majority in the presence of mobility. An
examination of this issue, however, requires, at the very least, a dynamic model and
lies beyond the scope of the research presented in this thesis. To avoid instabilit - and
switching problems. the model’s results. presented in chapters I, IV, and V. are
derived for alternative - spulaiion conngurations such that the identity of each regional
majority is uncha=yged by migration.

Majori*y voting in the context of several .ommunities and migration promises
to be a ditt cuit challenge in light of the obstacle. present in even the most simple
models wrthout migration. A literature on majcrity voting in the context of

intercomm v migration has developed desn:se these difficulties. Research in this
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direction is motivated in part by criticisms ot the classic Tiebout model. In
particular, the assur  «wns of Tiebout imply an infinite number of potential
communities. The decentralized solution in this model results in homogencous
communities where the pre.erences of residents with respect to the tiscal package are
exactly satisfied.

Westhoft (1977) explore: 'plications of the assumption that the supply ol
potential communities ‘s finite an. > than the number dictated by the continuum or
diversity of preferences. This scarcity implies that not all individuals are able to find
their optimal fiscal package. and, as a result. an intra-community decision rule must
be specified. Adopting this assumption, Westhoff examines the conditions necessary
to ensure existence of equilibrium when community fiscal packages arc determined by
majority voting and individuals are perfectly mobile.

Westhoff defines an equilibrium as an allocation of individuals over
communities such that each community is in a voting equilibrium and there are no
incentives for migration. A voting equilibrium requires each community to balance
its budget and. given the fiscal package, at leas 50 percent of the residents do not
prefer more of the public good and 50 percent do not prefer less.  Phe cconomy
consists of one private good, one public good and a fixed number of communitics.
Public expenditures are financed by a proportional income tax, individual incomc
endowments are fixed, and individuals are +~sumed to differ with respect o income
endowments and preferences.

In Westhoff's model. existenc: of equilibrium requires, in addition to the
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standard assumptions of a strictly quasi-concave and continuous utility function, that
the marginal rate of substitution given a particular choice of public good and tax rate

be an increasing function of "n" where "n" indicates the income ranking of a

n

particular individual. A higher "n" implies a higher income level for that individual.
This restriction requires that the slope of individual indifference curves when mapped
in the public good (G)/tax (7) space be increasing in income. This characteristic of
preferences ensures that indifference curves for any two individuals with difterent
incomes intersect only once and that a "separating equilibrium” obtains. Figure I1.1
illustrates the indifference curves for two ir'ividuals in with incomes y; and y, where
y,>y,. In other words. individuals are separated by income levels into different
communities. This is the Tiebout sorting effect.

With the explicit introduction of land and a market for housing. Rose-
Ackerman (1979) extends Westhoff's model and reexamines the existence and stability
properties ot the migration equilibrium in a model with majority voting and multiple
governments.  Community endowments of land are fixed and the supply of housing is
assumed to be perfectly inelastic. In contrast to Westhoff* assumption of
proportional income tax financing. Rose-Ackerman coiiide. s a proportional tax on
individual property values. Equilibrium is defined as in Westhoti (1977) with the
additional requirement that the housing market in each community clears. Rose-
Ackerman shows that an equilibrium, it it exists. is described as in Westhoff (1977)

and that the Westhoft assumption regarding relative preferences is necessary for

existence. The author demonstrates. however, that these conditions are not sufficient



58

Figure 1.1

G

for existence and stability. For example, increasing returns to scale in the production
of the public good combined with strong preterences for the public good reladive to
housing can lead to disequilibrium and nonexistence.

Similar results are found in Epple, Filimon and Romer (1984), herein EIFR.
EFR relax Rose-Ackerian’s assumption of a perfectly inelastic supply of housing and
assume that individuals differ with respect to their fixed income endowments only.
The definition of equilibrium is equivalent to that in Rose-Ackerman (1979) and
Wes:hoff (1977) with ti:e additional requirement that the aggregate housing market
clears in each community. The necessary conditions for an equilibrium are that
communities be stratified by the income levels of individuals, the boundary individual

be indifferent between the two adjacent communities and that the fiscal bundles be
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increasing with community income. Again, the Westhoff assumption regarding
relative preferences is necessary for existence of equilibrium. The authors find that
stability is incompatible with a unique equilibrium without imposing additional
restrictions. In particular. the authors are unable to derive the sufficient conditions
for existence when the local public good is a pure public good and when the locai
public good is congestible but there is no fixed cost to production.

A numerical example is presented for the two community case using
empirically consistent parameter estimates to further investigate stability and existence
properties.  Such an exercise allows the authors to determine any additional conditions
necessary o ensure existence of a single. unique and stable equilibrium and the
ettects of relaxing some of the sufficient conditions. The results of varying the
parameter values from their benchmark levels suggest that a stable and unique
equilibrium exists within a wide range of values. The numerical simulations
demonstrate that existence and uniqueness are possible even when there is no fixed
cost of community formation. When the fixed cost is varied from its benchmark
value of zero. there is evidence of multiple equilibria for small values and uniqueness
of equilibrium at relatively high values for fixed costs. A highly elastic housing
supply is found to increase the likelihood of non-existence of equilibrium. Trus.
resirictions on this supply function may be important for ensuring the existence of
equilibrium. The example also shows that a unique equilibrium is possible if the
public good is pure. Slight variations in the marginal cost of provision of this pure

public good can, however. produce multiple equilibria. In conclusion. these
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numerical simulations demonstrate that a unique equilibrium can potentially exist
under conditions less restrictive than those conditions for which stability and
uniqueness have been proved theoretically.
Majority Voting and Redistribution

Majority voting models have also been used to study intracommunity
redistribution and the constraint that migration imposes on regional governments’
ability to prrsue such redistribution. The redistribution considered in these models
generally takes the form of explicit income transters. Whii: the model developed in
this thesis examines public goods provision with majority voting and no cxplicit
within-region redistribution. implicit redistribution is possible when the majority-
determined level of public ~ood does not satisty minority preferences and tax
payments do not correspond directly with marginal benefits.  As demonstrated in later
chapters. migration can influence a regional majority’s fiscal cheice and. as a result,
may limit the ability of the majority to exploit the minority through the region’s fiscal
package. As such. this thesis extends the majority voting literature on redistribution
by relaxing the assumption of location-independent income and considering implicit
redistribution through majority-determined fiscal choices. For this reason. a brief
review of models ot majority voting with redistribution is relevant to the findings of
this research.”

In contrast to earlier work like Brown and Qates (1987) where redistribution

*No attempt is made to review the empirical studies on migration in responsc
to differences in local redistribution.
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is motivated by utility inter .cpendencies, Epple and Romer (1991) develop a model
where redistribution is a direct consequence of majority voting and self-interested
votcrs.®'. The authors consider a multijurisdiction model with migration, majority
voiing and fix . income endowments. Individuals differ only with respect to these
inconsz endowments. In addition, the number of regions and regional endowments of
taud are fixed. The revenues generated by a proportional property tax are used to
provide an equal per capita transfer, g. to residents. Like the Rose-Ackerman and
EFR models. migration affects the community tax base and regional populations
through the housing market. These earlier models adopt the assumption that voters
arc myopic and take as given a community’s tax base and population when voting. In
contrast, Epple and Romer assume that individuals are non-myopic and are aware of
the eftects of the community’s choice of tax and transfer on local housing prices and
on migration.

The definition of equilibrium and the suf”cient conditions for existence are
analogous to those found in Rose-Ackerman (1-79) and Epple, Filimon and Romer
(1984). Communities must be stratified on the basis on income. individuals with the
boundary income are indifferent between two adjacent communities* and the level of
redistribution in a community declines as community income increases. If this last

characteristic is not satistied and the level of redistribution was higher in higher

This model builds on earlier work by Romer (1975) and Meltzer and Richard
(1981).

**Ranking communities in order of income, there exists a boundary income
between the two adjacent communities.
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income communities. lower income individuals would be encouraged to migrate into
these communities chasing out higher income individuals. This gives rise to problems
of instability and nonexistence of equilibrium. The redistributive possibilities
available to a community are detiic.: by the equilibrium conditions for each
community’s housing market, community budget balance, and by the boundary
indifference condition. The authors show that a majority voting cquilibrium
maximizes the utility of the median income voter in the community and that this point
will be on the boundary of the redistribution possibilities set.

Epple and Romer consider the etfects on the equilibrium of changing the
relative land endowments of comimunities and the mix of renters and homeowners. In
the two community case, an increase in the lower income community’s share of the
total available land tends to
increase its share of population, the income of the boundary iidividual and the
average income of the community. Together. these changes make feasible a higher
level of redistribution. With in-migration, the income of the decisive vouer is,
however. likely to rise. Since higher income individuais prefer less redistribution.
migration can constrain the ability of the commurity tc¢ pursue greater redistribution.
The net effect on redistribution frora an increase in relative size is therefore
ambiguous.

A change in the mix of renters and homeowners is also likely 10 have an
impact on the extent of redistribution undertaken. Since homeowners are concerned

with the after-tax price of housing as well as the gross price (becausc it affects
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wealth). their indifference curves are flatter around the equilibrium fiscal package. A
change in the level of redistribution changes the after-tax price of housing and
homeowners must include the associated capital gains or losses in their voting
decisions. For example. an increase in the redistributive transfer tends to reduce the
after-tax price of housing implying a capital loss for homeowners. A homeowner
with the same income endowment as a renter therefore prefers a lower level of
redistribution.

Epple and Romer use a three community numerical example o demonsirate
the effects of a change in the tenure mix in a community and in relative land
endowments. Individuals are assumed 1o have Cebb-Douglas utility functions and the
community housing supply function is of a constant elasticity form. Of the three
communities. the highest income community is assumed to set the level of
redistributive transfer equal to zero. In the all renters case. when redistribution is
undertaken in both the remaining communities, the results show that the middle
income community chooses a relatively large transfer even when its share of land and
population is small. Since the average income of this community is significantly
above the mean and median for the three communities combined. Epple and Romer’s
model predicts a relatively small transfer compared to the low income community.
The numerical results do not support this conclusion. Smallness of comriunity does
rot necessarily prevent relatively high transfers even in a high income community.
Intwitively. since part of the property tax used to finance the transfer is borne by

absentee property owners. renters are able to shift some of the burden of
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redistri:zution to non-residents. The potential tor tax shifting makes high levels of
transfers attractive even in small, higher income communities.

For the owners-only case. the level of redistribution is substantially lower in
the poor and middle income communities for all values of relative community size.
In this case. an increase in the relative size of the low income community causes the
equilibrium level of redistribution in this cornmunity to fall. As the middic income
community decreases in size, the level of redistribution chosen falls. When both
renters and owners are present, levels of redistribution are lower when compared to
the renters only case. Epple and Romer’s model suggests that housing tenure is a
critical determinant of redistribution at the local level since renter and owner
preferences for redistribution difter. Local redistribution also leads to a sorting of
individuals (and therefore communities) by income, a teature common to those
majority voting models reviewed above. This sorting effect is not present in fiscal
externality models since income is endogenously determined and the number of
regions is usually assumed to be small.

The model developed in subsequent chapters of this thesis is similar in some
respects to the Epple and Romer model. In Epple and Romer, migration aftects the
level of redistribution undertaken in the community by increasing the scope for
redistribution and by changing the income, and therefore the identity, of the decisive
voter. Althouzh migration is assumed to leave the identity of existing majoritics
unatfected in the model presented in chapters lII, IV and V, migration can affect the

income of the decisive voter. Since the majority’s choice of public goods provision is
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directly influenced by income. so is the level of implicit redistribution through public
goods provision directly affected.
Summary

This brief review demonstrates that the literature on majority voting in local
government models focuses on issues of existence and stability of equilibrium.
Unlike the fiscal externality literature and the model presented in this paper,
efficiency i the allocation of labour is not an issue in most of these models. Some
attention is given in the literature to the redistributive effects of a majority voting rule
for local government decision-making. In particular. these models focus on the exient
to which communities can pursue local redistribution given majority voting and
costless mobility. The optimality properties of local public goods provision given
majority voting and exogenous income are also explored. In :n. model developed in
chapter HI of this thesis, the analysis shows that regional public goods provision given
majority voting and endogenous income is suboptimal unless all individuals in a
region have identical incomes. The model in chapter IV further extends this literature
on majority voting and redistribution in a model where income is endogenously
determined and redistribution is implicit. The model examines the extent io which
regional majorities .n redistribute a region’s resources through voluntary
interregional transfers when regions are comprised of both mobile and immobile
individuals and the etfects of migration on regional majorities’ incentives to make

such transfers.
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I1.3. The Optima! Design of A Constitution

The fiscal externality and majority voting literatures tocus on government
decision-making when regions have authority over the provision of local public goods
Fut limited, if any, control over immigration. As noted. a federal type of government
structure or an external authority with power over local jurisdictions is sometimes
presumed to exist in these models. In contrast, the optimal design literature scarches
for answers to the following questions: what is the optimal structure of government,
what is the optimal allocation of powers and responsibilities, and how does the
equilibrium or existing structure of government compare to the optimal design? While
this literawure is diverse and spans several disciplines including economics, history,
political science and law, the discussion presented here 5 limited to economic models
and comparisons of constitutional design.

Three broad approaches to the issue of optimal constitutional design are
evident in the literature. The traditional public finance approach focuses attention on
questions of the optimal constitutional structure and the optimal allocation of functions
and seeks to determine the Pareto optimal constitutional design. An alternative to this
approach has been to exam!ne how existing constitutional designs compare o the
optimum and. using a second best approach, how a reassignment of functions and
responsibilities might improve upon the existing arrangement. Finally. the
contractarian view examines constitutional design from the perspective of individuals
as if they are behind a veil of ignorance. Thus, in this approach, uncertainty and

information at the time of constitutional design exert a significant influence on the
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optimal design.

This thesis adopts a contractarian model of optimal constitutional design and
examines the constitution that emerges in equilibrium.? The work presented here is
most closely related to the literature that examines the influence of uncertainty on
optimal design and, as such, this review focuses primarily on the recent contributions
to the contractarian approach. For completeness, the other approaches are first
bricfiy summarized using examples followed by a more detailed examination of the
contractarian view of constitutional design.

Traditional Approach

To explain the existence of a federal or multilevel government structure, early
discussions in the public finance literature, advocating a greater or lesser degree of
centralization of the public sector. centred around the presence of market failures,
diverse preferences and equity considerations. These rationales are briefly outlined
below.

Diversitv of Preferences, Economies of Scale and Externalities

Diversity of preferences for local public goods has often been proposed to
justify a decentralized government structure. In this context, decentralization permits
a greater diversity of fiscal packages across regions or locales and reduces the extent
to which diverse preferences are not satisfied. Since many public goods are local in

nature, the proponents of this view argue that efficiency in provision is best achieved

“*The contractarian model is attributed most often to Buchanan and Tullock
(1962) and Rawls (1971).
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by assigning responsibility for provision to the local level. This is the argument
found in Tieboui (1956). discussed in section II.1, and Oates (1972), and is implicit in
the majority vot:i-2 and fiscal externality literatures. In these models. centralization is
assumed to be syn -.vmous with uniform provision of public goods.

Market failur::. zrising tfrom economies of scale in public goods provision,
spiilovers and externali:ies, have also been used to motivate the existence of
government and to explain the existence of multiple levels of government. The span
or degree of these market failures determines whether a particular tunction, like
public goods provision, regulation. or revenue collection, is best allocated o one
order of government or another. Economies of scale in the administration and
collection of tax revenues is the primary efficiency argument for allocating the
revenue collection function to a central government. Empirical studies suggest that
police and fire protection services, for example, exhibit low levels of publicness and,
consequently. responsibility for these functions should be allocated to lower levels of
government.

Transactions Costs

Many of these proposed allocations of functions are neatly captured in a single
framework. Breton and Scott (1978) use transactions costs analysis to examine the
assignment. and the potential for reassignment, of functions to particular levels of
government. Since initial assignment or constitutional design is determined by
political and historical forces, perhaps more so than economic forces, Breton and

Scott concentrate on the implications of transactions cost minimization for the
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reassignment of functions. In this model, individuals incur two types of transactions
costs: signalling and mobility. Signalling, to inform politicians of individuals’
preferences for public goods, is necessary but costly. Individuals are willing to invest
in signalling in order to reduce the degree of coercion or frustration suffered from not
having their preferences satisfied. Breton and Scott adopt the hypothesis that greater
decentralization of the public sector leads to a smaller variance of preferences within
cach jurisdiction and. all elsc equal. a lower level of frustration. Thus. signalling
investment is inversely related to the degree of decentralization. Migration represents
another form of signalling.

Governments are assumed to face both administration and coordination costs.
Administration costs are those incurred in t"e performance of government activity and
the provision of government services. Wh ¢ administration costs are generally
specific to a particular government, coord.* iion costs usually depend on more than
one government. To deal with spillovers an : =xternalities generated by public or
private sector activity. coordination between governments is required and this activity
i1s costly. Joint ventures. trade exchanges, and local public goods with spillover
effects are examples of activities on which different governments may coordinate. In
Breton and Scott’s framework. it is the presence of and the relative magnitudes of
these transactions costs. not the existence of public goods, spillovers and externalities
per se, that determines the particular government structure to emerge.

In Breton and Scott’s model. constituent assemblies choose the assignment of

functions that minimizes the transaction costs of government and individuals.
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Coordination between governments necessary to cope with interjurisdictional
spillovers in pollution. for example, may result in a federal structure characterized by
intergovernmental and interjurisdictional payments. Since negotiation is costly. these
payments may be institutionalized in the constitution as a type of grant, conditional in
nature. Breton and Scott point to decentralized expenditure decisions and centralized
collection of income tax revenue and the revenue transfers between government levels
as the outcome of a transactions costs minimization problem. In particular. in their
model. redistribution should likely be assigned to the central government to minimize
potentially large migration and coordinaiion costs.
Equirv Considerations

Equity is another important rationale for government proposed in the literature.
Since equity usually involves some form of redistribution through explicit income
transfers or implicitly through the provision of public goods and the tax system, the
optimal design of the constitution must determine the assignment of the redistributive
function. In contrast to assignment issues related to market failures and diversity of
preferences. assignment of the redistributive function is perhaps the most
controversial issue since the optimal assignment is directly related to one’s views
regarding the appropriate universe for redistribution - local, regional, or national. As
discussed in section 11.2, labour mobility can constrain local governments in their
pursuit of local redistributive objectives. Thus, the optimal assignment of
redistribution may involve trading off the benefits and costs associated with allocation

to a particular level of government.
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Boadway and Hobson (1993), for example, adopt the view that national equity
considerations are central to redistribution in Canada and, as a result, the federal
government should occupy a dominant position with respect to this function.
Boadway (1992) argues that there is a market failure in the private market for
insurance with respect to being "unlucky at birth". Boadway defines social insurance
as redistribution based on characteristics such as location at birth, employment status,
or physical characteristics. Since private insurance must be purchased betore the
event being insured against occurs or is revealed. and since individnals do not have
sufficient capital at birth to purchase such insurance, there is a market failure. It
compensation for being "unlucky at birth" is determined from behind a Rawisian veil
of ignorance, Boadway argues that a central or national government would adopt the
social insurance or redistribution function. In contrast. Boothe (1992) adopts a
diversity of preferences approach o equity and redistribution. Boothe assumes that
individual preterences for redistribution are more similar the closer (geographically)
these individuals are to each other. In other words, preferences tor redistribution are
diverse but locally homogeneous. Taking this view. the optimal design assigns the
redistribution tunction to local governments.

Comparisons of Existing Constitutional Designs With the Optimum

Boadway (1992) also draws upon these traditional public finance arguments
when comparing an optimal constitutional division of powers to Canada’s actual
constitutional assignment. While transaction costs are not explicit in his analysis,

Boadway makes reterence to the need to balance the benefits and costs of
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decentraliz. ion. Among the reasons for government listed by Boadway arc
economies of scale, externalities, public goods and social insurance. The lauer
rationale, social insurance. refers to redistribution based on individuals™ endowments
defined over characteristics such as location at birth, employment status, health and
physical characteristics. Since private insurance can be purchased only betore the
event against which one is being insured occurs. insurance against such endowment
risks cannot be obtained. Consequently. there exists a role for the public sector o
provide such insurance after the fact. Boadway argues that in a tederal state
redistribution to provide such social insurance is often motivated by assuming
individuals decide on redistribution from behind a veil of ignorance. Boadway notes
that one’s beliefs about eyu: . 't: -al in determining whether or not to centralize
the redistributive function. {7 .« . acerns are proportional 1 geograpiic
proximity. tor example. then redistribution should be assigned to the local level. It
however. equity considerations span across several regions. then the function should
be allocated to the federal level ot government.
Risk Aversion ari Uncertainty: The Contractaricn View

While representing a valuable contribution to the constitutional design
question, the approaches outlined above ofter more of a patchwork or piccemeal
approach to the question of optimal design and apply only in a very limited sense 1o
the model adopted in this thesis. In this thesis, since regions taken as given their
power to levy taxes and provide a local public good, a status quo of decentralization

exists and is exogenous to the model. In the extended model in chapter V,
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uncertainty is introduced and the model examines whether this uncertainty creates
incentives for regional governments to "federate” where the type of federation is
determined by the ex-ante choice of interregional transfer. This approach is closely
related 1o the contractariar view of constitutionzl design.

The contractarian view examines constitutional design from the perspective of
individuals as if they are behind a Rawlsian veil of ignorance. As such, uncertainty is
an important factor in the optimal design question. This approach is used in
Buchanan and Tullock (19625 10 motivate 1 role for government in redistribution.
Boadway (1992) also appeals to this approach when proposing a number of general
characteristics that might be included in a constitution, including social insurance.
More recently. this approach is used in Barbosa and Jovanovic (1991) to examine a
constitution that specifies the extent of redistribution when uncertainty takes the form
of random output shocks. The model developed in Bucovetsky (1993) examines
regions” decisions to separate. federaie or merge to form a unitary state in the
presence of uncertainty and risk aversion. Bucovetsky's approach is similar t0 the
veil of ignorance approach in that constitutional decisions are made before the
uncertainty is resolved in the model.

Barbosa and Jovanovic {1991) consider a constitution between two regions or
countries that determines the output share for each regions when output is stochastic.
In this model. there is no interregional migration or public goods. The essence of the
problem is illustrated in figure 11.2. If no constitution is adopted. the two region

outcome. the non-cooperative outcome. is assumed to be characterized by wasteful
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expenditures on wartare.
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rent-seeking activities or trade restrictions. With cooperation. these wastetul
expenditures can be avoided and the utility frontier is pushed out. This 1s illustrated
in figure 11.2 as a shitt in the utility locus from U,UJ, to U,U,. The non-cooperative
outcome is tllustrated by N. Suppose that. without warfare, the direct producton
point. Y. represents the natural outcome in the absence of any constitution.  Since Y
lies outside the set of Pareto improving allocations. the cooperative outcome can b
achieved only if it involves some redistribution from region 1 to region 2, denoted as
6 in Barbosa and Jovanovic’s model.

Formally. Barbosa and Jovanovic assume output in each region evolves
according to a first order autoregressive process and is subject to random shocks. In

addition, the cost of war effort or other non-cooperative behaviour is assumed to vary




75

according to a random shock. Total output for the two regions combined is reduced
in the non-cooperative equilibrium by the costs of warfare. A representative
constitutional designer is assumed to choose the fixed output shares for each region
from behind a veil of ignorance (as if the designer’s "position” in the economy or
country of residence is unknown). Output shares or the redistribution trom one
region to the other is chosen to maximize expected long rus output or equivalently.
to minimize the probability of non-cooperation. This approach assumes that the
designer has an equal chance of being in either position. Thus. the constitution
specifies cooperation so that no wasteful expenditures on warfare need to be incurred
and the extent of redistribution between regions. In this case, the optimal constitution
corresponds to an efficient use of resources.

Since output and costs are stochastic. the constitution does not eliminate the
possibility that, at some point in time. regions might defect. Both an decrease in the
costs of non-cooperative activity and an increase in the variability of shocks are
potentially destabilizing forces. In addition. constitutions between regions that are
more equal are easier to sustain than a censtitution between regions with greater
differences in rent-seeking abilities or warfare skills.  This model concludes that
redistribution specified in a constitution when income fluctuates can eliminate wasteful
rent-seeking behaviour thai would occur in the absence of such a constitution. The
model aiso demonstrates that sufficient income fluctuation can lead to a dreakdown of
the constitution. a reversion to the non-cooperative outcome, and potential political

instability (shifting from cooperative to wartime conditions). Barbosa and Jovanovic
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show that it is the rich region that is more iikely to defect in an cttort to keep a larger
share o: ¢ put. This contrasts to the instability of equilibrium result in the majority
voting hiterature where it is the poor chasing the rich in search of greater
redistribution in their favour that gives rise to instability. A result similar to
Barbosa and Jovanovic’s is found in Bucovetsky (1993).

Bucovetsky (1993) introduces uncertainty into a two region model with
migration and no pubiic goods. In choosing whether to merge, federate or remain
scparate. regions are in cffect determining whether or not to allocate control over
immigration to a unitary. federal or
regional government. Like Barbosa and Jovanovic (1991), this constitutional decision
determines whether or not income is shared across regions and how it is shared.

Constitutional decisions require unanimous support of bot . ;.

At the time of constitutional decision-making, regions know wiih certainty that
one region will have income equal to y* and the other region will have income, y".
where y® > y'. Regions, however. know only the probability. w (1-7). that region |
(2) becomes the rich {poor) region. Bucovetsky assumes that #=>0.5. Since there is
no aggregate uncertainty in this model, there is no market failure in the private

insurance market.”. Bucovetsky must theretore adupt the assumpticis that private

*Bucovetsky argues that the lack ot private insurance markets offering
insurance against regional income shocks could p2rhaps be explained by the ditficulty
associated with ascertaining the true state of a region’s economy. However,
Bucovetsky further argues that such insurance should, in theory, be possible. This
contrasts to the argument made in Boadway (1992) who argucs that a markcet failure
exists in the private insurance market since individuals who are unlucky at birth not
only iack sufficient capital to purchase such insurance but that typically such
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insurance is unavailable to investigate regions’ incentives to merge. federate or
separate.

Regions are comprised of identical individuals with the same concave utility
function. Uty). In a unitary state, regional incomes are pooled and shared equally
among all individuals in the state. In addition, individuals are free to move to any
region. A federalist state is defined as each region having exclusive contro: over its
income (which is assumed to be shared equally among all its residents) but no control
over immigration. Therefore. individuals are free to move to any region. Ina
separatist state. regions have exclusive control over the region’s income and
immigration.

Since region 2 is more likely to be poor, these residents prefer a unitary state,
where each individual receives U'(yv ) where v equals (y*+y")/2, to separation which

yiclds utility:

US (L U U

The subscript indicates the region of residence and the superscripts. U and S. denote a
unitary or separatist staie respectively. Region 1 prefers a unitary state to separation
only if its residents are very risk averse or the difference b.ctween y*® and y' is small.
Since uranimous agreement is required, a uniiary state is adopted only if the residents
of region 1 are very risk averse or if regional disparities are large.

In a federalist state. regions do not control immigraiion. In rae absence of

insurance must be purchased betore the state of the world is known.
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migration costs. individuais move until regional per capita income is the same in both
regions. or individuals receive v regardless of their region of residence.  This
outcome is identical to the unitary state. Hence. some migration costs are necessary
for a federalist state to represent a meaningful alternative. Bucovetsky finds that the
distribution ot population in the migration equilibrium given a federalist arrangement
depends on the size oi the migration cost {assumed 1o be identical for all individuals)
aind the degree of regional income disparity, y*/y". The necessary condition for
coion | to preter a federalisi state to separation is a high degree of risk aversion or a
coefficient ot relaiive risk aversion greater than one.

Since all migration is co tly and wa: - .. " " his model, Bucovetsky considers
the possibility of a federalist state with equ.*- .«ion or interregional transfers.
Symmetric voluntary transters. the magnitude of which are decided afier the
uncertainty is resolved but before migration occurs, are considered first. Here, the
best transfer is just large enough to eliminate all migration. The ability to make such
ex-post transters makes federation a more attractive gption to region [ since they can
reduce the income they must share with the other region by making transfers.
Bucovetsky aiso considers ex-ante trz- iers which muast be decided upon before the
uncertainty is resolved. In this case, it is possible that regions agrec to cxcessive
transfers (i.¢. transfers that exceed the transfer just necessary to stop all migration).
Region 2 prefers larger iransters since it is more likely to be the poor region and
larger transters work o increase their expected income. The residents of region |

may also prefer larger qunsfers if they are very risk averse and wish to reduce the
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risk associated with being the poor state. While regions agree to such excessive
transfers ex-ante. the rich region has an incentive to renege on the deal ex-post.
Therefore. a ceniral authority is required to administer the transfers in this case.
Bucovetsky also briefly considers the possibility of asymmetric transfers. Asymmetric
transfers tend to make the federalist arrangement more attractive to region 1 who has
veto power.

Bucovetsky concludes that federalism serves as a form of insurance against ex-
ante differences among regions and that voluntary transters are likely to be part of a
tederalist design. The nccessary conditions for a federalist state to be chosen over
separation or merger are large interregional differences in income, a high degree of
relative risk aversion, and significant mobility costs. Bucovetsky argues that while
plausible these conditions do not appear to fit with most federal states since
empirically regional income disparities are not extreme, regional income shocks do
not appear to be highly negatively correlated, and significant migration costs between
culturaily similar regions are implausible. While these observations are not without
merit, Bucovetsky fails to consider how the results of his model might be arfected by
allowing regional income to be endogenous. by introducing local public goods, or by
introducing a inajority voting rule for regiona  _cision-making. The model
developed in chapter V of this thesis incorporates many of these considerations 1o
examine what type of interregional transfers might be adopted as a form of insurance

against uncertain income.
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Summary

The literature on constitutional design focuses on questions ot the optimal
assignment of functions and responsibilities to different government leveis. Much of
this literature examines constitutional design using traditional public finance
arguments such as diversity of preferences. externalities or spillovers. While this
approach offers a valuable partial equilibrium type analysis, two important factors.,
risk aversion and unccrtainty, are often overlooked. The contractarian approach io
constitutional design. however, tocuses on the importance of these two issues in
constitutional design. Most recently, risk aversion and uncertainty arc incorporated
into theoretical medels to examine the type of redistribution that would be specitied in
a constitution or the type of government structure (and the resulting distribution of the
economy’s output) to emerge.

This thesis contributes to these more recent developments by examining what
type of interregional transfers or income sharing arrangements would be chosen given
that regional tiscal decisions are determined by majority voting. The model
developed in chapter V is richer in structure in that it allows for intraregional
diversitv. endogenous regional incom. . and local public goods. In contrast to both
Barbosa and Jovanovic (1991) and Bucovetsky (1993), the choice of constitutional
arrange:ment in this model affects not only the distribution of total output but also the
total output available to be distributed. in addition, several types of iincome sharing

arrangement, arc considered.
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I1.4. Conclusions

The review presented above summarizes the fiscal externality literature,
majority voting modeis and the literature on optimal constitutional design. New
developments in each area are highlighted and gaps in the existing literature are
identified. In addition. the contribution of this thesis to each area is noted.

The fiscal externality literature examines local public goods provision in a
regional model and focuses on the efficiency properties of the migration equilibrium.
In doing so. two assumptions are commonly ado: -ed: regional homogeneity and the
exogeneity of a central authority. While these assumptions simplify the analysis in
these models. they limit the usefulness of such models in answering questions
concerning interregional transfers in federal systems. In particular, fiscal externality
models fail to explain why regions participate in centrally-coerced transfers. The
exogeneity of a central authority overlooks the presence of different orders of
government each with its own powers and responsibilities that characterizes most
federal systems. The assumption of regional homogeneity ignores intraregiona!
diversity. another important characteristic of regions within federal systems.

This thesis addresses both these concerns. Intraregional diversity is introduced
and. as a result, a collective choice rule for determining regional fiscal packages and
reconciling this diversity is required. In this thesis, a majority voting rule is adopted
and the eftect of majority voting on public goods provision, the migration equilibrium
and the social optimal in a fiscal externality context are examined. In addition, rather

than assume an exogenous federal or central authority exists, the thesis examines how
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such a federai structure might emerge endogenously within a fiscal externality model.
By introducing uncertainty. the thesis examines whether an interregional transfer
scheme specifying the role and responsibility of a federal authority would be adopted
before the uncertainty is resolved. By doing 0. the model developed here avoids th
inconsistency of assuming an exogenous federal goverrment and highlights possible
constraints on the federal government that might arise within such a model.

This research also extends the majority voting literature. Majority voting
modeis focus on local public goods provision in a framework with interregional
migration and intraregional diversity where individual income is assumed to be
exogenous. The model developed in chapters Il and IV intreduces majority voting
and examines regional public goods provision in a mode!l with migration but where
individual income is endogenous. As such, this research provides a link between the
majority voting and fiscal externality literatures. With the introduction of uncertainty
and a constitutional choice tramework, this research also provides a link to the
literature on constitutional design and the contractarian models which 1ocus on the
ettects of uncertainty on constitutional design. This literature is also extended in that
the etfects of uncertainty are considered in a model which includes local public goods.
migration and endogenocus recional income. The most recent developments in this
literature do not include local public goods or endogenous income and do not permit

intraregional diversity as is done in the model prescnted in cha ter V.
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Chapter I11. Regional Model With Majority Voting and Diverse Preferences
Earlier models in the fiscal externality literature have demonstrated the
importance of the myopia assumption when regional authorities choose the level of the
public good to maximize the utility of some representative resident. As demonstrated

in chapter I, in this literature, decentralized decision-making at the regional level
leads to fiscal differences across regions. Mobile individuals may move in response
10 ihese differences rather than move to the region where their social marginal
product is highest, as efficiency dictates. Early work concludes that the migration
equilibrium fails to achieve the socially optimally distribution of population.

Subsequent developments extend the literature to examine whether this result is
driven by the assumption that regional governments are myopic or lack the necessary
tiscal instruments to achieve the optimum as a decentralized migration equilibrium.
For example, Boadway (1982) shows that myopic behaviour distorts public goods
provision relative the social optimum under property tax financing in a model with
identical individuels. !f regional authorities are non-myopic and aware of the
migration ettects of their fiscal decisions, the optimal level of provision is, however.
restored. It .5 rect taxes are used to finance public expenditures, assumptions
regarding myopia leave the provision rule unchanged trom the optimal Samuelson
ceadition.

Adopting the ron-myopic behaviourial assumption. Myers (1990) examines
regional incerives o make voluntary transfers in a model with identical individuals

and whether these “ransfers eliminaie the need for centrally-coerced transters. Myers
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shows that the optimum can bz ubtained as a decentralized migration equilibrium and
no coerced transters are required if regionat governments are non-r yopic. Although
the myopic case 1s @iot i «piored in Myers™ model. the results for this case are
straightforward. It individuals are myopic, Myers™ model collapses to the simple
model presented in Boadway and Flatters (1982) aad myopic governments have no
incentive to make regional transfers voluntarily. If head taxes are the only available
revenue source. public yoods provision is optimal, satistying the Samuelson condition
in both regions. Others find that while non-myopic region:  governments may
voluntarily make interregiona! transfers. in gencral. these tra.sfers are insutficient o
ensure a socially optimal distribution of labour when mobility .< costly or when
individual« difter in some respect.

In the fiscal externality literature, regions are often assumed to be
homogeneous, ignoring the issue ot diverse preferences within a region and the effect
of this diversity on regional decision-making and public goods provision. As a
result, government decision-making is modelled in a simplistic manner. Regional
governments choose the fiscal package to maximize the utility oi" a representative
individual, and by doing so. maximize the utility of all residents. While the majority
voting literature studies the effect of diverse preferences on local public goods
provision, individual income is assumed to be location-independent. Thus. we are
removed from the fiscal externality world.

This chapter examines the effect ot myopia on local public goods provision

when regional fiscal decisions are determined by majority voting. The model
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developed in this chapter :icnds the fiscal externality literature by introducing
diverse preferences for the fiscal package » “*thin a region to ex .11ine regional public
goods provision under alternative assumptions regarding individual, and regional
government, myopia. With diverse intraregional preferences, it is necessary to
specity a collective choice mechanism to reconcile this diversity and to guide regional
fiscal decision-making. A simple majority voting mechanism is adopted in this
model.  The model also links the fiscal externality literature, where income i-
endogenous and individuals are mobile, to the majority voting literature, where public
goods provision is examined in the presence of individual mobility and fixed income,
In addition, this model forms the basic building block for the extensions considered in
subscquent chapters.

In section I11.1. the basic structure of the madel i< developed. Regional
production technology is specitied and individual types are defined in terms of labour
endowments and mobility costs. As a usetul benchmark. the optimal level of public
goods provision is derived from the planner’s problem and compared to public goods
provision under majority voting in section {I1.2 for the case of no mobility. Since
individuals are immobile, no assumption regarding individual myopia is required.
Mobility is introduced in section I11.3 and the social optimum and the majority
decision rules under altarnative myopia assumptions are derived. Here. myopic and
non-myopic public goods provision under majority voting is compared to the socially
optimal level of public good. In section [1f.4, myopic and non-myopic public gocds

provision are examined in detail. The migration equilibrium under the aliernative
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myopia assumptions are characterized and several propositions. derived trom the
model. are discussed. A numerical example is presented in section 1.5 and

conclusions are oftered in the final section.

III.1. Two Region Framework

The model adopts the two region fiscal externality framework and maintains
the assumpticn of a pertfectly inelastic supply of individual labour endowments,
normalized to one. Individual mobility costs are assumed to be asymmetric. resulting
in perfect mobility for type A labour and perfect immobility tor type B labour. While
this asymmetry is extreme. ditferences in mobility costs do exist and one can thint of

regions where there exists a sizeable immobile population (i.e. the Adanuce region or

Quebec. fer example). The t« ypes A and B labour in the national
economy (the sum of that fixed at L.* and L” respectively and
individuals are unable vpe. The national population

constraints for the eco
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For convenience. the overline denoting type B's immobility is dropped in all
subsequent notation.

Each labour type enters as a separate input in the production of a traded good.
y.. where i indexes the region of production and employment. ‘The production

function for y, exhibits constant returns to scale technology in all inputs and 1s given

below as :
A g R R
v F(L L. Ty, where F7o-7>0,
’ ok
(H1.2) i o/ <0
' ok .
k AL LY and T}

LA, LY and T, represent region i's type A labour input and fixed endowments of type
B labour and land respectively. The marginal product of input k in region i. 1. is
assumed to be diminishing. Interactive etfects between labour types are ruled out so
that a change in any one type of labour leaves the marginal product of another labour
type unaffected and. to ensure constant returns to scale. complementarity between

land and labour is assumed.> Regional production is governed by perfect

3In essence. these assumptions combine to yield a production function with the
following form:

A (7:,.1)"([“,1)(1 “ (7" Tlxi)IJ(L’lf)(l I .

Output is. in effect, the sum of output produced from two separate CRS production
functions. Alternatively. adopting a Cobb-Douglas production function of the form.
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competition and profit maximizing behaviour. Thus, individuals are paid according to
their marginal product. F'.
Income of a type h individual in region i consists of wage earnings and an

equal share of the region’s rents, R,. and is given as*":

h h i
(111.3) Z; Foo ,

where

amy r o Fa LTy FOLYOFL'. i {12y and b {A. B)

Regional rent sharing is equivalent to assuming that land is owned by the regional
authority and rents arc shared on an equal per capita basis. The Alaska Permanent

Fund and the Alberta Heritage Savings Trust Fund are examples where regional rents

(T) (L)LY, where a+8+y =1, allows for interactive effects between type A and
B3 labour as well as land and labour complementarity. The myopic and non-myopic
majority decision rules for pub.ic goods provision derived with this more generalized
production technology are qualitatively the same as those derived in this chapter.
Hence, propositions | and 2 generalize to the case where interactive eftects between
labour types in production are permitted. Interactive effects are briefly considered in
appendix A.

*This particular assumption in fact gives rise to four labour types as defined by
both mobility and rent ownership. The assumption of public land ownership and
regional rent sharing is used in early fiscal externality models like Boadway and
Flatters (1982). The results of this chapter, however, generalize to other land
ownership structures. Under the assumption of national ownership, adopted in Myers
(1990) and Burbidge and Myers (1994,  each individual owns an equal share of the
economy’s land and receives an «.al share of total rents. Myopic and non-myopic
decision rules derived under trius ow ner:iip structure are not qualitatively different
from those derived in this chapter. In addition, propositions 1 and 2 hold if mobile
individuals are assumed to have sole ownership of land.
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are partly shared on a residency basis. With migration, individual's entitlements o
these rents change.
Individual preferences. defined over a private consumption good, x*, and a

pure lucal public good. G;, are represented by the utility function™:

(111.5) U G). for i {12} and ho . B)

which is strictly quasi-concave and continuous in both its arguments. | U" represents
the marginal utility derived by a type h individi:al in region i from a change in the j*
argument of the utility function where j={x. G}. For example, ;U is the marginal
utility of the public good for a type A individual in region 1. Similarly, U
represents the partial derivative of ,U" with respect to the s™ argument of the utility

function where j={x. G} and s={x, G}. Consumption of the private good for a type

h resident of region i is:

(111.6) Y

where 7, is the uniform head tax levied in region i to finance public expenditures.*

Individual Decision-making

Individuals have at most two choices to make. Type A individuals must

TThe mode! could easily be extended to include congestion.

**In Burbidge and Myers (1994), other tax and transfer instruments are considered
to allow for voluntary interregional transfers. The incentives for voluntary transfers in
this model are examined in chapter IV where explicit intraregional and interregional
transfers, financed by a uniform head tax, are introduced.
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choose their region of residence and. given this, must choose their desired fiscal
package. (.. 7,). Type B individuals have only one choice: to determine their desired
fiscal package. Implicit in this formuiation is the assumption that individuals are
well-informed and non-myopic regarding the budget constraint facing the majority
coalition or government. Each individual’s preferred fiscal package depends.
however. on whether individuals are myopic with respect (o the migration eftects of

their fiscal choices or whether they take the equal utilities condition:

(1'0.7) U G,) U@ G

into consideration when choosing their desired fiscal package. The labour type to
form the majority in the region then chooses the preferred fiscal package of a
representative individual of the majority type. or equivalently. chooses the fiscal

package to maximize the utility of a representative from the majority.

Regional Decision-making

While individual preferences for the public good are described by the same
utility tunction. individuals’ incomes may differ and this gives rise to diverse demands
tor the fiscal package within a region it the income elasticity of demand for the public
good is not zero. Hence. a collective decision rule is required to reconcile this
intraregional diversity in preferences. The labour type that represents a simple
majority in a region forms the regional government and determines governmerit

expenditures. This contrasts to the standard assumption adopted in the fiscal
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externality models that regional governments maximize the utihity of a representative
individual and. since individuals are identical, maximize the uvtility of all individuals
in the region. Boadway and Flatters (1982), Myers {1990) and Mansoorian and
Myers (1993) all adopt this approach. In Burbidge and Myers (1994) individuals
difter and each regional government is assumed to have an exogenous social weltare
function that determines the region’s preferences for redistribution.

Regional majorities are assumed to maximize the utility of a representative
individual from the majority coalition (type t) by choosing the level of public good
and type t's private good consumption. Each majority is constrained. however, 10
finance expenditures with a uniform head tax and to balance its budget. The budget

constraint for region 1 is

(111.8) G T,‘(L.A v L

!

The choice of G, and 7, muse also satisfy the regional teasibility condition,

(111.9) v Lt LR G

i | [ !

With head taxes. each in: - . .al contributes equally to the financing of the majority-
determined public expendun:vcs. As a result, the minority can be exploited through
the majority s choice of public good. Under an alternative financing regime, like
proportional ipcome taxation, the majority can shift a larger share of the tax burden to
individuals in the minority, it minority income exceeds majority income. Since the

results regarding myopia are, however, the same under proportional income taxation,
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little is gained by adopting a more sophisticated tax structure.

It is useful to first characterize the optimum and the migration equilibrium
when all individuals are immobile. This is done in section 1I1.2. Following this.
public goods provision is reexamined in section I11.3 for the case when type A

individuals are perfectly mobile.

I11.2 Regional Public Goods Provision With Immobile Individuals

The anaiysis begins by deriving the optimal rule for public goods provision
with uniform taxation when individuals are immobile. Following this, the rule for
public goods provision is determined for the case where regional fiscal decisions are
determined by majority voting. The socially optimum level of public goods provision
is then compared to provision under majority voting. When individuals are immobile,
there is no need to distinguish between myopic and non-myopic behaviour. In other

words. the regional maj.rity fiscal decisions are invariant to myopia assumptions.

Social Optimum

As a useful benchmark for purposes of comparison, the optimal rule for public
goods provision given uniform head tax financing is derived for the existing
distribution of income. An allocation is socially optimal 1f there is no possible
reallocation of resources that could increase the welfare of one individual without

making someone else worse off. Formally, the social planner chooses x7, x} and G,
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to maximize the following objective function™:
A ' B Fr B~ . Ay A B, R -
L U™ GY o A UpSG) U Gyl uly, L NLY G

The first order conditions to this problem are:

L . .
(111.10) =l kLo
CL\.'
3 B
(L1 e W LAY S
o
(111.12) fc ul oA ul oo
¢

Substituting equations (111.10) and (111.11) into equation (I111.12) yields the modificd

Samuelson condition:

l/A\ L-i (_/B L”
(111.13) O W S AT I S S
-l.,A L A‘L B L/ B IJ»A‘L B L ,'I‘L B

»Labour immobility in this cases fixes output so it is not a choice variable for the
planner.
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where the level of the public good is increased until the weighted sum of the
individual marginal rates of substitution just equals the marginal cost of expansion or

the unit price.

Public Goods Provision With Majority Voting

The individual type that forms the majority in the region chooses the region’s
fiscal package to maximize the utility of a representative individual from the majority.
Formally. a type t majority in region i chooses private goods consumption for a type t

individual and the public good to maximize:

L Uw'.G) + Alx' F/ BRI 3 NN W

taking into account the equations of model described in section I11.1 and the additional
constraint that the regional type A population is fixed. Using the government budget
constraint, x! can be written as a function of G;. Thus, the majority simply chooses

G, to satisty the following first order condition:

!
ax,
oG,

X

(.14 ‘.U(’,. | U’[ ] 0 where t € {A, B} and i- {1, 2}.

The suftficient second order condition is:

U/l U,
l/(’,‘(; 2 i Gy . Rl =) < O i

(111.15)
@ LP @ LPy
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Solving for 9x!/0G, using equations (111.3), (111.6) and the government budget
constraint. given by equation (111.8). and substituting the result into equaton (. 14

yields the following decision rule for the type t majority in region i

,U([; 1
‘-("YI (lel , LI“)

L}

(111.14")

Equation (I11.14") states that the type t majority in region i chooses the  vel of the
public good such that the marginal benetit from an additional unit of the good (vatued
in terms of the numeraire. x!) just equals its marginal cost, or the unit price 10 a type
t individual. The unit price of the public good is simply !/n where n equals the total
population for the region. This price reflects the fiscal externality arising from cost
sharing of a pure public good.

Given the model’s assumptions regarding preferences and assuming that
regional populations are fixed, equation (l11.14") represents a unique choice for the
fiscal package. In figure IIl.1. A° and B° represent the preterred fiscal packages
for a type A and a tvpe B individual in region i when L.% and L" are such that type A
individuals form the majority. Both individuals face a budget constraint with slopc
equal to 1/(1.4+L"Y). but incomes, as measured on the vertical axis, can differ.

As drawn, the marginal product of a representative type A individual is greater than
the marginal product of a type B individual. Assuming a positive income elasticity of
demand for the pu‘blic good, the preferred fiscal package for a type A individual has

more of the public good relative to the package preferred by a type B individual.
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Given that L» > L", the type A majority in region i chooses G}, financed with

a per person tax equal to 7, or G)/(L*+L¥). Unless type A and B individuals have

Figure 1111

|
slope< 7

identical incomes. the preferences of the minority type are not satisfied when the
fiscal package is chosen by majcrity voting. This implies a reduction in utiiity when
compared to the level of utility achieved when this individual’s optimal choice cf
fiscal package is the one chosen for the region.

Both the size of the relative wage differential and the income elasticity of
demand for the public good affect the exient to which the preferred fiscal packages of

the minority and majority type differ. For example, for a given wage differential, the
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larger is the income elasticity of demand for the public good. the farther away is the
majority’s choice of fiscal package trom the preferred choice of individuals in the
minority, and the worse off a minority individual is relative to the situation where a
minority individual obtains their cptimal choice. Figure [11.2 illustrates this point.
Suppose a type A majority exists in region i and the income elasticity of
demand for the public good is positive but less than one. The optimal (and actual)
fiscal package ir region i as determined by type A preferences is denoted as
G(0<n<1)in figure [11.2. Given type A’s preferred fiscal package. a type B
individual consumes at E® and receives utility given by the indifference curve. 1}, If

type B preferences are satisfied exactly, or if type B individuals choose the fiscal

Figure [11.2

G
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package. then this individua! consumes at E{ and receives the higher level of utility
given by I, Suppose the income elasticity of demand for the public good is greater
than one. For a given income differential, the level of public good preferred by type
A individuals, Gi(n> 1), is greater than the level of public good preferred by a type B
individual. The type B individual consumes at E} and receives utility 15. Since the
majority’s choice of fiscal package is further away frem the preferred choice of the
type B individual. the minority individual's utility is lower relative to the case where

the income elasticity is smaller.™

Is Public Goods Provision Under Majority Voting Optimal?

A comparison of equation (III.13) and (Iil.14') demonstrates that regional
public goods provision with majority voting differs from the optimum unless type A
and type B individuals have identical incomes or preferences are quasi-linear.”' In
genceral, the weighting of the individual marginal rates of substitution, or marginal
benefits, in equation (I11.13) implies that the optimal level of public goods provision
lies somewhere in the range between the preferred choices of the two individual

types. In contrast, under a majority voting rule, the level of public goods provision

*It the income elasticity of demand for the public gocd is equal to zero then the
choice of G (snd the tax rate, 7,) is independent of an individual's labour endowment
and no utility loss is suftered irom being a member of the minority coalition. This
would be the cas. if the utility function was quasi-linear.

*'Note that Bergztrom (1979) shows that public goods provision is optimal if the
distribution of tastes are uncorrelated with wealth. In this model. differences in tastes
for the tiscal packages are determined by differences in wealth so it is unlikely that
the Bergstrom optimality result would carry over.
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can be either larger or smaller than the ievel given by the moditied Samuelson rule,
Note that imposing the assumption of uniform taxation, individuals may not pay a
price equal to the their marginal benefit in the optimum or majority voting
equiiibrium.

In figure 1.1 majority voting results in too much public good from the point
of view of a type B individual in the minority. Figure I11.3 shows how the moditied
Samuelson level G:. given by equation (IH1.14"). might differ from a type A

majority’s choice. G*. when the marginal product (and income) of a type A exceeds

Figure 111.3

$
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G

the marginal product (and income) of a type B individual and the income elasticity of

demand for the public good is greater than zero. D" and D" represent the demand
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curves for the public good for a type A and a type B individual respectively. When
type A (type B) individuals form the majority, public good output increases
(decreases) from G to GM(G"). Associated with this non-optimal level of

public goods provision, is a welfare loss equal to area bek for the casz where mobile
individuals form the majority and area abm for the case where the immobile
individuals form the majority.

The above discussion demonstrates that the majority’s choice of public good
aiven uniform head taxes differs from the optimal level of provision as dctermined by
the modified Samuelson condition when no interregional mobility is permitted. In
section 111.3 below. costless mobility for type A individuals is introduced and the
socially optimal level of public goods provision is reexamined and compared to public

goods provision with majority voting.

111.3 Public Goods Provision With Mobile Type A Individuals

In this section. the socially optimal level of public goods provision and
distribution of population when type A labour is perfectly mobile are derived.
Following this. decision rules for public goods provision are derived under
alternative assumptions regarding individual myopia. With migration, the location
decisions of mobile individuals can be influsnced by regional fiscal choices.
Depending on whether regional majorities incorporate these effects into their decision-
making. the conditions for public goods provision with majority voting may be

sensitive to assumptions regarding individual. and regional government. myopia.
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Note that the welfare loss associated with majority voting discussed above is
also present once mobility is introduced. although the magnitude of the distortion
may. however, differ. For example. suppose the marginal benetit schedules depicied
in figure I11.3 describe region i in a world with no migration and assume a type A
majority in region i. Relative to the Samuelson level. the level of the public good is
too high. With the introduction of type A mobility. suppose region i sees an increase
in its type A population. This in-migration reduces the unit price ot the public good
and shitts the marginal benefit curves for both types of individuals in the region as a
result of income changes. Thus. in-migration leads to a change in the optimal fevel
of public good provided in the region and in the size of the weltare loss triangles
shown in figure 111.3. General conclusions about whether the welfare losses
associated with majority voting and type A mobility are greater or less than the case
with no mobility are. however, difficult to make.

The introduction ot mobility also gives rise to other important considerations.
As type A ' lividuals migrate from one region to another. the marginal product, and
therefore the wage. of type A workers in both regions is affected. In addition,
migration affects the total rents generated in each region and the per capita rent share
accruing to each resident. Since land and labour are complements in production. total
rents in a region increase with in-migration. The number of individuals with a claim

on these rents also increases so the net effect on per capita rents is ambiguous, all
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else constant.’ This rent-sharing externality is discussed in Boadway and Flatters
(1982). The "fiscal exterrality" effect of migration discussed in Boadway and Flatters
is also present in this model. The addition of one more individual to a region’s
population lowers the tax that mus: be paid by all existing residents. Since
individuals do not gererally take into account these effects when choosing their region
of residence, it is unlikely that the migration equilibrium is socially optimal.

The migration of type A labour may be sufficient o change the identity of the
majority in cither region. This switching problem can lead to instability in the
migration equilibrium. Ideally, regional majorities would be determined
endogenously within the model. To examine majority switching in a model with local
public goods provision and migration requires, at the very least, a move away from
the static model developed here and lies beyond the scope of this paper. There exists
an abundance of interesting questions and problems related to majority switching and
future research in this direction would be valuable indeed.

Social Optimum

To determine an optimal allocation, the planner chooses x}, x¥, x%, x}. G,, G,

*The net effect on per capita rents from a change in region i's type A population

RI
o ——1
L’.-i 'L‘H Fi,-tALiA R,
aLiA (L,A 'L;B) (L iA ! LiB)z

Since both terms are positive. the overall effect is ambiguous.
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and L to maximize the objective function given below™":

L U'G) MU G) U'C)

‘u 1! vp G) D(.\‘, 1;.—5,_). l
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where the overline indicates that the utilities of type A individuals in region j and of
all type B individuals must equal some specified level. The first order conditions to

this problem are:

(111.16) Lyt Lt o

A
o,

>*This specification does not constrain the planner to an allocation where type A
individuals in the two regions must have equal utility. This is the approach used in
Myers (1990), who argues that finding a Pareto optimal allocation compatible with a
free migration equilibrium introduces private decision-making into the optimality
problem. Boadway (1982) and Burbidge and Myers (1992) derive the optimality
conditions for the case when the planner is constrained to ensure equal utilities for
perfectly mobile individuals. With direct taxation, both models show these conditions
to be identical to the optimality conditions when the planner is not so constrained.
Thus, in this model, the planner’s problem is identical to the planner’s problem in
Burbidge and Myers (1992) except for some differences which have little impact on
the planner’s problem. As a result, the optimality conditions given in equations
(111.16) to (111.22) are identical whether or not free migration of type A individuals in
permitted in the social optimum.
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Using equations (111.16). (111.18) and (111.20), a modified Samuelson condition for

public goods provision in region i is obtained:

Uty L Uk LB
UITTRE) N A s ) 11 for i-{1.2)
,’l/\‘ Ll‘ .Li iU\' L:{ ‘Li Llf 4Li

Note that this condition is identical to the optimal condition for public goods provision
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when all labour is immobile. Rearranging equation (111.22). the following condition

for the optimal allocation of mobile labour is found:

(11.23) (F"' .\_’A) (F.-I _\./.4)

which requires that type A labour be allocated so that the net marginal social benefit
of an additional worker is equated across regions. The net marginal social benetit
represents the contribution of an additional worker to regional output minus what this
individual takes out of the economy as private consumption. This condition is
identical tc the optimal condition for the allocation of mobile labour derived in
Boadway and Flatters (1982) and Myers (1990). Substitution of equations (111.6) and
(I11.8) into equaiidn (111.24) shows that to achieve an optimal regional distribution of
mobile labour, taxes net of rent shares. or net taxes, collected from a typce A

individual must be the same in both regions.*

Public Goods Provision, Majority Voting, and Myopic Behaviour

The analysis presented in section II1.2 holds the two regional popuiations fixed
and demonstrates the inefficiency in public goods provision given majority rule and
uniform taxation. Here. public goods provision and the distribution of population in

the migration equilibrium can be compared to the socially optimal level of public

*Further discussion of the optimal allocation of iabour in comparison to the
allocation of mobile labour in the migration equilibrium in presented in chapter IV.
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goods provision and the regional allocation of labour derived above. In addition, tiis
section focuses on whether myopia matters for public goods provision @ J the
migration equilibrium when regional fiscal decisions are made according to majority
voting, public expenditures are financed with a uniform head tax, and type A
individuals are perfectly mobile.

Myopia with respect to the fiscal effects of migration implies that individuals,
and regional majorities, act as if a region’s type A population is fixed. Thus. the
maximization problem facing a type t majority in region i is identical to the no
mobility case. The first order condition governing the regional majority’s fiscal

choice is:

PR

(111.14) UL U0 where t € {ABY and i {1, 2},
3G,
where, using equation (111.6) and (111.8), dx\/dG, equals 1/(L?+L%). The sufficient

sccond order condition is*":

Ul U
(11.15) Ul 2—25 i < 0.
(LiA ! LiB) (L T LiB)Z

1

The equilibrium levels of G,, G, and L} are determined by a three equation

system consisting of a first order condition for each myopic regional majority and the

**Since behaviour is myopic, this second order condition need not take into
account the endogeneity of L?.
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equal utilities condition. Assuming a type t majority in region 1 and a type m

majority in region 2, this system can be written as:

{ 1L,\’
(L, L)
n ’L, "
(111.14.2) LU/ =2 - ,
2 -1 B
(L L Ly)
(111.7) Uk \G,) Ul".G,) .

The equilibrium solutions for regional expenditures on public goods cannot be derived
by solving this three equation system explicitly. The Jacobian determinant to this

hH

system must be non-singular to ensure the existence of a unique equilibrium.* For
the remainder of the analysis, a unique and stable equilibrium is assumed to exist.

If regional fiscal decisions lead to interregional utility differentials for type A
individuals, migration occurs. In equilibrium, regional fiscal choices, in conjunction
with the allocation of mobile labour, must be consistent with the equal utilities

condition, given by equation (I11.7). In contrast, when individuals are immobile as is

the case in section 1I1.2, there are no interregional interdependencies and equation

*Issues relating to the existence and uniqueness of equilibrium are discussed in
Appendix B.
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(111.7) has no role in the determinatios. of regional public expenditures. Thus, the
level of public good chosen to satisfy equation (111.14) when individuals are immobile
generally differs from the myopic equilibrium level of public good given by equation

(111.14) when type A individuals are mobile.

Public Goods Provision, Majority Voting and Non-Myopic Behaviour

In the next section, regional majority fiscal decision rules are derived under
the assumption that individuals, and regional majorities. are non-myopic. Myopic and
nen-myopic regional decision ruics and migration equilibria are then compared to the
socially optimal provision rule. Non-myopic behaviour implies that individuals, and
regional majorities, are aware that regional fiscal decisions affect each region’s share
of mobile labour. In this model, majorities are assumed to be Nash competitors with
respect to the other region’s choice of public good, a standard assumption in the fiscal
externality literature.”

Assuming type t forms the majority in region i, the noptimization problem is:

maximize L U, G ) A(U(x{'.Gl) U(sz,Gz)) for i-{1,2} and 1€{A, B} ,
G

1

Y'See footnote 14. While this assumption is common in the literature, alternatives
could be explored. In the Canadian context, it is unrealistic to assume that while
regional governments are aware their fiscal choices affect population, they are
unaware of the interdependence between regional fiscal packages (i.e. dG/dG; = 0).
Strategic interdependence in this model represents an interesting possibility for future
consideration.
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subject to the relevant constraints given by equations (I11.1.1), (I11.1.2), ({11.2) 10
(111.6). (I11.8), and (I11.9). The equal utilities condition. equation (111.7). implicitly
defines L? as a function of G, and G,. This implicit function can be substituted into
the above to give an unconstrained maximization problem. The non-myopic first

order condition to this unconstrained problem is:

S ! o A
(H1.25) i('/(’." ,'l—/_\-l _a\_:_ ' L,x, d‘i aL]
oG, L' )| oG,

The first and second terms are the direct marginal utility and the direct marginal cost
respectively of a small change in the level of public good for a type t individual in
region i. From equations (I11.3), (I11.6) and (11.8), we see that 9x/0G, equals -
1/(L?+LY) or, in other words, an increase in the level of tiie public good requires an
increase in the head tax and lowers private good consumption. Thus, the second term
captures the change in utility resulting from the change in the tax, weighted by the
marginal utility of disposable income or the numeraire. In contrast to the myopic
decision rule, equation (I1I.14). the non-myopic rule includes an additional term.
This third term captures the indirect utility effect of fiscally-induced migration. A
change in the public good affects the region’s share of the mobile population, which,
in turn, affects the disposable income of a type t individual in the region by
potentially changing per capita rents, marginal productivity of type A labour and the
head tax.

The perceived migration response, dL}/JG,, is found by totally differentiating
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the equal utilities condition with respect to G, and L} holding all other variables
fixed.** Thus. the perceived migration response for regions’ 1 and 2 are,

respectively:

A
U A ]IJA'
(€}
dL,’ aL," R )
(111.26)
dGl GGI A N A
U U=
oL 1.‘1 aL ]/1
and
U
Ui ===
dL," oL, LA LML
(111.27)
d(;2 GGZ a A N A
l/\ i —-l_ ZU\', ' :
oL, oL,

Assuming a type t and type m majority in regions’ 1 and 2 respectively, each region’s
non-myopic decision rule is found by substituting the perceived migration response.

dL.}/0G,. into equation (I11.25) and is given below as:

*The methodology used herc to find the perceived migration response. dL4/4G;,
is described in Stiglitz (1977) and developed in Boadway (1982) and Myers (1990).
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for region 2.

Equilibrium levels of G,, G, and L/ are determined by the three equation
system consisting of a non-myopic decision rule for each regional majority and the
equal utilities cundition. Using the implicit function theorem, the equilibrium valucs

of the ~nuogenous variables are deiermined by the following system:

G, wvyrL'Llr.r) |

G:‘ Vl(L A, L]”9L2”a T]s Tz) 3

L]fi . [/3‘L A,Ll”, LZB, qu Tl)
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As is the case for the myopic equilibrium. the determinant of the Jacobian to this
system must be nonsingular to ensure the existence of a unique equilibrium. Non-
myopic behavicur results in a substantiaily inore complex system especially when type
B individuals form the majority in at least one region. In this case, the sign of each
element of |J| cannot, in general, be unambiguously determined.” For the remainder

of the analysis, a unique and stable equilibrium is assurned.

Is Public Goods Provision Under Myopic and Non-myopic Majority Voting Optimal?

In general. the condition for optimal public goods provision differs from the
majority voting rule for provis:... .f public goods in the migration equilibrium with
myopic or non-myopic behaviour. A comparison of equations (111.23) with the
myopic rule (I11.14) shows that the rules governing public goods provision differ
unless type A and type B individuals in a region have identical incomes. Only in this
case does equation (111.23) collapse to the myopic rule. Even if incomes and the rules
are identical, the level of public good provided in a migration equilibrium with
myopic majority voting differs. however, from the optimum if the equilibrium
distribution ot mobile labour differs from the socially optimal population distribution.
This issue is discussed further in chapter IV.

A comparison of the socially optimal rule and the non-myopic rule for public
goods provision also shows that, in general, the level of public good provided in a

non-myopic migration equilibrium differs from the socially optimal level. In this

*“See Appendix B for a discussion of this problem.
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case, if all residents in a region have identical incomes, tnen the non-myopic rule.
equation (111.2%), collapses to the myopic rule as does the modified Samuelson rule.
As above, if in the non-myopic equilibrium. the distribution of mobile population is
different from the socially optimal level. then the level of public good provided by

non-myopic majorities differs from the level of public good provided at the optimum.

1I1.4 Migration Equilibrium and Majority Voting

Sections 11.2 and I11.3 demonsirate that. in general, the condition for the
optimal provision of public goods difters from the majority voting decision rule for
public goods provision and . unlikely that the optimal nrovision of public goods
and distribution of population (equation (I11.24)) can be achieved as either a
decentralized migration equilibrium with myopic or non-myopic behaviour. The
optimal population issue is discussed further in Chapter IV. In addition, equations
(111.14) and (II1.25) show that public goods provision is influenced by assumptions
regarding individual, and regional government, myopia. The discussion presenied in
this section examines under what circumstances assumptions regarding myonia matter
for regional fiscal choices.

While explicit solutions for the migration equilibrium when individuals, and
regional majorities, are either myopic or non-myopic cannot be obtained. it is possible

to derive some general characteristics of this equilibrium.
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Proposition 1. (Invariance Proposition)
If the mobile 1vpe forms the majority in both regions, the migration equilibrium is the

same whether individuals are yopic or non-myopic with respect to the migration
effects of their fiscal decisions.

Proposition 1 has an intuitive interpretation. In this case t=A and m=A. Al
the myopic equilibrium. the majority in each region chooses the level of the public
good so as to maximize the utility of a representative type A resident. These choices

must therefore satisty the myopic first order conditions:

U’
(H1.14.1) Ui ——— 0
(L v L)
and
U
(11.14.2) U 2

(L p LIA ‘L:h‘)

In addition. with myopic behaviour and costless mobility for type A individuals. the
utility levels for type A individuals are equalized across regions.

Suppose we now assume that individuals are non-myopic. Regional majorities
are. therefore, aw. i the impact their fiscal decisions have on regional populations.
In this case, there are no incentives to change the level of the public good in either
region from its myopic level, since each type A individual has his/her preferred fiscal

package. To see this. we examine the perceived migration response for region i
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The numerator of dL*/9G, is identical to the myopic first order condition and equals
zero when evaluated using the myopic equilibrium solutions for G,, G,. and 1.7, Since
public goods provision by a myopic regional majority exactly satisties the preterences
of the mobile residents, the non-myopic type A majority perceives that it cannot
influence the region’s mobile population by adjusting the level of public good. When
the perceived migration response equals zero, the non-myopic and myopic decision
rules are identical. This is a straightforward application of the envelope theorem.

In this model. the type B minority has no power to indirectly atfect the
majority decision through migration or by any other means. The case where the
minority can make transfers to the majority in an attempt to influence the provision of
public good in the region is considered in chapter IV. Note that since type A
individuals are identical. region i’s choice, G,, not only maximizes the utility of a type
A individual in the region but. given the equal utilities condition for type A
individuals. this choice also maximizes the utility of type A individuals in region j.
This is an example of the complete incentive equivalence result like that discussed in

Myers (1990).
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Proposition 1 demonstrates that when type A majorities exist in both regions,
the myopic and non-myopic decision rules used to determine public goods provision
are identical. The assumption regarding individual myopia with respect to migration
externalities makes no difference in the determination of the region’s fiscal package.
Thus, the regional levels of the public good and the distribution of type A labour in
equilibrium are the same whether individuals are myopic or non-myopic. The
assumption that the marginal product of one labour type is unaffected by changes in
another labour input (i.e. there are no interactive effects in production between the
type labour types) does not affect this result. This result is shown in appendix A.
The assumptions that the minority population in each region is completely immobile
and that the distribution of individual mobility costs corresponds ex«. y with the
distribution of individuals by type are, however, critical to this result. Once either
assumption is relaxed. myopia affects public goods provision and the equilibrium even
when the perfectly mobile labour type forms the majority in both regions.

To see this consider the following examples. Suppose all individuals are
identical and perfectly mobile. In this case. assumptions regarding myopia do not
aftect public goods provision or the migration equilibrium. Under these assumptions,
the model reduces to the simple model presented in Boadway and Flatters (1982).
Alternatively, if all individuals are of the same labour type but only a fraction of
these individuals are mobile, myopia assumptions again play no role in public goods
provision. In this case. there are two population groups within each region and one

equal utilities condition for mobile individuals. Since the marginal product of all
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residents is the same and all residents face the same head tax. mobile and immobile
individuals in the region have identical incomes. Regardless of whether individuals in
the majority are mobile, the preferences of the minority are satisfied by the majority’s
choice of fiscal package. Therefore, each regional majority’s perceived migration
response equals zero at the myopic equilibrium, and public goods provision in
equilibrium is invariant to alternative myopia assumptions.

Now consider the case where two labour types, type A and B. are introduced.
and in contrast to the assumntion adopted in this mode!, both labour types are mobile.
Perfect mobility for both labour types increases the model’s complexity significantly.
Again, each region contains two population groups and now two equal utilities

conditions must be satisfied in the migration equilibrium.*

While no formal proof is
offered here, it is not difficult to see that, under these conditions, myopic and non-
myopic equilibria may differ even if the same mobile type forms the majority in both
regions. As an example, consider the case where type A individuals form the
majority in both regions. In this situation, the decisions of a myopic majority of
mobile type A individuals, for example, may lead to migration of any mobilc types,
including those in the minority. M yopic behaviour prevents these migration
externalities from being incorporated into fiscal decision-making.

Recall that the invariance proposition is derived from the fact that, when the

minority is completely immobile and the preferences of mobile individuals in both

“A variant on this would be to assume only a fraction of each labour type is
mobile. The conclusions are, however, similar to the case where both labour types are
completely mobile.
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regions are satisfied, the type A majority’s perceived migration response equals zero
in both regions. Hence, there are no incentives to move. Once individuals other than
those in the majority are free to move, it is unlikely that thc majorities’ perceived
migration responses equal zero. In very simple terms, if type A and B labour have
different demands for the public good, then the myopic type A choice is suboptimal
from the perspective of mobile. type B individuals in the region. With non-myopic
behaviour, type A majorities believe they can influence their region’s population of
type B labour. Non-myopic fiscal choices are, therefore, likely to differ from myopic
choices.

As proposition 2 below states, assumptions regarding individual myopia matter

when immobile individuals form the majority in at least one region.

Proposition 2.
If the immobile rype forms the majority in at least one region, the migration

equilibrium is dependent on whether individuals are myopic or non-mvopic with
respect to the migration effects of their fiscal decisions.

To see this requires a closer examination of the decision rule for a non-myopic
type B majority. Substituting -1/(L}+L¥) for dx¥/0G, into equaiion (I111.25) yields the
non-myopic decision rule for a type B majority in region 1 which equals zero in the

non-myopic equilibrium:

(111.30) R 1 QR S S
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The first bracketed term represents the direct effect ot a change in the level of the
public good on the utility of a type B individual in the region and the second
bracketed term captures the indirect utility effect of tiscally-induced migration. The
above expression can be evaluated at the myopic equilibrium levels of G,. G, and L.}
to examine whether a non-myopic majority has an incentive to change the level of
public good from its myopic level. If the non-myopic first order condition is. for
example. greater than zero at the myopic equilibrium, then the type B majority in
region 1 has an incentive to increase the level of the public good above its myopic
level.

At the myopic equilibrium, the first bracketed term equals zero. This is
simply the first order condition to the myopic type B majority’s maximization
problem. As long as the indirect term is non-zero, non-myopic behaviour implies a
different decision-making rule and level of public good.*' If both regions have type B
majorities then the optimal level of public good in each region differs from the
optimal myopic level and, in general, the myopic and non-myopic equilibria differ.
When a type B majority exists in only one region, the non-myopic equilibrium also

differs from the myopic equilibrium since the non-myopic type B majority’s optimal

“Since ,U? is always positive, the indirect utility term equals zero only if either
the perceived migration response or dx¥/dL4 or bcth equal zero. The perceived
migration response is zero if and only if type A and type B individuals in the region
have identical incomes. 9x®/8L4 represents the effect of a change in L} on per capita
regional rents plus the indirect effect of a migration-induced change in the head tax
required to finance public expenditures. Since the effect on per capita rents is
ambiguous while the latter effect is unambiguously positive, dx}/dL4 is zero if and
only if these two effects are equal in magnitude and opposite in sign.
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choice of public goods provision affects the other region’s share of the mobile
population and, consequently, affects the type A majority’s fiscal choice. Thus,
myopia matters if the immobile type forms the majority in at least one region.

Consider an example where a type B majority exists in region 1 only.
Suppose that in the myopic equilibrium, type A individuals in region 1 have higher
incomes than type B individuals residing in the region. Figure 111.4 illustrates this
case. D and D" represent a type A’s and a type B’s myopic equilibrium marginal
benefit curves for the public good in region 1. D* lies above D® since type As are
assumed to have higher incomes than type Bs. G% represents the immobile majority’s
optimal choice of the public good in the myopic equilibrium. Thus, G} satisfies
equation (I11.14) when t=B.

Now suppose individuals, and regional majorities, are non-myopic. Consider
the perceived migration response for region 1’s type B majority, evaluated at the

myopic equilibrium:
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If stability of the migration equilibrium is imposed, the denominator of dL4/9G, is
negative. Since the income differential, z} - z}, is positive, the numerator is positive,
indicating that type A individuals prefer a level of the public good higher than G3}.

Therefore. dL{/3G, is positive and region 1’s type B majority perceives that by
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Figure 111.4
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|

changing public goods provision, it can influence the size of the region’s type A
population. Whether the regional majority increases or decreases public goods
provision, in turn, depends on how the utility of a representative type B individual is
affected by changes in the region’s mobile population.

Inwitively, a marginal increase in the level of public good brings provision
closer to type A’s preferred level. If the term, dx}/dL", in equation (111.30) is
positive, then the indirect utility effect from one unit of fiscally-induced migration,
(,U® ax®/aL%), is also positive. Given that the perceived migration response is
positive, the indirect utility effect from fiscally-induced migration is positive and the

type B majority in region 1 has an incentive to increase the level of G. This small
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change in G, disrupts the migration equilibrium since the fiscal package in region 1 is
now closer to the package preferred by region 1's type A residents and increases the
utility of type A individuals. Fiscally-induced migration of type A labour to region 1
generates additional changes in the marginal product of type A labour, in per capita
rents and in the head tax for both regions. Migration occurs until the equal utilities
condition is restored. The type A majority in region 2 chooses its level of public
good to satisfy the non-myopic decision rule given by equation (111.25). which is
identical to its myopic rule. Thus, if the distribution of mobile labour differs in the
myopic and non-myopic equilibria, the non-myopic type A majority’s choice of the
public good ditfers from its myopic level.

Proposition 2 demonstrates that the non-myopic decision rules tor public goods
provision, in general, differ from the rules governing myopic choices as do the
myopic and non-myopic equilibria. Since the total mobile population of type A
individuals is fixed. non-myopic behaviour does not imply increased utility for all
type B individuals. Consider the case where a type B majority exists in both regions.
It both majorities attempt to increase their utility levels by incicasing (decreasing)

their shares of the mobile population, in equilibrium, only one region can succeed.*

If regions are identical in every respect (i.e. same endowments of type B labour
and land, same production parameters, etc.), then the myopic equilibrium is
characterized by each region having exactly one half of the mobile population. With
the introduction of non-myopic behaviour, each iype B majority has an incentive to
change the public good by the exact same amount. As a result of symmetry, neither
region succeeds in changing its share of the mobile population but public goods
provision in both regions is now closer to the preferred levels of the type A residents
in each regions. This increases (decreases) the utility of individuals in the minority
(majority) relative to the myopic equilibrium.
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While both regions believe that utility can be increased by acting non-myopically, in
the migration equilibrium, one region’s type B majority is worse oft. The
coinpetition for more mobile population by non-myopic majorities should. however,
unambiguously increase the welfare of all type A individuals in both regions, at least
for small changes.

Since a non-myopic type B majority changes the level of the public good in the
region closer to the level preferred by type A individuals, this has a positive first
order effect on type A utility. However, as a result of the competition for type A
labour, the equilibrium distribution of mobile labour changes which gives risc to
secondary utility effects for th2 mobile individuals. These secondary effects may be
positive o: negative making it difficult to determine the overall effect on type A
individuals of non-myopic behaviour. The equal utilities condition guarantees,
however. that if type A utility increases in any one region, all type A individuals are
better off in the non-myopic equilibrium.

Consider the foilowing example. If type B majorities prefer smaller mobile
populations, then the level of public good provided in the region is moved turther
away from the level preferred by type A residents. This has a riegative first order
impact on type A utility. Again. there are the secondary utility eftects, through
changes in per capita rents, the marginal product of mobile labour, etc. that arise as a
result of the new equilibrium distribution of mobile labour which can be positir
negative. Thus, the overall effect of non-myopic behaviour on type A utility is

indeterminate.
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III.5 A Numerical Example

Comparisons of utility levels and the levels of the endogenous variables under
the alternative myopia assumptions are difficult to make given the general nature of
the model and are dependent on the relative strengths of the regional incentives to
encourage or discourage migration using fiscal tools. In general, whether the nor-
myopic choices of public goods provision in both regions are higher or lower relative
to the myopic levels depends on the parameters of the model. To illustrate the effects
of myopia on the provision of public goods and the migration equilibrium, the model
is computed numerically for the case where the immobile type forms the majority in
both regions. This example also allows for an examination of welfare levels in the
myopic and non-myopic equilibria.

Two numerical exarnples are presented to illustrate tha:t non-myopic behaviour
can lead to higher or lower levels of public goods provision relative to the myopic
equilibrium and that non-myopic behaviour need not make everyone better off.

Regional production is assumed to be Cobb-Douglas in nature and is written as:

(1.31) Yo ST Ly (@ T ALY

1

where 0 < o < 1,0 < B8 < 1, and §, is a technology parameter. Each region’s
endowment of land .. exogenously allocated between the two labour types. A Cobb-

Douglas utility function of the form:

(111.32) vl Gy @ ynG )yt e
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is chosen to represent individual preferences. Using these specifications for
production and utility, explicit forms of the myopic and non-myopic decision rules
can be derived.

.he parameter values, presented in table Iil.1, show that production
parameters «. 8, S, and S, and utility parameter, p, are the same in both regions.
Regional endowments of land are assumed to differ with region 1 having the larger

endowment. The more interesting case to consider numerically is when the immobile

Table 111.1: Parameter Values

T, 1000 8, =S, 50

Ts 500 a 0.5
T, 800 A 0.75
T4 400 o 0.75

labour type forms the majority in both regions. This allows for an examination of
how type B utility levels are affected when both regions compete tor a greater share
of mobile labour. The population parameters for the model are chosen such that type
B individuals form the majority in both regions anau that these majorities are cqual in
size. Thus, the results are driven by differences in regional land endowments,
majority voting and the alternative myopia assumptions.

Table lll.2_presems the computed equilibria for two numerical examples. For
case I, the assumption of non-myopic behaviour results in a larger (smalier) type A

population in region 2 (1), increased utility for all type A individuals and for type B
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individuals in region 2, and lower utility for type B individuals in region 1, relative to
the myopic equilibrium. Public goods provision is greater in both regions in the non-
myopic equilibrium. In contrast, case Il shows that public goods provision is lower
in both regions when individuals are non-myopic. Region 1 (2) has a larger share of
the mobile population and all type A individuals have higher utility in the non-myopic
equilibrium as do type B individuals in region 1. Type B individuals in region 2,
however, arc worse off given non-myopic behaviour.*

Table I11.2: Myopic and Non-myopic Equilibrium Solutions
When Type B Majorities Exist in Both Regions

Case 1 Case 11

Variable, (n ) 3) CY)
Myaopic Non-Myepic Myopic Non-Myopic
LY and LY 2.500 2.500 750 750
Ly 464.91 464.79 471.72 478.50
L 335.09 335.21 322.28 321.64
G, 26,826.20 26.861.84 15.572.72 15,283.48
G. 24.039.26 24,204.06 12,837.66 12,670.17
U(x},G ) =U(xGs) 155.74649 155.76039 142.27951 142.40930
Ux4.G)) 152.19191 152,18997 171;15181 171.15649
U(x4,G.) 141.03824 141.03930 156.10911 156.14549

* LA 1w set equal to 800 1 both examples.

These results highlight two 1mportant results of the model. Myopia
assumptions matter for regional levels of public goods, welfare and the regional
distribution of mobile labour, illustrating propositior 2. In addition, non-myopic

behaviour can lead to higher or lower levels of public goods provision relative to their

“The stability condition is satisfied in both the myopic and non-myopic equilibria.
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myopic levels. What determines whether or not the type B majority in a particular
region is better or worse otf in the non-myopic equilibrium? Recall at the myopic
equilibrium if we assume regional majorities are non-myopic and Nash competitors,
each type B majority perceives it can influence its mobile population. For the
parameters in table III.1, non-myopic type B majorities always prefer more type A
residents than exists at the myopic equilibrium. Thus. the question becomes how to
attract more mobile individuals into the region when the only fiscal instrument
available is the level of the public good.

The ability of type B majorities to influence the migration of mobile
individuals into their region depends on the extent to which mobile individuals arce
dissatisfied with the myopic majority’s fiscal package. The income differential
between type A and B individuals in the region at the myopic equilibrium provides a
measure of this dissatisfaction. Both the size and the sign of the income differential
influences the perceived migration eftect. Whether or not a region attempts to lure
more mobile individuals into the region by changing the level of the public good is
determined by the sign of the income differential. The size of the difterential
determines the extent to which the level of public good changes from the myopic to
the non-myopic equilibrium. All other things equal, the region with the greatest
income differential changes its fiscal package the most and is, therefore. more likely
to increase its share of the mobile population in the non-myopic equilibrium.

B

For example, if the income differential, (z? - z¥), is positive in both regions,

as in case I, all type A residents prefer a fiscal package that offers more of the public
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good than exists in the myopic equilibrium. Both regional type B majorities have an
incentive to increase the level of the public good over the myopic leve: to bring
provision closer to the level preferred by the type A minority. In case I, this income
differential is greater in region 2 and, as a result, region 2 is more likely to be
successful at increasing its type A population in the non-myopic equilibrium. The
results in table 111.2 demonstrate this, showing an increase in region 2's type A
population over its myopic level. Although both regional majorities perceive that the
region’s mobile population can be increased over the myopic level. only one region is
successful. Since regions prefer a larger type A population, this implies region 2’s
type B majority are better oft in the non-myopic equilibrium.

In case II. region | has the larger income differential and successfully
increases its mobile population in the non-myopic equilibrium. Since z¢ - z" is
negative for both regions, boih type B majorities have incentives to provide a lower
level of Hublic good in the non-myopic equilibrium to bring public goods provision
closer to the level preferred by tvpe A residents. The type B majority that increases
its mobile population in the non-myopic equilibrium also has higher utility in the non-
myopic equilibrium while the unsuccessful majority has lower utility relative to the
myopic equilibrium. This result is illustrated in table ![1.2. Note that in both
numerical examples considered. all type A individuals are better off if regional

majorities act non-myopically.



I11.6 Conclusions

This chapter develops a regional model to show how assumptions regarding
individual. and regional government. myopia can influence the provision of regional
public goods and migration when fiscal decisions are made according to majority
voting. The model shows that public goods provision with majority voting is
suboptimal since the majority voting rule differs from the modified Samuelson rule
derived from the social planner’s problem. When individuals are heterogencous and
public goods are financed by uniform head taxes, majority voting decisions are
invariant to myopia assumptions only when perfectly mobile individuals form the
majority in both regions and regional minorities are immobile.

While the invariance proposition applies in limited circumstances only. the
mode] shows that behaviourial assumnptions influence regional majoritics’ fiscal
choices and the migration equilibrium. In particular, proposition | depends critically
on the assumption that one of the two labour types considered 1s completely immobile
and is unlikely to hold once the assumption of immobile type B individuals is relaxed
to allow for impertect or costly mobility.

Intraregional income differentials between individuals in the minority and
majority determines the sign and the strength of the perceived migration response in
both regions. Generally. the non-myopic type B majority in the region with the
greatest income disparity has the greatest opportunity to change the level of public
good from the myopic to non-myopic equilibrium and this, combined with the larger

income differential, increases the likelihood that it is more successful at increasing its
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members’ utility from the myopic level. This result also depends on the extent of
labour mobility.

Earlier models have demonstrated the importance of the myopia assumption
when regional authorities choose the level of the public good to maximize the utility
of a representative resident and all individuals are identical. For example, Boadway
(1982) shows that individual myopia can affect the efficiency in the provision of local
public goods. In a model where regional transfers are excluded and property taxation
is used to finai~e the public good, myopic regional authorities have incentives to
over-provide the public good relative to the Samuelson level. Contrary to the model
presented here, Boadway (1982) shows that. if the public good is financed by direct
taxation, myopia leave the provision rule unchanged and the level of provision at the
Samuelson level. Myers (1990) demonstrates that regional authorities make voluntary
interregional transfers sufficient to restore the optimal allocation of labour when these
authorities are non-myopic. with respect to the impact of their fiscal decisions on
migration. Non-myopic behaviour in Myers' model also ensures that public goods
provision is optimal. In contrast. in this model, majority voting leads to a suboptimal
level of public goods provision relative to the social optimum.

Following Myers (1990), Mansoorian and Myers (1993) and Burbidge and
Myers (1994), this model could be extended to include interregional transfers as
additional regional fiscal instruments. With this extension, the model could examine
under what circumstances voluntary transfers are made by non-myopic regional

majorities and whether, by changing the set of available fiscal instruments, the need
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for centrally-coerced transfers to achieve a social ontimum is eliminated. These
issues are pursued in chapter 1V. It would also be useful to explain, from a public
choice perspective, the existence of a federal or central authority in a regional model
of this nature and to determine the effects of alternative tederal government objectives
on the migration equ.ilibrium. This idea is developed further in chapter V. A richer
regional tax structure might also be a fruitful avenue to explore in the context of
interregional migration and majority voting. The model could also be extended w0
include explicit redistribution within regions as is done in Burbidge and Myers
(1994). The impact on redistribution of majority voting when incomes are
endogenous could then be examined and compared to Burbidge and Myers (1994) as
well as to the recent work of Epple and Romer (1991) on majority voting and

redistribution when incomes are exogenous.
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Chapter 1V. Majority Voting and Transfers

The model developed in chapter 11 examines public goods provision when
regional government decisions are determined by majority voting and financed using
the revenues from a uniform head tax. The discussion focuses on the incentives of
regional majorities to provide local public goods under alternative assumptions
regarding individual and regional government myopia. Two propositions are derived
in chapter IIf. The first proposition shows that the migration equilibrium is invariant
to the alternative myopia assumptions when perfectly mobile individuals form the
majority in both regions. Proposition 2 demonstrates that public goods provision and
the migration equilibrium are, however, dependent on whether majorities are myopic
when an immobile majority exists in at least one region. The model also
demonstrates that a migration equilibrium, with either myopic or non-myopic majority
voting, generally fails to achieve the optimal level of public goods provision or the
optimal distribution of population.

These propositions are derived from the fact that, under certain conditions,
non-myopic majorities can influence the region’s mobile population through its choice
of public goods provision. Thus, a non-myopic majority can potentially affect the
location decisions of mobile individuals who are dissatisfied with the region’s fiscal
package. A majority comprised of myopic type A individuals chooses the fiscal
package to maximize the utility of a type A resident and, since type A individuals
have equal utility in equilibrium, this choice also maximizes the utility of all type A

individuals in the economy. The minority ir his case is immobile. While individuals
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in the majority are mobile, they have no incentives to move given the myopic tiscal
choices of the type A majority satisties their preferences. As a result, a non-myopic
type A majority need not exercise any control over immigration into the region. In
contrast, a majority comprised of myopic immobile individuals has some control over
immigration into the region through its choice of public goods since the mobile
minority is, in general, dissatisfied with the myopic majority’s fiscal choice.

In chapter 111, it is assumed tha: the minority has no means of directly
influencing the majority’s choice of public goods provision. In other words, minority
side payments or bribes to the majority are not permitted. In addition. the provision
of a pure local public good and a uniform head tax are the only fiscal instruments
available to regional majorities. With diverse preferences for the fiscal package and
majority voting, there may be incentives for regional minorities (0 make intraregional
transfers to the majority, an issue that has not been exnlored in the fiscal externality
context. Section IV.1 of this chapter demonstrates that, in the absence of free riding
and labour mobility, a minority has an incentive to voluntarily transter income to
individuals in the majority only if the minority’s income exceeds the income of
individuals in the majority. Once labour mobility is introduced, this condition on
relative incemes is no longer necessary or sufficient to ensure positive intraregional
transfers exist in equilibrium if individuals are non-myopic with respect to the
migration effects of their fiscal decisions.

When regional majorities are non-myopic and aware of the migration effects of

their fiscal choices, regional majorities may desire a fiscal instrument that allows
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greater control over the region’s population or immigration. The model developed in
chapter Il is extended here to consider incentives tc make voluntary transfers across
regions when fiscal decisions are determined by majority voting and whether these
incentives are sufficient to restore optimality in public goods provision or in the
distribution of population across regions.

Transfers across regions represent another policy instrument that regional
majorities may use to achieve their fiscal objectives since transfers permit the
government to exercise some control over immigration into the region. Incentives for
interregional transfers when regiona! fiscal decisions are determined by majority
voting have not been examined in the fiscal externality literature, although thesc
incentives are examined using the fiscal externality framework in Myers (19%0).
Hercowitz and Pines (1991) and others. With the exception of Burbidge and Myers
(1994). fiscal externality models that examine regional government’s incentives to
make transters. generally assume that all individuals are identical with respect to their
demands tor the local fiscal package. Hence, no collective choice mechanism is
required in a region to reconcile diverse preferences. In Burbidge and Myers (1994).
although preterences for the fiscal package are diverse, regional fiscal decisions are
determined by a generalized social welfare function rather than an explicit choice
mechanism like majority voting.

Myers (1990). for example. adopts the basic framework of Boadway and
Flatters (1982) to examine regional incentives to make interregional transfers in a

world ot costless mobility, individual homogeneity and non-myopic regional
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governments. In the absence of such transfers, Myers’ model is similar to the
Boadway and Flatters model where public goods are chosen according to the
Samuelson condition but the migration equilibrium fails to achieve an optimal
distribution of population.* Hence, centrally-coerced transfers are required to restore
optimality. With the introduction of voluntary transfers, non-myopic regional
governments now have a greater ability to control immigration and determine the
region’s population. Myers shows that the migration equilibrium is necessarily
characterized by a net voluntary interregional transfer between regions and this
transfer ensures that the social optimum is attained. Under these conditions, no
centrally-coerced transfers are required.

Recent contributions to this literature extend Myers™ analysis to examine the
effects of relaxing some of the stronger assumptions of the model, in particular the
assumptions of individual homogeneity and costless mobility, on regions’ incentives to
make transfers. Individual heterogeneity is introduced into a standard fiscal
externality model with local public goods in Mansoorian and Myers (1993) by
assuming individuals have different levels of attachment to a particular region.
Residents’ demands for the fiscal package are, however, uniform. In this context,
voluntary transfers, which regions use to purchase a preferred population, need not
exist in equilibrium. Individual heterogeneity, in the form of individual differences in

preferences and productivity. is also explored in Burbidge and Myers (1994).

“The only difference between the two models is the structure of land ownership.
Boadway and Flatter’s inefficiency result is also present if Myers’ land ownership
assumption is adopted.
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Regional governmentis have exogenously determined preferences for redistribution
among the region’s residents, described by a general social welfare function. When
regional preferences for redistribution differ, voluntary interregional transfers may or
may not occur in equilibrium and, voluntary transfers, if made, do not ensure an
optimal allocation of labour across regions. Finally, the effects of costly mobility on
the incentives for interregional transfers are examined in Hercowitz and Pines (1991)
where labour productivity is stochastic and region-dependent, and all individuals are
ex-ante identical and face the same mobility costs. There are no public goods in this
mode! but rather the fiscal externality arises as a result of regional differences in rents
and rent-sharing. Under these assumptions, a voluntary interregional transfer occurs
in equilibrium but does not ensure optimality in the allocation of labour unless
mobility costs are zero.

The general conclusion to emerge from these developments is that non-myopic
rcgional authorities, aware of the effects of their fiscal decisions on the region’s
7 bile population, may or may not make voluntary interregional transfers in the
equilibrium in order to purchase a preferred population and exploit gains from
trading. In general, these voluntary transfers permit regions to exert some control
over immigration and the region’s population but guarantees a social optimum only
under limited circumstances. The analysis presented in section IV.2 and 1V.3 of this
chapter shows a similar finding for this model. Only in Myers (1990) where there is
complete incentive equivalence and in Mansoorian and Myers (1993) does the

introduction of voluntary transfers ensure that the migration equilibrium is efficient.
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With the exception of Burbidge and Myers (1994), voluntary transfers in these models
increase the utility of individuals in the region making the transter as well as the
utility of individuals in the transfer-receiving region. This contrasts with the results
presented in section 1V.3 which chows that, although transfers may exist in
equilibrium, transfers need not improve the utility of all individuals relative 1o the no
transfer equilibrium.

Note that these recent developments focus primarily on the incentives tor
interregional transfers. In most of these models, behaviour is non-myopic but
individuals are not heterogeneous with respect to their demands for a fiscal package
and thus regional governments simply maximize the utility of a representative
individual. As a result, the region’s fiscal choice maximizes the utility of all residents
and there are no incentives for intraregional transfers. Thus, the examination of
intraregional and interregional transters given diverse fiscal preferences and majority
voting represents & significant and valuable departure from the existing literature.

This chapter begins with a discussion of the incentives for intraregional
transfers presented in section IV.1. The remainder of the chapter is devoted to the
issue of voluntary interregional transfers. In section 1V.2, the model in chapter 11l is
extended to include voluntary interregional transfers. Regional decision rules
governing public goods provision and voluntary transfers are derived given majority
voting. uniform taxation and perfect mobility for type A individuals. Several
propositions charaéterizing the migration equilibrium are then derived in section 1V.3.

Section IV.4 relates the results of this model to the results of simiiar fiscal externality
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models and offers conclusions.

IV.1 Incentives For Intraregional Transfers and Majority Voting

The model presented in chapter 111 shows that the fiscal package, as
determined by either a myopic or non-myopic majority, is seldom optimal from the
perspective of individuals in the minority when intraregional preferences are diverse.
Unless all residents in the region have identical incomes, the preferences of those in
the minority are not satisfied by the majority’s fiscal choice. Thus far in the analysis.
regional minorities are unable to influ=nce the majority’s decision except through
mobility decisions. When the number of regions is finite and relatively small, this
mobility does not ensure that all individuals find their preferred fiscal package.
Consequently, regional minorities may desire to make an income transfer to
individuals in the majority to induce the majority to adjust the fiscal package closer to
that preferred by the minority. Using the model in chapter Ill. these incentives are
examined first for the case where there is no labour mobility between regions.
Following this. mobility is introduced into the modei and the incentives for

intraregional transters from the minority to the majority are reexamined.

Intraregional Transfers and Immobile Individuals
Chapter 1Il shows that the majority-determined fiscal package is suboptimal
from the perspective of individuals in the minority when there are intraregional

income difterentials. In this case, it may be worthwhile for the minority to
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veluntarily transter income to the majority in exchange for the majority’s promise to
provide the public good at a level closer to that preferred by individuals in the
minority. Using chapter III's notation, assume that type t individuals form the
majority and type h individuals form the minority in region i. Consider the example
where the level of the public good is too low given the income of an individual in the
minority (i.e. the marginal product of a type h individual is higher than the marginal
product of a type t individual). Figure IV.1 below shows the majority’s choice of G!
as deterrined by the point of tangency between a type t’s budget censtraint, B', and
indifference curve, I'. The preferred choice of a representative type h individual is
given by the point of tangency between B" and 13. Given the majority’s choice of

head tax, 7.

Figure 1V.1
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minority members’ actual consumption bundle is given by E! which corresponds to a

lower level of utility, I". At Ef:

U
LG 7—]"‘ where hE{A. BY and (E{B. A}
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indicating that the level of public good is too low for indiviiuals in the minority.
Assuming that the minority is able to form a coalition, the general problem

faced by the minority in region i is to choose a voluntary intraregional transfer, B. to

maximize**:
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When choosing B, the minority takes as given the majority decision rule for locai

public goods provision for the case with no mobility derived in chapter Ili:

!
(V. 1) v, ———— 0
(Llh‘Li')

“Problems of free riding and enforcement are discussed later in this section.



141
Implicit in this tormulation is the assumption that the majority operates on its demand
curve tor the public good. Each individual in the minority contributes an equal
amount of income. B/L!. to tinance the transter which is shared equaily an:ong

individuals in the majority. The first order condition to the minority’s problem is:
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Substituting 1/(L"+LY) for 9x"/dG, and rearranging equation (1V.2) yields:

(1V.3) v’ EE;L \l _’_(_I_‘h . __-,,,_'E_,‘ﬁ . (?G'

B L' @' Lo

Equation (I'V.3) describes the minority's optimal transter and has a
straightforward economic interpretation. The lefthand side of this equation represents
the marginal benefit of the intraregional transfer or the change in the utility of a
minority type individual trom a transfer-induced change in the level of the public
good. The righthand side represents the marginal cout of ue iransfer 10 an individual
in the minority. The first term. U"/L". captures the direci st of a transfer in terms
of the loss in private good consumption (each individual has a lower disposable
income after paying his or her share of the transfer). There is also a transfer-induced
change in the level of public good provided by the majority which that a change in the

head tax needed to tinance the new level of expenditures. It G, increases as o i+
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of the transfer then 7, must also increase. This lowers the private good consumption
of all individuals in the region. The second term in equation (IV.3) represents this
indirect cost to an individual i.i the minority. The minority coalition has an incentive
to increase its transfer to the majority until the marginal benefit of the transfer just
equals its marginal cost. If, for all positive transfers, the marginal cost of a transfer
cxceeds the marginal benefit, then the intraregional transfer is set to zero.

The transter-induced change in public goods provision, dG,/dB,. is found by
totally difterentiating the majority’s first order condition (equation (1V.2)) and solving

tor dG,/0B,. This gives:

l,(l'\ (Ji \
G, L' LAL" L))
(IV.4) >0
) U! 2 U,
LB: Ll('~(- . ,l'.t\ i 1UG.\'

(Llh‘l‘il): “"h'L'l).
The assumptions on preterences described in chapter Il imply that both the numerator
and denominator are negative. Theretore. dG,/dB, is unambiguously positive. This
result is intuitive since an increase in income increases the demand for any normal
good.

Suppose initially that the regional minority does not make a transfer to the
majority so that we are in a "no-transfer” equilibrium. The minority’s incentives to
make a positive intraregional transfer can be examined by substituting equation (I1V.4)

mto the minority’s first order condition, equation (1V.3). and evaluating the resulting
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expression at the majority's choice ot public geod in the no-transter cquilibrium. it
this expression is positive, the minority has an incentive to make a positive income
transfer to the majority in exchange for an adjustment in the level of public goods

provision.

Proposition 3.

In the absence of free riding and labour mobilitv, a minoritv voluntarily transfers
income to the regional majority to "purchase” a fiscal package closer 1o their
preferred package only if individuals in the minoritv have more income than
individuals in the majority and the marginal benefit of a transfer exceeds its marginal
cost.

A necessary but not sufficient condition for a positive intraregional transter is:

Ul 2> 0.

The lefthand expression measures how the majority’s fiscal choice satisfies the
preferences of an individual in ine minority. This condition is positive only if the
marginal product of the labour type in the minority exceeds the marginal product of
the labour type that forms the regional majority.

To see this consider first the case where this condition is not satistied in either
region so that individuals ir the minority have a lower marginal product (and
therefore income) than individuals in the majority. Does the minority have any

incentive to make a transfer tc the region’s majority coalition? Relative to the
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minority’s preferred choice, the level of the public good is too high. Since the only
instrument available to the minority is an income transfer, the minority chooses a
positive income transier only if the majority coalition agrees to provide a lower level
of the public good. Given a positive income elasiicity of demand for the public good.
an increase in income for individuals in the mgority implies, however, that the
majority’s demand for the public good increases. Without a means of enforcing the
agreement, the majority’s promise to lower the public good in exchange for a side
payment is not credible. Thus. under these circumstances, the minority chooses a
zero transfer.*

It. however, the marginal procuct of a type h individual exceeds the marginal
product of a type t individual. region i's minority chooses a positive intraregional

transter if:

the marginal benefit of the transier exceeds its direct cost. The bracketed term in the
lefthand expression is a measure «f how the majority’s fiscal choice satisfies the
preferences of those in the minority. The term on the righthand side represents the

direct cost per minority member of making an intraregional transfer, measured in

“In an infinitely repeated game. it may be possible to extract a credible promise
from the majority in exchange for a minority side payment depevding on the discount
rate.
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terms of the numeraire.

If minority prefecences are satisfied by the majority’s choice of public goods
then the bracketc ' werm in the lefthand expression equals zero. In this case, the
minority has no incentive to make a transfer. With a positive income di*ferential
between individuals in the minority and . majority, (2} - z)) > 0. this lefthand
expression is positive. The larger is .~ ome differential, the mere positive is this
expression and the more costly it is. in utility terms, to be in the minority. All clse
equal. the larger the income differential the greater is the minority s incentive to make
a transfer to the majority. In effect, the higher income individuals in the minority use
the transfer to relax the uniform taxation constraint imposed on the majority. If a
minority chooses a positive transfer in equilibrium, higher income individuals
voluntarily pay higher taxes than lower income individuals and, in doing so. directly
affect the level of public goods provision in the region. This contrasts with a
proportional income tax system, for example, where higher income individuals also
pay higher taxes but the minority has no power to directly aftect public goods
provision as determined by the regional majority.

Proposition 3 describes a regional minority’s incentives to make transfers to
the majority when there is no free riding problem or labour mobility. However, free
riding and enforcement issues may represent significant barriers to side payments of
this nature, especially if the minority is large in absolute terms and it the minority is

not formally organized.



146
Proposition 4.

Without an enforcement mechanism, the free rider problem precludes a minority side
payment to the regioval majority in equilibrium.

Without a formal organization, the minority group has limited means at its
disposal to enforce participation in the transfer scheme and prevent free riding. If
participation in the minority’s transfer scheme is viewed as a non-cooperative game,
the dominant strategy for a mincrity member is to free ride. If all other members of
the minority contribute their share of the transfer and the free rider does not, both the
equilibrium level of public gonds and the utility of the free rider increase. As the
free rider does not contribute to the transfer, this increase in utility is costless. Since
individuals in the minority are identical, each has an incentive to play the same Nash
strategy. Consequently, a zero intraregional transfer results in equilibrium,
demonstrating proposition 4.

The etfects of labour mobility on regional minorities™ incentives to make

voluntary intraregional transfers are considered below.

Intraregional Transfers and Mobile Type A Individuals

Propositions 3 and 4 are derived under the assumption that all individuals are
immobile. With the introduction of costless mobility for type A individuals, the
incentives tor the regional minority to make an income transfer to -he regional
majority can be reexamined. In this case, it is necessary to specify whether or not

individuals are myopic with respect 1o the migration effects of their fiscal decisions
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since this determines the form of the majority’s decision rule for public goods
provision.
Intraregional Transfers With Mvopic Behaviour

If individuals are myopic. the minority’s problem is similar to that described
above. The minority continues to choose the intraregional transfers to satisty
equation (IV.2), the majority chooses the fiscal package to satisfy equation (1V.1) and
the transfer-induced «: unge in public goods provision is given by equation (IV.4). In
equilibrium, regional levels of public goods provision, intraregional transters and the
interregional allocation of mobile labour are determined by a five equation system
consisting of a myopic majority voting rule for public goods provision and a myopic
minority rule for the intraregional transfer for each region plus the equal utilities
condition for type A individuals. Since regions are now linked via migration,
equilibrium solutions for public goods, and intraregional transfers are likely to differ
from the no migration case. However, since minority and majority behaviour are
described by the same rules, propositions 3 and 4 hold in this casc.
Intraregional Transfers With Non-mvopic Behaviour

If individuals are non-myopic, then the minority chooses i, 1w maximize the
utility of a representative from the minority taking as given the non-myopic majority
rule for nublic goods provision and the equal utilities condition, given as equations

(111.25) and (I11.7) respectively. The first order condition to this problem is:
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This rule ditfers from the myopic rule with the addition of a fourth and fifth term.
Given non-myopic behaviour, in addition to the direct eftect of a transfer on public
goods provision, a non-myopic minority must now consider both the direct and
indirect effects of the transfer on migration. Since the transfer affects the income and
utility of mobile individuals, a intraregional transfer has a direct impact on migration.
measured as dL.}/0B,. The intraregional transfer also affects public goods provision in
the region and therefore indirectly affects the welfare and migration decisions of
mobile individuals. The term, {dL?/0G,)(dG/dB,). captures this indirect effect.
Totally ditferentiating the equal utilities condition, the following migration

response functions can be obtained:
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Assuming the migration equilibriura is stable, the denominator of 31.%/dB, is negative

which implies that an increase in the minority’s transfer to the majority induces

migration of type A labour into the region or L*/aB,. Equilibrium levels of G,. G,.

B,. B, and L} are determined by a five equation system including a non-myopic

majority rule for pu.fic aoc4is provision for each region, given by equation (111.25), a

n~ myopic minority rule for each region’s intraregional transfer, given by equation

(Iv.5), and the equal utilities condition.

The transfe r-induced change in public goods provision is found by totally

differentiating the non-myopic majority’s decision rule for public goods provision and
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solving for dG,/0B,. Since the form of this decision rule depends on the majority’s
identity, we consider first the case where a type A majority exists in region i. In this
case, the perceived migration response, dL.%/3G;, equals zero and equation (1'1.25)
collapses to equation (IV.1), the myopic public goods provision rule. 3G,/6B, is
derived as above and is given by equation (IV.4) for t=A. Thus, the non-my::nic

minority chooses B, to satisfy:
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In contrast to the no mobility case, it is no longer necessary that individuals in the
minority have higher incomes than the mobile individuals in the majority for a
positive intraregional transfer to occur in equilibrium.

Consider the case where migration has a positive effect on income, 9x¥/8L} >
0. The type B minority takes into consideration not only the direct effect of a
intraregional transfer on public goods provision but also the indirect effect on
migration. For example. suppose individuals in the minority have lower income than
individuals in the majority so that the bracketed term in equation (IV.8) is negative.
It is possible for the minority to make a positive transfer to the majority if the income
effect from migration is positive and larger than the direct cost of the transfer and any
negative effect on public goods provision combined. Therefore, proposition 3 does
not apply to the case where individuals are non-myopic and mobile individuals form

the majority.



dG,/0B,. is derived by totally differentiating equaiion (I111.25) for t=B. the resalt of
which is a substantially complicated expression. In this case, the effect of an
intraregional transfer on the majority’s choice of public goud is ambiguous. The
transfer may atfect the income of type B individuals in the majority and public poods
provision but it may also affect the majority’s perceived migration respoise which
itself depends on the extent to which minority individuals are dissatistied with the
majority’s choice of fiscal package. Here. it is possible for the minority to use its
transfer as a means of increasing or decreasing public goods provision in the region
and indirectly influencing the size of the region’s mobile population. Again, it is no
longer necessary for individuals in the mincrity to have higher incomes than
individuals in the majority to ensure a positive intraregional transfer in equilibriuin.
Proposition 3 no longer holds when non-myopic immobile individuals form the
majority and, in general, whether or not an intraregional transfer is made depends on
the parameters of the model.

Proposition 4 states that unless the minority has some e:aforcement mechanism
to ensure participation in the transfer schene, individuals in the minority have
incentives to free ride. If a voluntary intraregional transfer is made, the majority
adjusts public goods provision and all members of the minority benefit from this
adjustment. Since a free rider cannot be excluded from enjoying the benefits

associated with the change in the fiscal package, the voluntary transfer problem is

similar to the problem of free-riding when there is voluntary provision of a public
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good. The above discussion shows that while regional minorities’ incentives to make
intrarcgional transfers may differ once migration is introduced, the minority still lacks
the ability to exclude free riders from consuming the benefits of any transfer that is
made. In other words, once a minority determines its optimal positive transfer,
incentives to free ride are present and are not eliminated by the introduction of
labour mobility into the model. Thus, proposition 4 continues to hold in the case
with type A labour mobility.

In summary, since minorities cannot exclude free riders from consuming the
benefits of voluntary intraregional transfers, free riding represents a serious threat to
the ability of minorities to make welfare-improving transfers. Unless minorities have
an effective enforcement mechanism to ensure participation, free riding results in an
equilibrium with no intraregional transfers. In addition. if mobility is introduced into
the model. it is difficult to determine under what conditions a non-myopic minority
makes a positive intraregional transfer. In the remainder of this thesis, intraregional
transters are not considered. This is not to say that issues of minority lobbv ng and
interest group politics are uninteresting; just that the potential for these activities in
the context of the o region: moder with only two types of individuals presented here

is limited.

IV.2 incentives for Interregional Transfers
Section 1V.1 examines th~ incentive~ for regional minorities to make

intrarc, nal transfers to individuals in : majority in an attempt to influence the
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majority’s choice of fiscal package in the region. In this analysis. regional majorities
are not permitte  : nake interregional transfers. A minority’s incentives to make
transfers are first examined when individuals are immobile and then reconsidered
when type A individuals are mobile across regions. When labour is immobile, a
necessary condition for a positive intraregional transfer is that individuals in the
minority have higher income 'dividuals in the majority and that tree riding and
enforcement probl as do not ¢ . In this case. if the minority chooses a positive
transfer. all individuals in the region are better off. Once some labour mobility is
permitted. the condition that minority income exceeds majority income is no longer
necessary or sutficient for a positive income transfer when individuals are non-
myopic. In this case, it is difficult to derive the general conditions under which a
positive transfer or bribe is made. If, however, individuals are myopic with respect
to the migration effects of their fiscal choices, then the conditions for a positive
intraregional transfer are identical to the no mobility case. In the above analysis, if
the minority is unorganized with no legislative or legal power to ensurc mandatory
participation. free riding may result in a zer . intraregional transfer in cquilibrium.

In this section. the analysis focuses on the incentives or regional majority
governments to make voluntary interregional transfers to non-residents in a fiscal
externality framework. Myers (1990). Burbidge and Myers (1994). and others also
examine regional government incentives :0 make voluntary transfers but not in the
context of diverse intraregional preferences and majority voting. As noted in the

introduction to this chapter, this J::erature does not consider incentives for
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intraregional transfers. Thus, for purposes of comparison with these related models,
the model developed below excludes intraregional transfers by regional minorities and
focuses only on regional majorities’ incentives to transfer income to non-residents.

Consider first the incentives for interregional transfers in a model where all
individuals are immobile. VJsing the model developed in chapter Hi with the
additional condition that all individuals are immobile, it is clear that neither region
has an incentive to voluntarily give income away to non-residents. Since individuals
do not have interregionally interdependent utility functions in this model and there are
no migration links between regions, ar income transfer is simply a type of foreign aid
with no associated benefits. With the introduction of mobility for type A individuals,
regions are linked by migration and there may be incentives for regional majorities,
acting in their own self-interest. to voluntarily transfer income to non-residents.

Here, the model in chapter Il is extended to consider regional governments’
incentives to make interregional transfers when individuals are heterogeneous with
respect to mobility costs and fiscal decisions are determined by majority voting.
Rules for the provision of public goods and voluntar:- transfers are derived. In
section 1V.3. the migration equilibrium is characturize ; for aliernative population
configurations (i.e. characterized according to the identitics of regional majorities).
Section 1V.4 concludes this chapter.

Individuals are assumed to be non-myopic since only in this case are agents
aware that regional policy influences regional population through fiscally-induced

migration. In addition to choosing the level of public goods provision, the regional



155
majority in region i has an additional fiscal instrument and may choose to make a
voluntary transfer to region j. given by TR,. As above. each majority is constrained
to finance these transfers and expenditures on public goods with tax revenues raised
by the uniform head tax. 7. Taus. the budget constraint for the majority in region i

is:

(IV.9) G, TR, TR (L™ L"

! i n

Residents are assumed to share equally in any transters made or received. The model
assumes transfers are made directly to individuals.*

Since individuals, and therefore regional majorities. are non-myopic with
respect to the effects of their fiscal choice on their population, the majority in cach

region takes into consideration the equal utilities condition:

(V. 10) U G) Ul G

Individuals and regional majorities are assumed. however, to take as given the other
region’s fiscal choices. Assuming that type t individuals form the majority in region

1, the majority chooses G, and TR;, to maximize the following objective tunction*":

maximize 4 U@,.G) + MUE.G,) U, G))

*"This assumption is discussed further in section IV.3.

*Implicit in this formulation is the assumption that the choices of G_and TR,
leave the identity of a region’s majority unchanged.
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v

subject to the equations of the model and where G, = 0, TR, = 0, i={1.2}, and
t€ {A.B}. The maximization probiem for a type t majority in region 1 yields the

following Kuhn Tucker conditions:

avin O P oL’ _ 0.G.20and G ¢
: e o T S TSl sV b and Uy iC .
L, (oL [l G, 1
av.12) L & |f Ly’ <0. TR.. =0 and S
12 — U <0. =0 an TRuﬁ"’ \
L’ oL || 6TR,, 0IR,,

and the maximization problem for a type m majority in region 2 yields:

m 2 { ,\I” m ax "” oL IA ol
avam oy ol 22 12 <0, 6,20 and G250
L Ll..l «L:" | oL l,-t oG, 3G,
and
; ,\m &r‘m aLlA 8[]
(v s VLU —= <0.TR,, =0 and TR, —-— 0 .
L 1 LI,'l 'LJR aLl/I GTRII 5] 2

The first two terms in equations (IV.11) and (IV.13) represent. for each
region’s majority. the direct marginal benefit and marginal cost of the public good,

respectively. The third term represents the indirect utility effect from fiscally-induced
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migration with respect to the region’s choice ot public goods provision. The
magnitude of fiscally-induced migration is given by the perceived migration
responses, dL7Y/dG, and dL}/dG,. The first term in both equations {IV.12) and
(IV.14) is the marginal cost of each region’s voluntary trancter. The second term
represents the marginal benefit of the transter or the indirect utility eftect from
fiscally-induced migration with respect to the region’s choice of transter. These
migration responses represent the type A migration that region i’s majority perceives
it can generate by a small change in either its provis:n of the public good or its
voluntary transfer.

Totally differentiating the equa! utilities condition for type A individuals with
respect to G,. G,. TR,. TR,,, and L} holding all other exogenous variables fixed, the

perceived migration responses are*’:

A
UA l('/.\ ‘
A -6 A, B
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A A
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| oG, . c’!\',A 4 O
u’ —— U —=
17 A 27 A
oL, oL,

“Equations (IV.15) to (IV.18) are identical to those derived in Myers (1990)
except for the inclusion of regional type B populations.
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If stability of the migration equilibrium is imposed then the denominator in all
migration response functions is negative. Since U and ,U; are positive, the
perceived migration responses to a change in transfer, dL.3/dTR,, and d1.3/dTR,,, arc
negative and positive respectively. Eacl regional majority perceives that a small
increase in its transfer to the other region decreases the mobile population in their
own region.

Note the signs of both dL}/dTR,, and dL}/0TR,, are independent of the
identity of the regional majority. In other words. if a region volumarily transfers
income to residents in another region, this initially increases the utility or all residents
in the transfer-receiving region. including the utility of mobile residents.  All else
equal, this induces migration from the region making the transter to the transter-
receiving region regardless of the identity of either majority.

Ti 2 perceived migration responses, d1.3/dG, and dL.}/0G,, are, however,
depeadent on regional majorities’ identities. In particular, the sign of 8L.}/4G,

depends on the sign of the expression:



The region’s perceived ability to influence migration of type A individuals depends on
how the majority’s optimal choice of public goods provision satisfies the mobile
labour wype’s preferences. When a type A majority exists in region i, the perceived
migration response equals zero since type A preferences tor the rablic gocd are
exactly satisfied in both regions. However, when type B individvals forra the
majority and type A and B individuals’ incomes differ within a region. the level of the
public good is either too high or too low relative to the level preferred by type A

individuals. As a result:

and consequently, dL.%/dG, is non-zero.
In the following section. the migration equilibriur with interregior.«i transfers

is characterized for alternative population configurations.

IV.3 Migration Zquilibrium and Incentives for Interregional Transfers
The introduction of a regional transfer instrument has different implications for
the migration equilibrium and for the welfare of mobile and immobile labour

depending on the identity of the majority in each region which, in turn, depends on
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the model’s parameters. Assuming that migration leaves the identities of regional
majorities unchanged, majorities’ incentives to make transfers and the migration

equilibrium can, however. be characterized for alternative population configurations.

Mobile Majority in Both Regions
Propositions 5 and 6 are derived for the case where the mobile, type A
individuals form the majority in both regions in the migration equilibrium with or

without transfers.

Proposition 5.
If the mobile type forms the majority in both regions, the migration equilibrium is

necessarily characterized bv a net voluntary interregional transfer as long as regioti.
are not perfectly symmetric.

Suppose the relative populations of type A and B labour are such that type A
majorities are formed in both regions whether or not transfers are made in
equilibrium. The equilibrium solutions to the model’s five endogenous variables, 1.7},
G,. G,, TR, and TR,,, are determined by the five equation sysiem consisting of two
Kuhn Tucker conditions for each region (equations (IV.11) to (IV.14)) and the equal
utilities condition. equation (IV.10). Recall that the perceived migration responses,
dL%/0G, and 0L}/0G,, equal zero when the mobile type forms the majority in both
regions. Thus, a fegional majority may, in this case, influence its population through

voluntary transfers only. With some manipulation of equation (IV.11) we can show
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that U/OTR,, = -dU/dTR,,. Suppose dU/dTR,, and dU/JTR,, are evaluated at the
no-transfer equilibrium. This relationship implies that if one region desires to make a
positive transfer, the other region desires to receive a transfer. Therefore, in any
migration equilibrium where type A majorities exist in both regions and interregional
transfers are possible, one region necessarily makes a positive transfer while the other
region makes a zero transfer.® If regions are perfectly symmetric, the no-transfer
equilibrium is characterized by equal-sized regions with identical fiscal packages.
The preferred mobile population size for each region in this case is exactly one hai”
of the available mobile labour. Since regions obtain their preferred populations in th:
no-transfer equilibrium, allowing voluntary transfers between regions leaves the
equilibrium unaffected and the net interregional transfer in this special case equais
zero.

Myers (1990) also shows that the migration equilibrium is necessarily
characterized by a net voluntary transfer for the case where all individuals are
perfectly mobile and identical.”! Here. a similar result is shown to hold for the case
where regional majorities are perfectly mobile and regional minorities are perfectly
immobile. The existence of the same type majority in both regions can be interpreted
as regional aut orities having the "same"” implicit preferences for redistribution.

Burbidge and Myers (1994) show that the Nash equilibrium is efficient when

**Note that one region actually prefers a negative transfer. However, since this
regional majority can anly transfer income out of the region it chooses to set the
transter at its smallest possible level, zero.

SKrelove (1988) also derives a similar result.
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preferences for redistribution are the same and that voluntary transters are not
necessarily a teature of an efficient equilibrium. As is shown in this model, when
regions are not symmetric, regional preferences are the same and the mobile labour
type forms the majority in both regions. the migration equilibrium is not etficient

although the equilibrium necessarily involves voluntary transfers.

Proposition 6.

When a mobile majority exists in both regions, the voluntarv transfer in the migration
equilibrium does not ensure an optimal allocation of the mobile population.

In the Myers model the voluntary interregional transfer ensures that the
regional distribution of population is efficient (i.e. the marginal net social benefit of
population is equalized across regions).” In contrast, allowing regional majoritics an
instrument to make positive income transfers in the model presented here does not
ensure that the mobile population is optimally distributed. To see this, it is necessary
to derive the net interregional transfer, (TR,,-TR;,), that is made in the Nash
equilibrium. The expressions for ax}/dL}, dx3/dLT, dLY/OTR,, and 91.}/0TR,, are
first substituted into the Kuhn Tucker conditions for TR,, and TR,,. Equating

equations (IV.11) and (1V.13) and rearranging yields:

3’In addition, in Myers’ mode! the transfer equilibrium is characterized by optimal
public goods provision (i.e. public goods are provided at the Samuelson level). The
introduction of individual heterogeneity and majority voting implies that even in the
transfer world the level of public good provision in each region is sub-optimal relative
to the level indicated by the Samuelson condition for the existing distribution of
income.
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Equation (1V.19) ensures that the marginal benefit of an additional migrant to
the type A majority is equated across regions. In region i, the marginal benefit of an

additional migrant to the mobile majority consists of three effects. To isclate these

11, B
bd L,

three eftects, F, in equation (1V.19) is replaced with:

FAA T i
L-A . I_,iﬁ
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!

captures the effect of a change in region i’s type A population on the marginal
product of type A labour in the region. The effect on an additional migrant on per

capita rents 1S given as:

Fi,'{.‘l L i/l R,-

L-A 4 L,-B L'f‘l 4 L[B

1 !

The first term measures the per capita effect of a type A migrant on total rents. Since
the migrant is, however, entitled to an equal share of the region’s rents, a rent
sharing externality equal to R/(L?+L") is imposed on existing residents. Finally, the

term, G/(L}--LY). in equation (IV.19) measures the fiscal or cost sharing externality
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and represaims the migrant’s contribution to total tax revenues in region i.
Equarion (IV.19) is analogous to the net voluntary interregional transfer made

by Nash com;.¢iing regional authorities in Myers (1990) except for the term:
FAY B pat B
2 Lo 1 Ly

In contrast to the assumption of heterogenous individuals made here, Myers assumes
all individuals in the economy are identical and perfectly mobile. Myers’ net
interregional transfer can be viewed then as a special case of equation (1V.19) (i.c.
when L,B L?_” 0 ). In Myers” model, the loss in income for type A individuals
resulting from a decrease in the marginal product of type A labour just equals the
increase in total income from rents. Since these efiects cancel, the marginal benefit
of an additional migrant includes this individual’s contribution to total tax revenues
minus the rent sharing externality. In contrast, with heterogeneity, uniform taxaticn,
and uniform rent sharing. type B individuals share in any increase in rents resulting
trom in-migration. Therefore, the income loss for type A individuals from a
reduction in their marginal product is not completely offset by an increase in income
trom rents.

The transfer required to restore efficiency in the allocation of labour can be
derived in an identical manner to that found in Myers (1990) and earlier in Hartwick
(1980) but taking into account the presence of immobile type B populations in each
region. The optimal distribution of mobile population in this case is given by the first

order condition to the planner’s problem:
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derived as equation (111.23) in chapter IIl. Substituting equations (I111.6) and (11.8)

into equation (1V.20) vields:
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The socially optimal distribution of population ensures that the net social
benefit of an additional migrant is equated across regions and requires that per capita
taxes net of rent shares be equal in bevh regions. The optimal transfer, (TR,-TR,)", is

solved by rearranging the above to o “ain:
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In equation (1V.19), the net transfer equalizes across regions the net marginal benefit
of an additional migrant to the mobile majority while the optimal transfer equalizes
the net marginal social benefit of an additional migrant across regions. Assuming
i=1 and j=2, a comparison of equation (1V.21) with equation (IV.19) shows that the

net voluntary transfer in the migration equilibrium differs {from the transfer required
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for a social optimum unless:

FL?r YL o

These additional terms are found in equation (1V.19) because the type A
majority includes the private effect of fiscally-induced migration on its marginal
product. When determining the optimal transfer, this private effect is not included.
In the case where individuals are identical, as in Myers (1990), and individuals own
an equa! share of the economy’s land. these private etfects also drop out giving the
result that the voluntary trunsfer is identical to the socially optimal transter. In the
model presented here, each type A majority includes the change in their marginal
product resulting from migration, generating a net voluntary transter different tfrom
the optimal transfer.® Thus, the inefficiency result stems from the fact that fiscal
decisions are determined by majority voting and therefore includes only the costs and
benefits of these fiscal decisions to a subset of individuals in the region. The costs
and benefits of majority decisions on individuals in t'ie minority are excluded trom
majority decision-making. As a result, public goods provision and the distribution of
mobile labour in equilibrium with majority voting generally differ from the social

optimum. The introduction of private considerations into regional government

**While the assumption of uniform regional rent sharing influences the magnitude
of the distortion between the equilibrium and optimal transfers, the inefficiency result
is not driven by this assumption. In particular, the inefficiency result is also found
under alternative land ownership structures. It can be shown that the voluntary
transfer made in the migration equilibrium differs from the optimal transfer when typc
A individuals are assumed to own an equal share of the economy’s land or when
immobile residents own all the land within a region’s borders.
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dec'sion-making means that a majority voting, migration equilibrium fails to achieve a
Pareto optimal aliocation, as derived from the social planner’s problem, demonstrating

proposition 6.*

Immobile Majority in Both Regions
Proposition 7 characterizes the migration equilibrium when interregional
transters are possible tor the case where type B individuals form the majority in both

regions.

Proposition 7.
If the immobile tvpe forms the majoritv in both regions, voluntarv transfers mav cr
mav not occur in equilibrium.

Suppose the immobile population in each region is sufficiently large relative to
the regions™ type A populations so that in both the no transfer and transfer equilibria
type B individuals form the majority. The equilibrium solutions to L%, G,. G,, TR,,
and TR,, are determined by the two Kuhn Tucker conditions for each region plus the
equal utilities condition for type A individuals. Note that an immobile majority may
influence its population through both its choice of public goods provision and
volumtary transfer. Like above. the same type majority in both regions is analogous

to regions having the same preferences for implicit redistribution. It is no longer

“By the same reasoning, voluniary transfers made in this model regardless of the
identity of regional majorities generally fails to achieve an optimal population
allocation.
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true, : owever. when immobile individuals form the majority in both regions and
transfers are allowed, that a net voluntary transfer necessarily occurs in equilibrium.
Necessarv Condition for a Positive Net Interregional Transfer

The condition necessary bat not sufticient to ensure that the migration
equilibrium is characterized by a positive net interregional transfer is that dx¥/dl." <0
in at least one region, or that private good consumption for a typc B individual
increases with decreases in the region’s mobile population. The term, dx'/dl.}, is
positive when the cost sharing and total rent effects outweigh the negative rent sharing
effect in both regions. To see this, consider first the case where this necessary
condition is not met in any region so that dx%/dL?>0 for i={1.2}. Regional
incentives to choose a -~ . . : zinsfer are examined starting from the migration
equilibrium where nc v« -, unsfers are permitted. Evaluating the Kuhn Tucker
condition for a type B majority’s choice of transfer in region i when transfers cqual
zero and dx%/dL? >0, the indirect utility effect of fiscally-induced migration is
positive and dU/0TR,; is negative. In this case, regional majorities believe the utility
of ype B residents can be increased by increasing the region’s type A population.
This indicates that the type B majority in each region chooses a zero transier.

Under these conditions. no transfers are made and the transfer and no-transfer
equilibria are identical. Each non-myopic regional majority can still influence ineir
region’s mobile population through its choce of public good. The incentives of non-
myopic regional majorities to use the fiscal package to attract type A labour arc

identical to those described in chapter IIl. As in the case where the mobile type
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forms the majority in both regions. there is nothing in the model that ensures that the
distribution of labour in equilibrium is optimal. This discussion shows under what
circumstances regional majorities choose not to make voluntary transfers in
equilibrium, demonstrating part of proposition 7. Regional majorities may have
incentives to make positive interregional transfers only if the necessary condition.
dx"/al.>, is satisfied for at least one region.
Sufficient Condition for a Positive Net Interregional Transfer

The sufficient condition for region i to make a positive transfer is that the
marginal benefit of the transfer exceeds its marginal cost or dU(x},G)/0TR; >0 when
evaluated at the no-transfer equilibrium. As long as this condition is satisfied in at
least one region, the migration equilibrium is characterized by a positive net voluntary
interregional transter. Consider an exampie. Suppose 0x}/dLt <9 and 9x5/6L3>0.
Under these assumptions, the majority in region 1 prefers a smaller type A population
while region 2°s majority prefers more mobile individuals. Since a voluntar: transfer
of income out of the region encourages outmigration from that region, region 2°s
majority chooses a zero transfer. The type B maijority in region 1 chooses a positive
transfer only if the marginal cost of the transfer is lower than the marginal benefit of
the transfer. when evaluated at the no-transfer equilibrium.

Assuming these conditions are satisfied, the migration equilibrium is
characterized by a positive net interregional transfer, demonstrating the second part o1
proposition 7. With this transfer, the majority in region 1 purchases a smaller mobile

population which it prefers. Region 2 has a larger type A population reiative to the
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no-transfer equilibrium. a situation preferred by the region’s immobile majority.
Only in this particular case. is it possible for all type B individuals to have higher
utility in the transfer equilibrium.

The overall etfect on the utility of type A individuals is ambiguous. Since
region 2’s public goods provision is closer to type A’s preterred level and all
residents receive a share ot the income transfer, the utlity of type A individuals in
region 2 tends to increase relative to the no-transfer equilibrium. The marginal
product of type A labour in region 2 is. however, lower in the transter equilibrium,
offsetting the positive utlity effects for mobile individuals. While the overall eftect
on type A utility is ambiguous, the equal utilities condition ensures that if utility for
type A individuals is higher in one region in the transfer equilibrium. utility tor all
type A individuals is higher. For example. it the utility for type A individuals in
region 2 is higher in the transfer equilibrium, then all mobile individuals are better off
relative to the no-transter equilibrium. In this case. it is possible that the mtroduction
of volumiary transfers can lead to higher utility tor all individuals in the economy.

For this special case to arise. region 1 must choose 0 make a positive transicr
while region 2 chooses a zero transfer and the conditions, vA}/dL} <0 and
0x¥/0L) >0, must also be satisfied. The latter two conditions suggest that significant
regional disparity is required to ensure higher utiiny for all immobile individuals in a
world with voluntary transters. With 4x%/0L’ <0, the negative rent sharing etfect
associated with an additional mobile individual is larger than the combined positive

income effects from cost-sharing and the increase in total rents in region . In the
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above example, region 1 chooses a positive transfer to purchase a smaller type A
population. In contrast. when 8x3/dL%3 >0, ihe positive effects associated with an
additional migrant outweigh the negative rent sharing etfect. Therefore, the type B
majority in region 2 prefers a larger mobile population. If regions are symmetric in
all respects except for regional land endowments, these conditions suggest that there
must be a significant disparity between these endowinents of land. Since the marginal
product of land increases with increases in type A labour. but at a diminishing rate.
the above conditions suggest that region 1 has a relatively small endowment of land
while region 2 has a relatively large land endowment.

For completeness, consider the case where the necessary condition,
9x"/a1." <0, is satisfied for both regions. Here. both regional majorities prefer a
smaller mobile population. In this case. neither region may choose to make a positive
transfer in the migration equilibrium or one or both regions may choose a positive
transter depending on the relative marginal cost and benefit of making a transfer in
erther region. For example, suppose that 6U(x%,G,)/0TR,, >0 and
AU(x".G,)/TR,, <0 when evaluated at the no-transfer equilibrium. Since 9x/dL" <0
for i={1.2} neither regional majority prefers a larger type A population as compared
to the no-rransfer equilibrium. Regional majorities continue to choose the level of
public good in the region taking into account the effect this choice has on migration
incentives of mobile individuals. In this case, since ihe benefits of a voluntary
transfer exceed the costs in region 1, the type B majority in region 1 chooses to

encourage cut-migration by voluntarily transferring income to individuals in region 2.
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In region 2, the costs of a voluntary transier exceed the benefits and therefore region
2 ch. ses a zero transfer. In equilibrium, a net voluntary interregional transfer from
region 1 to region 2 occurs.

Type B individuals in region 1 are better oft relative to the no-transter
equilibrium given the lower type A population while type B individuals in region 2
are worse off. Recall that the regional majority that successtully decreases its mobile
population relative to the no-transter equilibrium increases the utility of its type B
members. Since the total type A population to the economy is tixed, the regron that
reduces its share of type A labour does so at the expense of the other region.
Acceptance of the Transfer

Since type B individuals in the transfer-receiving region are worse off relative
to the no-transfer equilibrium. it is imporiant 1o con - e - - conditions a
region would accept such a transfer. Suppose that regional majorities tax their own
residents in order to make a transfer directly to non-residents. While the majority
region j believes utility can be increased by having a smaller mobile population, sclf-
interested residents, including those in the majority. do not decline the income
transfer from region i. If transfers are, however, made directly to the regional
government which is then suppose to distribute the transfer to t s residents. it is less
clear why a regional majority would accept a transfer when this action works to
increase the region’s mobilc populaticn and decrease the utility of individuals in the
majority. In the contex: of a small nunsber of jurisdictions, such myopic behaviour is

indeed difficult to justify and it would be expected that the majority would decline the
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transter and the equilibrium would then revert to the no-transfer case.

Note that this problem does not arise when non-myopic regional majoritics
choose only the level of public goods provision as is the case in Chapter 11I. In this
case, competition for more or less mobile labour occurs through regional public goods
provision. In contrast. with the introduction of voluntary transfers, direct interaction
between regions is introduced, making it difficult to rationalize why u regional
government accepts a welfare-reducing voluntary transfer from another region. Thus.
without demonstrating this formally, it seems clear that if transfers are made to
regional governments, rational regional majoritiez would decline welfare-reducing
transfers. For these reasons, transters must be made directly to persons rather than
regional governments, if such wransfers are to occur.®*. This result suggests that
interpersonal transfers are not equivalent to transfers between governments.

The analysis is similar for the case where both regions desire to make a
positive transfer in equilibrium. In this case, only if transfers are made directly to
non-residents and it regicns are not pertectly symmetric, is the migration equilibrium

*¢, Suppose region i makes a

necessarily characterized by a net interregional transfer.
larger trans’er than region j. Although the type B majority in region j chooses to

make a positive transfer, this transfer is smaller than region i's voluntary trausfer.

“Alernatives to the Nash behaviourial assumption that allow :or recognition of
strategic interdependence by regional majorities represent interesting possibilities for
future consideration.

It regions are perfectly symmetric. regional transfers cancel each other out and
the migration equilibrium is characterized by a zero net interregional transfer.
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Thus, in equilibrium, region j receives a positive interregional transfer and a larger
share of the mobile population. As a consequence, the type B majority in region j is
worse off relative to the no transter world, an undesirable outcome for type B
individuals in this region.

To conclude, if the immobile labour type forms the majority in both regions,
the migration equilibrium may or may not be characterized by voluntary transters. In
addition, even if a net voluntary interregional transfer is made in equilibrium, there is
o reason that the resulting distribution of the mobile population in a migration
equilibrium with or without transfers is optimal as regional majorities have no utility
linkages. Even if all individu.'s are mob*t .~ these utility linkages are present,
there is no reason to expect that the trans.>; made in a majority voting equilibrium
achieve an optimal distribution of population. Since regional majorities take into
account only their own utility when choosing their fiscal package, any social benefits
trom more or less population are not taken into account. Unless all individuals n the
economy are identical as in Mye+s (1990}, voluntary transfers in this case do not

achieve an optimal allocation of labour.

Immobile Majority in Region 1 and a Mobile Majority in Region 2
Proposition 8 derived below characterizes the migration equiiibrium when the

identities of the regionai majorities differ.
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Propositicn 8.

When the identity of the regional majorities differ, voluntary transfers may or may not
occur in equilibrium and, in general, the distribution of mobile labour is suboptimal.

With majorities of different types in the two regions, regional preferences for
implicit redistribution differ. In Burbidge and Myers (1994) when regional
preferences differ, the equilibrium distribution of population is suboptimal although
voluntary transfers generally occur in equilibrium. Similar results are found in this
model with majority voting and asymmetric mobility costs. Consider the case where
region 1 has a type B majority while region 2 has a type A majority. The analysis
for this population configuration is similar to the case where the immobile labour type
forms the majority in both regions so it is not repeated in detail here. If a transfer
occurs in equilibrium, then the net interregional transfer is impliciily defined by
setting each regional first order condition with respect to its choice of transfer to zero
and equating the two expressions.

Here. the type B majority has two insiruments, G, and TR,,, at its disposal to
achieve its objectives. The type A majority, however, can influence migration
directly only by its choice of voluntary transfer since its perceived migration response
associated with public goods provision is zero. Like the case where the immobile
type forms the majority in both regions. reg.onal majorities may desire more or less
mobile population depending on the sign of dx}/dL? where t indicates the identity of
the majority in region i. The necessary conditions for both regions to make voluntary

transfers are dx%/0L} <0 and 9x4/dL%<0. These are necessary but not sufficiem
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conditions. A regional majority chooses a positive transter only if the marginal
benefit of the transter exceeds its marginal cost. Therefore, transfers may be present
in equiiibrium when the identity of the regional majorities differ. In addition, there is
no reason to believe that voluntary transfers made in equilibriuim achieve the optimal
distribution of mobile labour or ensure that per capita taxes net of rent shares are
equated acress regions. Since majority decision-making excludes the costs and benefits
of an additional migrant to the regional minority, it is unlikely that an optimal

distribution of population is achieved in the decentralized majority voting equihibrium.

IV.4 Conciusions

This chapter examines regional incentives to make voluntary transters when
regional fiscal decisions are made by majority voting. This analysis shows that
incentives to make both intraregional or interregional transters depend on the identis:
of the majority in each region and that the migration equilibrium generally results in a
suboptimal distribution of mobile labour. The model developed in chapter 1il is
extended first to consider regional minorities’ incentives to make voluntary
intraregional transfers to indivicuals in the majority, an issue that has not been
explorcd in the fiscal externality context. Since intraregional preferences for the
fiscal package are diverse, the majority’s choice of public goods provision fails to
satisfy the preferences of individuals in the minority. Consequently, a minority may
have an mcentive to transfer income to the majority in an attempt to influence the

majority’s choice.
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The model shows that if all individuals are immobile, a region’s minority has
an incentive to make a positive intraregional transfer to the majority only if
individuals in the minority have higher incomes than majority members. If this
condition is not satisfied and th» minority prefers less of the public good than that
provided by the majority, then the majority’s promise to lower public goods provision
in exchange for an income transfer is not credible. In this case, the ability to make
intraregional transfers serves as a mechanism by which the constraint of unitform
taxation can be relaxed as higher income : Fividuals in the minority voluntarily agree
to pay higher taxes. A proportional income 1ax is not a substitute, however. for
uniform taxation and intraregional transfers since, with a proportional tax, minority
members have no lever by which to influence the majority's fiscal choices.

Once labour mobility is introduced, it is necessary to determine whether
individuals are myopic or non-myopic with respect to the migration effects of their
fiscal choices. If individuals are myopic, minority and majority decision rules are
identical to the no mobility case. In this case. a positive intraregionai trauster occurs
in region 1 in equilibrium only if the relative incomes condition described above is
satistied.  When individuals are non-myopic. the relative incomes condition is no
longer necessary or sufficient for the existence of positive intraregional transfers. In
general. with non-myopic behaviour, regional minori ies may make intraregional
transfers 1f the positive benefits associaied with changing public goods provision in
the region, or the positive income benefits associated with a transfer-induced change

in the region’s movile population or the positive benefits associated with both these
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ettects exceed the marginal costs of making a transter.

The results with or without labour mobility are derived for the case where
thero are no free rider or enforcement problems. Unless regional minoritics have
some mechanism to enforce participation it th2 transfer scheme or some way ol
excluding free riders from consuming the benetfiis of an intraregional transter. (ree
riding may preclude the possibility of intraregional transfers in equilibrium.

The incentives for regional majorities to make interregional transfers. or
income transfers to non-residents. are also examined by extending the model
developed in chapter HI tor the case where type A labour is mobile. For purposes of
comparison with the related literature on this issue. intraregional transfers are not
considered when examining regional governments’ incentives for interregional
transters. The analysis shows that voluntary transters necessarily occur in the
migration equilibrium only when the mobile type forms the majority in both regions.
Although the force of incentive equivalence ensures that voluntary transfers exist in
equilibrium when both regions have a type A majority, a majority voting rule in the
presence of intraregional diversity implies a type of decision-making externality.
Since the majority does not take into account the benefits or costs of government
fiscal decisions to individuals in the mrinority, the net interregional transfer resulting
from majority decision-making fails to achieve an optimal allocation o1 mobile labour.
The model deveicned here shows that voiuntary transfers inay or may not exist in
equilibrium when the immobile type forms the majority in ai least one region and the

migration equilibrium is generally suboptimal in this casc.



180

The analysis demonstrates that interregional transfers to persons are not
identical to interregional transfers between governments and can lead to different
outcomes with respect to regional public goods provision and the equilibrium
distribution of labour and output. In particular, voluntary interregional transfers if
made to governments are accepted only if individuals in the majority are made better
off by the transfer. If, on the other hand, transfers are made to individuals,
individuals would accept the transfer and the regional majority could be made worse
oft.

These results can be contrasted with Myers (1990) where a positive net
interregional transter sufficient to achieve an optimal distribution of populiation
necessarily occurs in the migration equilibrium when individuals are identical and
perfectly mobile. In his model. public goods are provided according to the optimai
Samuelson condition and. since individuals are identical. non-myopic government
decision-making does not impose any externalities. In contrast, in this model.
majority voting results in a suboptimal level of public goods provision and. while
voluntary transters may occur in equilibrium. these transfers are generally insufficient
to reste.. un optimal allocation of mobile labour since the externalities of majority
decision-making arc not incorporated into regional government decisions.

The analy+i~ in this chapter is also closely related to Burbidge and Myers
(199.) in that regional preferences for redistribution are implicitly defined by an
exogenonsly imposed collective choice mechanism, majority voting in this model,

These prefesences depend on the composition of a region’s population and the identity
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of each regional majority. Burbidge and Myers (1994) show that when regional
preferences for redistribution are diverse and pertectly mobile individuals difter with
respect to prodrcti. iy and preferences. the Nash equilibrium results in an inetticient
distribution of population. Voluntary transfers may occur in this equilibrium. When
regional preferences are the same. the Nash equilibrium is efficient but voluntary
transfers are not necessarily present in equilibrium.

In the modei here, a specific form of preterence tor redistribution is imposed
when a majority voting rule is adopted and an asymmet in individual mobility is
introduced. When regionai preferences arc the same (i.c. the same labour type forms
the majorityv in both regions) the migration equilibrium is generally suboptimal and.
only ir. the case where the mobile individuals form the majority in both regions. is the
equilibrium necessarily characterized by voluntary transters. Thus, the efficiency
result of Burbidge and Myers (1994) is driven by the assumption of perfect mobility
and the fact that public goods provision in the model is optimal. As in Burbidge and
Myers (1994) when preferences differ. the migration equilibrium continues to bhe
inefficient and voluntary transfers may or may not be present.

The importance ot the assumptions regarding mobility in this model should 1ot
be understated. The model could be extended to allow for limited or costless mobihy
for type B individuals. In fact, for greater comparability with Burbidge and Myers
(1994). the model should be extended to allow for costless mobility for type B
individuals. This extension is likely to have interesting implications for regional

majorities” incentives to make transfers given the increased significance of the
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endogeneity of the regional majority and hence the regional authority’s objective
function. However, since majority dec’ n-making does no: :ike into account the
eftects of its fiscal decisions on the utility of mobile individuals in the minority. it is
uniikely that voluntary interregional transfers will restore the social optimum. In
addition. alternatives to the Nash assumption and the possibility of declining a transter

are interesting and challenging extensions to explore in the future.
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Chapter V: Majority Voting, Uncertainty and Constitutional Choice
V.1 Production Uncertainty and Risk Averse Individvrals

The preceding chapters examine local public goods provision and the migration
equilibria when regional gove. nment decisions are made by majority voting and
individuals are heterogeneous with respect to their mobility and productivity. The
model in chapter Il shows that both local public goods provision and the migration
equilibria are dependent on whether or not regional majoritics are myopic.” The
incentives tor non-myopic regional majorities to make voluntary transters given
majority voting are investigated in chapter IV, The analysis in that chapter shows
that the identity of the majority influences whether the migration equilibrium is

necessarily characterized by voluntary interregional transters. The level of transters

and efticiency in the allor tabour are also influenced by the identity of
each regional majorit the tansfer necessary o achiceve ar optimal
allocation ot mot vupared te the transfer that emerges in a
majority voting n ‘dition. the model demonstrates that,
under some condit. -..aes have incertives to make intraregional

transters to the region’s majority in order to influence the majority’s choice of fiscal
package or migration into the region.
The central conclusion to emerge from the recent contributions of Myers

(1990), Mansoorian and Myers (1993}, and Burbidge and Myers (1994) 15 that

*'In the models ot Myers (1990) and Burbidge and Myers (1994) the problem is
viewed as stemming from misspecified or inappropriately assigned policy instruments
available to regional authorities rather than from government or individual myopia.
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regional governments imay make voluntary interregional transters in equilibrium but.
in general. these transters do not ensure an optimal allocation of labour.
Consequently. centrally-coerced transfers are required to restore the social optimum.
There is little in the structure of these models or the model developed in chapters Hi
and 1V to rationalize the existence of a central authority with the powers necessary to
carry out these trarsfers. It is also unclear why regions or individuals in these
models would willingly accept the intervention of this external authority. In other
words. why would regions participate in a federation with a central authority tha
makes interregional transters?

In this chapter. the basic model developed in chapters Il and IV 1s extiended
by introducing uncertainty to investigate the incentives of regional authorities 1o agree
to some interregional transter or insurance scheme. The idea here is that region:!
majorilie£ comprised of risk averse individuals face uncertainty and niay choose o
adopt a constitution that specifies insurance in the form of centrally-imposed taxes and
transters. Insurance of this nature is similar to the social insurance rationale for
interregional transters proposed in Boadway (1992). Thus. the model explores the
hypothesis that uncertainty and risk aversion can lead to the adoption of a constitution
as a form of social insurance. and that this constitution creates a federal government
with "national interests” which coexists with regional governments with regional
interests.

This model builds on both the fiscal externality and optimal design literaturces

discussed in chapter II. In particular, the contractarian models of constitutional
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design focus on the effects of risk aversion and uncertainty on the type of
constitutional design likely to be adopted. The model developed in this chapter
furthers this research by introducing uncertainty and risk aversion into a fiscal
externality framework to examine constitutional choice. In addition, the model builds
on the notion of social insurance developed in Boadway (1992). Boadway views
social insurance as insurance against being "unlucky at birth" or other such
characteristics that lic beyond the control of the individual. Boadway argues that
since private insurance typically must be purchased before the insured event occurs.
and since individuals lack sufficient capital at birth to purchase the necessary
insurance . there is a market failure. This provides a rationale for publicly provided
social insurance by the government after the fact.

In the model developed in previous chapters. there is no need for insurance
since the model is static with no uncertainty. To investigate an insurance rationale tor
interregional transfers. some form of uncertainty must thercfore be present. This
uncertainty can arise for a number of reasons including production and population
shocks and uncertain growth. Here, uncertainty is introduced into the basic model in
the form of a regional production shock. In the Canadian context, for example.
regional governments face uncertainty with respect to the tax revenues they raise and.
theretore. the public services they provide. Provinces also have diverse economies.
Alberta, tor example, relies to a large extent on its natural resource base while
Ontario and Quebec have - ntacturing-based economies. Given these differences.

production shocks are likelv 1o be regionally differentiated.
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The introduction of such a production shock combined with the assumpiions
that individuals face asymmetric mobility costs (over which they have no control)
means that some individuals may have the misforiune of residing in a fiscally poor
.¢gion with no hope of migrating to a richer region. 1t is theretore possible in this
model for individuals to be unlucky at birth. Private insurance for such an
occurrence is unlikely to be available for the same reasons as espoused in Boadway
(1992). Individuals in this model have no income at the time of constitutional
negotiations and betore the staie of the world is known. ‘Therefore. even if private
insurance were available before the production shock is revealed. individuals hiave no
funds with which to purchase insurance. Hence. there is a market failure. [or these
reasons, private insurance is assumed to be unavailable in this model. I there s 0
be any insurance for being "unlucky at birth”. this insurance must be publicly
provided.

The model is structured as a sequential choice problem. Initially individuals
are assumed to tace uncertainty with respect to production in the region. Given ths
uncertainty. individuals compare their expected utility under alternative constitutional
arrangements and rank all constitutions relative to the no constitution outcome 1n
expected utility terms. The majority government in each region adopts the ranking of
the individual type that forms the majority, and given this ranking. regional majoritics
vote for their preferred constitution. If a particular arrangement receives the
unanimous consent of all regional majorities. this constitution is adopted and assumed

to be binding in any subsequent migration equilibrium. Once a choice has been made
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(som- constitution or no constitution is chosen) the production shock is revezled and
the -atimal choices of individuals. regional majorities. and the federal government are
determined simultancously.  Given these optimal choices. the migration equilibrium
can then be cnaracterized.

The mode! can also examine the intluerce of the availability of information on
constitutional choices. For example. in addition to production uncertainty. individuals
mav not know with certainty their region of residence or their laoour type. With the
assumpiions concerning mobility costs. uncertainty with respect to an individual's
region of residence affects the immobile. type B individuals only. It individuals are
uncertain as to their labour type. then all individuals are identical at the time of
constitutional negotiations. By varying the amount of information individuals have
regarding their region of residence or their labour type, we can affect the probabilities
individuals and regional majorities use to calculate their expected utilities at the time
of constituiional negotiations.

The sequence of decision-making in the model is illustrated in figure V.1.
Before the production shock is kinown. individuals calculate their expected utility
under each alternative constitution and in the absence of any constitution given the
information available at the time. Regional majorities, as participants to the
constitutional negotiations, use these rankings to vote for their preferred constitution.
Only if a particular arrangement receives unanimous consent by regional majorities is
this constitution adopted. If none of the constitutional options receives unanimous

consent, then no constitution is adopted. Figure V.1 shows the different paths the
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economy takes when no constitution is adopted and tor the casc where constitution Cl
is chosen at the time of constitutional decision-making. In reality, a separate branch
would be required tor all other potential constitutions. like constitution 2, 3 and so
on. io illustrate all possible paths to a migration equilibrium.

Once the constitutional choice is determined. and a particular branch chosen,
nature reveals the production shock to be positive or negative. Given the production
shock and the binding constitutional choice, regional majoritics optimally choosc
their fiscal package and if a constitution is adopted. a federal government
simultaneously chooses its tax and transfer variables according to the constitution and
the migration equilibrium is determined. There is a unique distribution of utilities
associated with each possible migration equilibrium. For example, in figure V.1,
U(C1,p) represent: the¢ equilibrium utility distribution when constitution C1 s
unanimously adopted and the production shock is positive. Similarly. U(NC n)
denotes the ¢yuilinrium utility distribution when no constitution is adopted and the
productic:: »aock is negative. Note that at the time of constitutional choicce.
individuals ar =~ nal majorities solve for each possible migration cquilibrium and
use the informa:::: o the equilibrium utility distributions to calculatc their expected
atilities under eact. coustitution.

Formally. the model is solved by first characterizing all possible migration
equilibria; that is {inding a separate equilibrium for each value of the production

shock and for each possible constitution. Using this information, each individual’s
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Figure V.1: Sequence of Decision-making
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expected utility under every possible constitution is calculated and the constitutions
arc ranked by both labour types in the two regions. Using these rankings. regional
majorities vote for their preferred option and a counstitution is adopted it it receives
the unanimous support of all regional majorities.

The chapter proceeds tirst with a characterization of the migration equilibrium
in the absence of any constitution and under a representative constitutional
arrangement presented in section V.2, In section V.3, some general results regarding
the migration equiiibrium under alternative constitutions are stated in several
propositions. The constitution choice problem is formalized in section V.4, Chapter
Il and 1V demonstrate that the migration equilibrium critically depends on the
identity of the majority in each region. In addition, it is likely that the constitution
adopted at the time of constitutional negotiations also affects the migration
equilibrium. Thus. computed examples are provided for alternative population
configurations in section V.5 Using numerical solutions. expected utilitics can be
calculated and the choice of constitution dctermined for each example. The results of
a limited sensitivity analysis are presemed in section V.6 while section V.7 concludes

the chapter.

The Extended Model
The basic model developed in chapters 111 and IV requires some modification
to investigate the concept of social insurance outlined above. To simplify the

analysis. explicit functional forms for the production and utility functions are
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adopted.”™ Uncertainty takes the form of a production shock in region 1. Since
regions are linked via the migration of type A individuals, this production uncertainty
is transmitted to region 2. Using equation (111.31) and setting the technology

parameter, S,, to one in region 2 and 6, in region 1, the production functions are:

ViB) BT ILy (T 1AL

(V.1.1) where 8, 0,> 1 with probability =

6,, 0<0, <l. with probability 1 =

(V.1.2) ¥, .(7‘:,.1)(1 )L A L]«'l)u i (7‘: TzA)“ B)(L:h‘)/ai

fo. regions 1 and 2. respectively. The production functions in equations (V.1.1) and
(V.1.2) maintain the assumptions of constant returns to scale and no interactive effects
between labour types adopted in the basic model presented in the previous chapters.

Rents generated in each region on the fixed e: Jowment of land are:

(\/2) R] ok!(l a)(TlA)(I u)(LlA)a , (1 ﬁ)(T] Tlfl)(l /;)(le‘)/;, i
and
(vV.3) R, (1 a)(T5)d oL A Ly (1-B)(T, TSHOOL, P,

*These explicit functional forms are identical to those used in the numerical
example presented in HL.S except for the addition of a production shock in region 1.
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for regions | and 2 respectively. Income for a type h resident in region i consists of
the individual's marginal product, F". and an equal share of rents, R, and is written

as:

R
(V.4) R ‘
. L B

i !

where F" equals dy/dL". Individual preferences. defined over he private good. xb,

and the public good. G,. are represented by the utility function™:

(V.5) UGy,

In the absence of any constitutional arrangements, private good cessumption for a

type h individual in region i can be written as:

(V6) Y h - h r

where 7, is a uniform head tax levied in region 1.

In addition to choosing the level of the public good. G,. the majority in region
i can voluntarily transfer income to the residents of region j, given as TR, and arc
constrained to finance these transfers with tax revenues raised by the uniform head

tax. Thus, the budget constraint for the regional majority government in region i is:

*The indirect utility funciion associated with equation (V.5) is linear in income but
concave in the region’s mobile population, or the unit price of the public good. As 4
result, individuals are risk averse.
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Since regional majorities are assumed 10 be non-myopic with respect to the cifects of
their choice of fiscal policy on their type A population, the majority in each r.--ion

takes into consideration the equal utilities condition:

(V.8) / "1)1 P ('\.J,I)P(G_))l P

In addition. the model maintains the assumption that. when deciding its optimal fiscal
policy. regional majorities take the other region’s fiscal choices as given. Regional

majoritics also take as given any constitutionally-imposed taxes and transfers.

V.2  Migration Equilibrium Under Alternative Constitutions

As shown in figure V.1, individuals (and regional majorities) must first solve
each possible migration equilibrium outcome in order to calculate their expected
utility under each constitution as well as in the no constitution casc. Thus. the
analysis proceeds first with a characterization of these migration equilibria.
Following this, the constitutional choice problem can be examined. For each
constitution. the timing of actions is as follows: using the information available
regional majorities cheose to adopt a constitution or no constiution befere the size of
e production shock is known. and following this, the shock is revealed and regional
majorities and the federal authority choose their fiscal variables simuiianeously, taking

as given any constraints imposed by the constitution. The results in chapter 1V
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indicate that transters made to regional majorities may not be accepted unless these
transfers work to increase the utility of individuals in the majority. To avoid
complications arising from the possible rejection of federal transters. federal
government transters are assumed fo be made directly to individuals rather than
regional governments.

Each regional majority chooses the level of public goods provision and its
voluntary transfer to maximize the utility of a representative individual tfrom the
majority coalition. Assuming type t individuals form the majority in region i, this
problem can be formally written as:

max L U G) » MUE'.G) UE" G))
G.TR,

subject to the equations of the model (equations (V.1.1), (V.1.2). (V.2) to (V.7)) and
where GG,=0, TR; 20, i={1.2}, t€{A B}, and i#j. Regional governments takc as
given federal taxes and transfers as specified by the existing constitutional agreement.
The federal government’s choices of taxes and transfers are determined m accordance
with the principles specified in a constitution or are zero if no constitution is chosen.
Below the feasible set of constitutions and what principles are specified in each are

outlined.
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Set of Constitutions

Production shocks in the model give rise to uncertainty with respect to income.
rents, output, public goods and, therefore, utility. Constitutions can be viewed as
providing varying degrees of public insurance. There exists an infinite number of
feasible constitutions so it 1s necessary to somehow limit the number of constitutions
considered.  Here. five alternative constitutions are examined and cover a range of
possible constitution types. Three constitutions based on equity or distributional
concerns are proposed. The first two of these are based on an income sharing
principle while a third constitution considers regional rent sharing. The remaining
two constitutions focus on the allocation of mobile labour in the economy and the size
of the economic pie rather than distributional issues.

Constitution 1 assigns a federal authority the necessary powers to equalize
income for all individuals in the economy. Under constitution 2, a federal authority
is responsible for ensuring all individuals of a given labour type have equal incomes.
In keeping with the principle that both these constitutions create a second order of
government. the federal authority is assumed to equalize gross income. or income
betore regionai taxes and transfers. This assumption is adopted to reflect the idea that
regional preferences may differ and that federal government policy allows regional
authorities tlexibility 1o pursue differing objectives. While constitution 1 provides
insurance against variat.ons in utility by labour type and by region of residence (but
not by state of nature). coiistitution 2 insures individuals against variations in utility

by labour type but not by region or staie.
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Income sharing within a constitution can be motivated by equity as well as
insurance considerations. For example, in Canada, section 36(1) of the Constitution
Act 1982 commits the federal government of Canada to equality of opportunity and.
as interpreted by Boadway and Hobson (1993). to the principle of equity. The
complete income-sharing under constitution | implies an equalitarian view ot cquity.
The income sharing by labour type implies a commitment to the principle of
horizontal equity where like individuals (as defined by labour type? are treawed alike.

Resource rents and revenues have long been the subject of much debate in
Canada where these resources are provincially owned and where there is great
regional disparity with respect to such rents. In particular. the treatment of resource
revenues for the purposes of equalization in Canada has varied over the years and has
been. at times. at the centre of this controversy. Given the significance of resource
revenues in Canadian history. it is important to consider a constitution that
incorporates some form of rent sharing. Constitution 3 assigns to the tederal
government the responsibility of ensuring that per canita rent shares are equalized
across regions. This constitution can also be viewed as providing partial insurance
tor utility variations arising from regional variations in non- ¥age income.™

Constitution 4 assigns the federal authority the task of ensuring that the
ailocatic,. &) mobile labour maximizes the value of private output without taking nto

consideration the social marginal product of mobile labour. In contrast to the other

%“Recall that in this model rents are assumed to be owned by residents or,
equivalently, to be publicly owned and shared with residents on an equal per capita
basis.
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constitutional arrangements considered. constitution 4 1s based on allocative
considerations rather than on insurance or equity principles. The final constitution.
constitution 5 requires the federal government to ensure that the nation’s mobile
labour is optimally distributed as determined by the first order coadition to the
planner’s problem. equation (I11.24). derived in chapter I1I. Here. the federal
authority ensures that the ret social marginal benefit of population is equalized across
regions.

Under constitution 4. the tederal government ensures that the contribution to
output of an additional mobile worker is equated across regions while constitution 5
ensures that the marginal social product of mobile labour is equated across regions.”
Constitutions 4 and S are included for purposes of comparison with the equalization
called for in the traditional Boadway and Flatters (1982) sense. equalization to
chiminate the inefficiencies associated with fiscally-induced migration. In contrast 10
the first three constitutions. the federal government must incorporate regional taxes
and transters when choosing its equalizing transfer in order to met the constitutionally
specitied goal under constitutions 4 and 5. This point is taken up 1n more detail
below,

Finally. constitutions are assumed to take one of two forms. In the first
instance. each constitution is assumed to include an enforceable clause that prohibits

regional majority governments from making voluntary interregional transfers. In the

""The marginal social product of mobile labour in a fiscal externality framework is
discussed in chapter Il and measures an individual’s contribution to output minus the
individual's private consumption.
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second instance. the analysis examines each constitution with this clause omitied so

that regional voluntary transfers are not constrained.

Constitutional Arrangement 1: Complete Income Sharing

Under this arrangement the federal authority is assigned the necessary tax
instruments. ¢7. ¢3. ¢%. and ¢ | to equalize individual gross incomes. or income
before regional government taxes and transfers. Formally. the federal government

chionses its taxes to satisty the following conditions:

(C1.1) z, e voforn AABY and 1 {12}

and

B
(C1.2) ¥ &'L" 0 (federal budget balunce condition)

The form of these conditions is not dependent on whether voluntary transters are
permitted since individual income before regional taxes and transfers is cqualized.
However. since a region’s output and population size are dependent on whether or not
transfers are made in equilibrium, the magnitudes of the federal taxes and transters do

depend on whether or not transfers are permitted.
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Constitutional Arrangement 2: Income Sharing By Type
with this constitution the federal authority ensures that individuals of a given

labour type have identical before-tax incomes. The federal authority chooses ¢* and
" 16 satisiy:
(C2.1) T
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Note that the taxes are not region-specific as with constitution 1. This is consistent
with the principle of horizontal equity where the federal authority treats like
individuals alike. In this case likeness is defined as being of the same labour type.
As in the casc for constitution 1. the conditions governing the federal authority’s
behaviour are independent of whether or not the constitution includes a clause

prohibiting voluntary transfers but the magnitudes of federal choice variables are not.

Constitutional Arrangement 3: Equal Per Capita Rent Shares
This constitutional arrangement assigns taxing powers to the federal authority
to ensure that per capita rent shares are equal for all individuals regardless of an

individual's region of residence. The federal authority chooses a lumpsum transfer.



®". 10 satisty:

(C3.1) _f‘ S

Again, the equalizing rent transfer depends on whether voluntary transfers are
permitted under the constitution only to the extent that the level of rents and

population depends on whether these transters occur in equilibrium.

Constitutional Arrangement 4: Maximize Output
Output for this economy is maximized when the marginal product of mchile,
type A labour is equalized across regions. The federal authority must choosc

equalization. ¢'. such that:

Consider first the equalization payment required when voluntary transters arc not
permitted. Using equations (V.4) and (V.7) and making the appropriate substitutions.
the following expression for the marginal product of type A labour in regions 1 and 2

can be obtained:

(C4 1) FIA xlA LR N
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and

R, G, ¢
L4 L L’

(C4.2) F'ox

Equating equations (C4.1) and (C4.2) and rearranging yields:

[ R, G, R, G, [x A A )]l
! | AU I
| [ L lA ‘le' L A L]A ‘LZB |
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(C4.3) :
L. y 'L]”'ij

It voluntary transters are permitted then the equalization transfer, ¢!, is chosen to
satisty:

B B A A B
o @TLOYL T LTLyY) | R, G R, G,

& : , (" x)
(C4.4) I °L1”6L3” LlA"Lln LA le‘l ‘L:.f ’

TR,, TR,

Given a particular realization of the production shock, there is a unique distribution of
mobile labour that ensures equaiity in the marginal product of type A labour. And
since the federal transter is chosen to ensure this condition is satisfied, the
introduction of voluntary transfers in this case has no effect on the equilibrium. In
other words, the magnitudes of ¢* and ¢} may differ but the net income transferred

from one region to the other ( tederal plus regional transfers) is the same in either
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case. Thus. in the presence of this constitution, the equilibrium is identical whether
or not voluntary transfers are permitted.

In contrast to constitutions 1 and 2, it is necessary for the federal authority to
take into account regional taxes and transfers when choosing the appropriate
equalization transfer to ensure that the marginal product of mobile labour is equalized
in equilibrium. Differences in regional taxes. rent shares, and voluntary transfers, if
permitted, creates incentives for type A individuals to move in response to these fiscal
differences rather than to the region where their marginal product is highest. Thus. it
is necessary for these differences to be incorporated in the tederal authority’s choice
of wransfer. The federal authority, however, takes regional variables, like taxes and
transfers. as given when making its’ choices. At the same time. regional majoritics

take as given the federal government's transter when choosing their fiscal variables.

Constitutional Arrangement 5: Optimal Populeiion Distribution

The final constitution assigns the federal authority the necessary powers to
ensure an optimal distribution of mobile population is achieved in equilibrium, as
defined by equation (111.24) derived in chapter Ill. Assuming voluniary transfers arc

not permitted, the federal government chooses ¢ to satisfy the following:
A o A A
Fox A ’

or, substituting out for x?:
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Rearranging, the equalization required under constitution 5 without voluntary transfers
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It voluntary transfers are permitted. then ¢; is chosen to ensure the following

condition is satisfied:
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Rearranging the above, the following expression for ¢, is found:
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As is the case with constitution 4, since the optimum allocation is defined by a unique
distribution of mobile labour, the federal authority must take into account regional
taxes and transters when choosing the equalization transfer. In contrast to the

migration equilibrium under constitution 4, the migration equilibrium under
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constitutic 1 5 is not generaliy characterized by equality of type A labour’s n.. - inal
product across regions.

Table V.1 summarizes the set of constitutions available as well as the

Table V.1: Summary of Constitutions and Federal Government Instruments

Constitution Objective Instruments
Voluntary Voluntary
Transfers Transfers
Prohibited Allowed
1. Complete Income equalize individual income before o). ot @l and ot ¢, o and
Sharing regional taxes and transfers ot o
2. Income Sharing 8y | equalizes income or individuals of o™ and ¢" ot and o"
Type same labour type before regional
taxes and transfers
3. Rent Sharing equalizes per capita rent shares " "
4. Maximize Output ensures marginal product of mobile ¢ ¢
labour is identical across regions
5. Optimal Population | ensures net marginal social benefit vy o,
Distribution of mobile labour is identical across
regions

objectives and policy instruments specified in each. Note that, for the first three
constitutions, the policy instruments are described by the same decision rule or
equation. The magnitudes of the federal taxes and transfers depend, however, on
whether voluntary transfers are permitted in equilibrium since the equilibrium levels
of rents, wages. and mobile population are dependent on whether or not these
transfers occur. For constitutions 4 and 5, both the form and the magnitude of

federai transfers depend on whether voluntary transfers are permitted in equilibrium.
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V.2.1 Migration Equilibrium Without A Constitution (No Insurance)

If a consensus on one of the five constitutions is not achieved before the state
of the world is revealed, then no constitution is adopted and there are no
constitutional provisions for federally imposed taxes, transfers, or income sharing.
The no constitution outcome is given by the standard migration equilibrium. Regional
majorities choose their public goods and voluntary transfers as described in chapiers
I and IV after the production shock is revealed. Since individuals and regional
majorities rank all constitutions relative to this outcome. it is necessary to first
describe this equilibrium. in this case, the migration equilibrium is characterized by

the following system of equations derived in chapter 1V:
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where t and m respectively represent the identity of the majority in regions 1 and 2.

The perceived migration response functions are:
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Equations (V.10) to (V.13) represent the Kuhn Tucker conditions for regional choices
of G,, TR,,, G,, and TR,, respectively while equation (V.9) is the equal utilities
condition that must hold in equilibrium. Note that the size of the production shock
affects the marginal product of both labour types in region 1 and. since regions are
linked by the migration of type A labour, the marginal products of both labour types
in region 2 are afiected. As a result, all the above derivatives are dependent on the

size of (he production shock as is the equilibrium outcome.

V.2.2 Migration Equilibrinm With A Constitution (With Insurance)
(i) No Voluntary Tra. fers Permitted

The migration equilibrium in this case is characterized by the two first order
conditions describing regional choices of the public good, the equal utilities condition.
and the constitutional conditions given by the constitution chosen before the size of
the production shock is known. Thus, the migration equilibrium is characterized by
equations (V.9). (V.10). (V.12). (V.14). (V.15) plus the relevant constitutional

conditions.

(it) Voluntary Transfers Permitted

The migration equilibrium given a particular constitution, C, is characterized
by equations (V.9) to (1V.17), plus the relevant constitutional conditions governing
the federal government’s choices. For example, if constitution 1 is adopted, the

migration equilibrium is characterized by equations (V.9) to (V.17) and (C1.1) and
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(C1.2). In this particular example. there are nine endogenous variables. G,. G..
TR,,. TR,;. L}, ¢7, 3. ¢V, and ¢} and nine equations. These nine equations include
(C1.2) and the three linearly independent conditions in (C1.1), the tfour conditions
determining regional levels ot the public good and transfers, and the equal utilitics

condition.

V.3 Characterization of Equilibria Under Alternative Constitutions

The above descriptions of the potential migration equilibria are very general,
Despite the multiplicity of eftects that characterize the model, some general
prope. 'ions regarding equilibrium outcomes under alternative constitutions can,
howev: r. be stated. These propositions clearly demonstrate that the characterization
of the migration equilibrium under some constitutions is critically dependent on the
existing population configuration, or the identities of regional majoritics. Some
constitutions are, for example, shown to eliminate all regional differences while
regional differences can persist under other constitutional arrangements. In addition,

these propositions are useful in the numerical analysis presented later in this chapter.

Proposition 9.

If no voluntary transfers are permitted , then the migration equilibrium under
constitution 1 is characterized by regions of equal size and identiccl levels of regional
public good provision. This result is independent of the identity of either regional
majority.

To see this, consider the budget constraint for each regional majority in (G,
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xh) space as illustrated in figure V.2. Since under constitution 1 all individuals have
identical incomes before regional taxes, the budget constraint facing each regional
majority is anchored at the same point. v, on the vertical axis. To satisfy the equal
utility constraint for type A individuals. the fiscal package in each region must be
such that all type A individuals have a consumption bundle that leaves them on the
same indifference curve. Suppose type A forms the majerity in both regions. In
equilibrium can regions be of different sizes or, in other words, is the allncation of
type A labour given by L7}" such that (L} +L¥) #(LA-L*+L"Y) possible in
equilibrium?

Suppose that (¢ ' LY) > (LA-L}+L5%) and that the type A majority in regions
I and 2 face budget constraints B} and B} respectively. Given these budget
constraints regional majorities choose the fiscal package in the region so as to
maximize the utility of a representative type A resident, denoted as E, and E, in
figure V.2, Given E, and E,. type A individuals in regions 1 and 2 have utility equal
to U} and U? respectively. Since U} > U3, the equal utilities condition for type A
individuals is violated. Thus. E,. E,. and L?* do not represent a migration
equilibrium under constitution 1. In equilibrium it must be the case that both regional
budget constraints are tangent to the same indifference curve for type A individuals.

As both budget constraints are anchored at v, the equal utilities condition
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Figure V.2

A

requires that regional budget constraints coincide. Hence, the price of a unit of the
public good and the choice of fiscal package are identical in both regions. ‘This is the
only possible migration equilibrium when the complete income sharing constitution is
in place, no voluntary transfers are made. and type A labour forms the majority in
both regions. Under these circumstances all individuals consume the same
consumption bundle and have the same level of utility. Constitution 1 provides
insurance against variations in utility by both labour type and region of residence once
the production shock is known. Note that the constitution does not offer insurance
against variations in utility arising from different realizations of the production shock.
Alternatively, suppose type B individuals form the majority in both regions

and regional populations are of unequal size. For example, assume region | is



211

smaller than region 2 such that (L} +L%) < (L*-L}+L%). Regional government
budget constraints, B® and BY, for regions 1 and 2 respectively are illustrated in figure
V.3 below. Each type B majority chooses the fiscal package to maximize the utility
of a representative type B resident. If voluntary transfers are prohibited or if both
regional majorities choose a zero transfer, then at their optimal choices, each regional
budget constraint i< just tangent to a type B resident’s indifference curve as illustrated
by E, and E,. Can E, and E,, where G, does not equal G,, be a migration

equilibrium under constitution 1? The answer is no.

Figure V.3

Under constitution 1, all individuals have pre-tax income equal to v . The

consumgtion package (G,.x") for type B individuals is identical to the consumption
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package (G,.x?}) for type A residents in the region since public goods are financed by
a uniform head tax. So if all individuals in region 1 start with v, then (v - 7)) is also
the same for all individuals in region 1. Therefore, residents in region 1 have the
same level of utility regardless ot their labour type. Applying similar reasoning for
region 2. all residents in region 2 must have identical utility under this constitution.
Since the price of the public good differs across regions, U% > U? and clearly the
equal utilities condition for type A individuals is not satisfied. The only way for the
equal utilities condition to be satisfied is for the fiscal package to be the same in I)uth
regions. Therefore the migration equilibrium under constitution | is characterized by
regions of equal size, identical fiscal packages, and the same ievel of utility for
individuals regardless of their region of residence or labour type. Similar reasoning
leads to the same conclusion about the migration equilibrium under constitution |
when the identity of the majority differs across regions.

Proposition 9 shows that a complete income sharing constitution prohibiting
voiuntary regional transfers eliminates all regional differences. In other words. to
achieve the equity objective under constitution 1 while at the same time allowing
some regional diversity, voluntary interregional transters must be permitted under the
constitution. Once voluntary interregional transfers are permitted, regional budget
constraints can be discontinuous at v . In this case, it is possible for fiscal packages
and the price of the public good to be regionally differentiated and still ensure that
type A individuals have equal utility in both regions. Thus, a complete income

sharing constitution that permits voluntary transfers allows regions some scope to
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differentiaic themselves. This option appears to be more consistent with a federal
system that is comprised of two orders of government each with its own sphere of

influence.

Proposition 10.
Constitution 1, the complete income sharing constitution, fully insures individuals
against variations in wtilitv b. labour type and by region once tne production shock is

realized. This result is independent of whether or not voluntary transfers are
permitted and the identities of regional majorities.

Proposition 9 demonstrates that regions have the same fiscal package, face the
samc price for the public good and are the same size under - . ‘itution 1 when
voluntary transfers are not permitted in equilibrium. This implies that individuals
have identical utility in the migration equilibrium under the complete income sharing
constitution with no transters. Proposition 10 summarizes the extent of insurance
provided under constitution 1 for the more general case where transfers are permitted
but need not necessarily occur in equilibrium.

Proposition 9 proves the result that constitution 1 eliminates variations in
utility by labour type and by region when voluntary transfers are not permitted,
theretore proving part of proposition 10. That variations in utility by labour type and
by region are also eliminated under constitution 1 when transfers are permitted and
occur in the migration equilibrium, is a direct result of the assumptions that public
goods and voluntary transfers are financed by uniform head taxes and that voluntary

transfers are distributed uniformly among residents of a region. Recall that under the



214
complete income sharing constitution all individuals have ident.cal pre-tax income, v
Regardless of the choice of fiscal package in each region, uniform head taxation (or
uniform subsidy as is the case with voluntary transters) ensures that all individuals
within a regior have identical consumption bundles and, hence, utility. In other
words, U(x?. G)) = U(x}, G,y and U(x}, Gy = Ut G,). In addition, the cqual
utilities condition ensures that U(x}, G,) = U(x3, G,) in equilibrium. Theretore,
Ux?, G,)=U(x% G,) and all individuals must have identical utility m cquilibrium.
Since these equalities hold in any migration equilibrium given constitution I and do

not depend on the identity of regional majorities. proposition 10 is proved.

Proposition 11.
The migration equilibrium under constitution 2 is characterized by regions of equal

size and identical levels of public goods provision across regions if voluntary transfers
are not permitted and if type A individuals form the majority in both regions.

Recall that constitution 2 ensures that individuals ot the same labour type have
identical incomes before regional taxes and transfers. If type A individuals form the
majority in both regions then the budget constraints for regional majoritics are again
anchored at the same position. Without transfers, regional budget constraints inust
coincide in order to satisfy the equal utilities condition. Each region must face the
same unit price for the public good which implies that regions are of equai si7¢ and
the same level of public good is provided in both regions in equilibrium. This result

breaks down, however, if either voluntary transfers are permitted and occur in
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equilibrium or if the immobile labour type forms the majority in at least cne region.

Consider the case where voluntary transfers are made and the mobile labour
type continues to form the majority in both regions. As noted in the discussion of
proposition 9, with voluntary transfers, regional majority budget constraints are
discontinuous at y*, the before-tax income for type A individuals regardless of region
of residence. In this case, type A residents of region 1 need not have the same after-
tax incomes as the type A residents of region 2, as is required in the case where
transfers are prohibited. Therefore, it is again possible for regional fiscal packages to
differ while at the same time ensuring that the equal utilities condition for type A
individuals is satisfied in equilibrium.

If the immobile labour type forms the majority in at least one region, then
proposition 10 no longer holds. Consider the case where a type B majority exists in
region | and a type A majority in region 2. Under constitution 2, type B individuals
have the samc before-tax income regardless of region. Applying similar reasoning as
above shows that, with or without transfers, it is possible for regionai fiscal packages
to differ while at the same time satisfying the equal utilities condition for mobile

individuals.

Proposition 12.
If the immobile type forms the majority in at least one region and if no transfers occur
or are permitted in equilibrium, a necessary condition characterizing the migration
e L N . . < > :
equilibrium given constitution 2 is that if G, — G, then x,” Z x' . Under this
> ¢ < -

constitution regions may differ with respect to pepulation size.
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To see this consider figure V.4. Consider the case where type B individuals
form the majority in both regions. Under constitution 2, all type B individuals have
identical pre-tax income equal to y* and all type A individuals have pre-tax income
equal to y*. There is no requirement in this case. however, that y* equal y*. To
illustrate. suppose y* is less than y" in equilibrium. Can the migration equilibrium
be characterized by regions with different fiscal packages? In this case, the answer is
yes.

Assume that region 1's population is smaller than region 2's. As a result, BY
and BY represent the budget constraints faced by the type B majority in regions 1 and
2 respectively. With no voluntary transfers, the optimal choice of fiscal package is
given as E” for region 1 and EY for reg.on 2. Unlike the equilibrium under
constitution 1, while all residents in a given region face the same head tax. all
residents do not have identical consumption bundles. For example, in regien !, type
B individuals consume the package described by E®; type A individuals in the region
consume a bundle somewhere along the locus G,G, below E}, such as E}." All that
is required in the migration equilibrium te satisfy the equal utilities condition for typc

A individuals, is. given E!, the bundle for type A individuals in region 2, L9, lic on

52If an imaginary budget constraint for type A individuals in region i is drawn in
figure V.4, this budget constraint would be parallel to the budget constraint for type B
individuals in the region and E? would lie on this budget constraint.
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Figure V.4
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the same indifference curve as E} and along the G,G, locus. So it is not necessary
that regions be of equal size in the migration equilibrium given constitution 2 and no
voluntary transters when immobile individuals form the majority in both regions. In
order for E? and E? to lie on the indifference curve given by U}=U3. it must be the
case that the migration equilibrium is characterized by the following condition: if
G, = G, then x,’ z X

> <

When the identity of regional majorities differ and no voluntary transfers are

made. the migration equilibrium is not necessarily characterized by regions of equal
size with identical fiscal packages. Figure V.5 illustrates one possible migration

equilibrium. Region 1 has a type A majority while a type B majority exists in region

2. Given the budget constraint, B%. the majority in region 1 chooses G,. In region 2,
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the immobile majority chooses G, given B} and consumes at point E}. Since y* is
less than y*. and G, is financed by a uniform head tax, x} must be low~r than x" and
type A residents must consume somewhere along the G,G, locus below E}. To satisty
the equal utilities condition, the consumption bundle for type A individuals ‘n region
2. E}. must lie on I?. Thus, if regional populations differ in size, the migration

equilibrium is characterized by the following condition: it G, —- G.. then
S e
> A
.\l - -\_7
<

Figure V.5
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Summary
Propositions 9 to 12 demonstrare that particular constitutions can eliminate all

interregional differences in populations and fiscal packages given certain population
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configurations and the absence of voluntary transfers and, in some cases, constitutions
can eliminate all differences in utility levels by region and by labour type. In
addinion, chapter IV shows that whether or not transfers arc made in a migration
equilibrium alsc depends on the population configuration in the economy and the
identity of the labour type that forms the majority in each region. In the following
section, the constitution choice problem is examined under alternative assumptions

regarding the availability of information at the time of constitutional negotiations.

V.4  Constitutional Choice Under Uncertainty

Individuals, having characterized each possible migration equilibrium and
having determined the utility level attached to each equilibrium possibility, calculate
their expected utility under each constitution.® Individuals know the structure of the
model and the probability attached to each possible production shock. Moreover.
individuals know the relative sizes of regional type A and B populations in all
potential equilibria and. as a result, know the identity of regional majorities. These
expected utility calculations are dependent on the information set, Q€ {Q,. Q,. 2.} (tc
be defined below), regarding individual characteristics and the production shock

available at the time of constitutional negotiations.

**Since regional majorities are. in fact. the participants to the constitutional
negotiations. regional majorities also perform these expected utility calculations for a
representative individual of the majority type.



(a) Production Uncertainty Only: 2=,
In this case. individuals possess full information regarding their labour type
and iegion of residence in equilibrium but are uncertain as to the magnitude of the

production shock. As a result, each individual calculates expected utility as tollows:
h o h h . .
EUSCH  wUN . G..6,,. C") (I MUy G,

for C,={no constitution. C1, C2. C3, C4, C5} and i={1.2} and h={A B}.
Individuals use these calculations to rank constitutions in expected utility terms

relative to the migration equilibrium without any constitution.

{(5) Production and Region of Residence Uncertainty: 2=,

Individuals possess full information regarding their labour type and their
mobility but do not know with cerrainty the region in which they will reside in
equilibrium or the size of the production shock. For mobile individuals. uncertainty
regarding region of residence does not affect their expected utility calculations sincc
utility for these individuals is identical across regions. In this case. the expected utility

for type A individuals is:

EUC WL/(“‘}A’ G0, C,) "T)U(‘*":A’ G.6,.C,)

n )

Since utility is identical for all type A individuals regardless of their regio. of

residence, the expected utility for type A individuals is calculated using the utility
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levels for a type A individual in region i only.
Immobile individuals know only the probability of residing in a particular

region at the time of constitutional negotiations. This has the effect of making all

type B individuals identical at this point in time.  For type B individuals, expected

utitity is:
I B B
EUHC, = ' UG, C) uuﬂc;e.cﬂ
" B B 1 17 n I B ~- - 1 "
L, L"L, |
14 L B
(1) U Gec) e UN'.GLe,.C)
L”‘L R - LH’L B - = -oon
1 2 1 2

Note that for type B individuals the probability of residing in region i is equal to

region i's share of the total type B population, L¥/(LY+LY).

(c) Production, Labour Type and Region of Residence Uncertainty: Q=

It individuals arc uncertain as to their labour type, their region of residence,
and the size of the production shock, then at the time of constitutional negotiations,
all individuals are effectively identical. In this case, each individual now has

expected utility:

B B
Ll "L')

L A +L4 1'B+L28

K
EucC) |—L _|eutic )y
n ‘L H ( Il)

EU%C,)
LA'L,B ) ’

where the set of possible constitutions is the same as above and the probability of
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being a type A and B individual equals the share of that labour type in the total
population. These calculations allow individuals and regional majorities to rank the
available alternatives and determine the constitutions that yield preterred outcomes
rela.ive to the outcome where no constitution exists. When no constitution is chosen,
there is no federal government and regional majorities choose the level of public
goods provision and voluntary transfers as described in sections 1V.2 and IV.3 of

chapter IV.

Constitution Choice: Voting Rule

Whether or not a particular constitution is chosen betore the state of the world
is known depends on who participates or votes in the constitutional negotiations and
the decision rule for adopting a constitution. Here, regional majorities are assumed 10
be the participants to the constitutional negotiations and a unanimity rule is adopted as
the collective decision rule governing these negotiations.™ The model’s complexity
plus the dependence of fiscal decision rules on the identities of regional majoritics
make it impossible to derive unambiguous predictions regarding the constitutional
outcome and the resulting migration equilibrium. In the next section. several
numerical examples are considered which illustrate the model’s characteristics. Using

these examples. the influence of the availability of information and the identity of

*An interesting variant for future consideration is a majority rule for constitutional
choice where regions vote with or without the additional constraint that there is
majority consent within a region. For this to be an interesting case to consider,
however, there must be more than two regions.
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each regional majority on the choice of constitution can be examined.

V.5 Constitution Choice: Computed Examples

The initial parameter values are chosen such that regions have identical
endowments of land, and the exogenous amounts of land allocated to each iabour type
tor production are identical in both regions as are the production coefficients. For the
case. v which the identity of the majority in each region is the same. the immobile
population is assumed to be of equal size in both regions. The overall effect of these
assurnptions is to minimize the exogenous differences between regions. From the
poiat of view of production, the only differences between regions is the production
shock occurring in region 1 and the regional availability of mobile labour which is
endogenously determined. The analysis, therefore, focuses on regional differences
created by the production shock in region 1. The identity of each regional majority
is. however, an additional factor that can give rise to regional differences in the
composition of individual consumption bundles.

Given the initial set of parameter values, showr in table V.2a. the potential
migration equilibria under alternative constitutions are cornuted for three population
configurations. The first is that in which the mobile individuals form the majority in
both regions. In the second. the immobile type is assumed to form the majority in
both regions. and, in the third example, the identity of the regional majority is

assumed to difter across regions. Each example requires different parameter values
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for LA, L} and L% which are given below in table V.2b.** The computed migration
equilibria are calculated for each population configuration and tor each possible
constitution (both with and without voluntary transfers) and tor the case where no

constitution is chosen. These numerical results are presented in tables C1 1o C8 in

appendix C.
Table V.2a: Production and Utility Parameter Values
Parameter Values
T, 4000
Ty=(T,-T}) =TV 2000
T, 4000
Ta=(T,-TH=T" 2000
« 0.5
] 0.5
p 0.75
6, 1.01
6, 0.97
S, 1.00
Table V.2b: Population Parameter Vali:s
LA LY LY
Type A Majority in Both Regions 5000 2000 2000
Type B Majority in Both Regions 5000 3500 3500
Identity of Regiona! Majorities Differ 5000 1000 ) 4000

%For the numerical simulations. regional population parameters are chosen such
that majorities with the desired identities emerge under all possible constitutions and
realizations of the production shock.
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Using the numerically computed equilibrium utility levels for each possible
realization of the production shock under all constitutional scenarios. the expected
utility tor each type of individual in both regions can be determined for all potential
equilibria. With this information. the alternative constitutions can be ranked by type
A and B ind.viduals in each region. As noted in section V.3. since the probability
attached o different utility levels affects the expected utility calculations. individual
rankings depend on the information that is available at the time of constitutional
choice. In particular. individual rankings of constitutions are determined for each
population configuration when production uncertainty alcne exists. when both
production and region of residence are not known with certainty. and finally when
individuals are uncertain as to the production shock. their region of residence and
their labour type and individuals are. therefore. ex-ante identical.

Using the data available in tables C1 to C8. it can be shown that the choice of
wonstitution tor each population configuration considered is unatfected by whether
voluntary transters are perimitted under a constitution. For the particular parameter
values selected. voluntary transfers. when permitted, are chosen for the population
configuration where the mobile type forms the majority in both regions. In this case.
individuals™ expected utility depends on whether or not voluntary transfers are made
in equilibrium as do individuals™ ordinal ranking of constitutions. The constitution
that receives the unanimous support of both regional majorities. however. is the same
whether or not transfers are made.

When the immobile tyvpe forms the majority in at least one region. majorities
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prefer larger mobile populations relative to smaller populations given the parameter
values in tables V.2a and V.2b. Since a positive voluntary transfer works to reduce
the size of the region’s mobile population. in this case, regional majorities choose to
make zero voluntary transfers when transfers are permitted by the constitution. As a
result. the equilibrium with voluntary transters permitted is identical to the migration
equilibrium where voluntary transters are not permitted. Therefore. the results for
when voluntary transfers are permitted can be jointly summarized in tabic V.3 with
the results for the case where such transters are prohibited by the constitution.™
Table V.3 shows the constitutional outzome for each ot the three alternative
population configurations considered and how these constitutional choices are
influenced by tie availability of information. For example. when populati

Table V.3:
Summary of Constitutional Choices by
Population Configuration and Available Information
Voluntary Transfers Permitted / Not Permitted Under the Constitution

Information Set
(a) (b) {c)
Production Production Production,
Uncertainty and Region Region of
Only of Residence Residence and
Unknown Type Unknown
Type A Majority in Both Regions Cl1 Cl Cl
Type B Majority in Both Regions Cl Ci C
Type A Majority in Region 1 & NC NC C3
Type B Majority in Region 2

%Since regional majorities are the participants to the constitutional negotiations,
rankings of constitutions by regional majorities are identical to the rankings for the
individual type that forms the majority in the region. These individual rankings arc
shown in tables V.4 to V.7.
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parameters are chosen such that the mobile type forms the majority in bedh regions.
regional majorities unanimouslv adopt constitution 1 when individuals are uncertain
only about the size of the production shock. This choice is unaffected by the
availability of information in that constitution 1 continues to be adopted if individuals
are uncertain as to their region of residence or their labour type or both in addition to
the production uncertainty. Similar results are found for the case where the immobile
type forms the majority in both regions. In this case, constitution 1 also receives
unanimous regic n.al majority support and this constitutional choice is unatfected by the
information available at the time of constitutional negotiations. In contrast, when a
type A majority exists in region 1 and a type B majority exists in region 2, no
constitution receives unanimous consent when individuals face production uncertainty
alonce or when individuals are uncertain as to the size of the production shock and
their region of residence. When individuals are ex-ante identical and therefore
uncertain as to their region of residence, their labour type and the production shock.,
then constitution 3. the rent sharing constitution, is the only constitution that is
unanimously preferred to the no constitution option. Thus, the choice of constitution
appears 10 be somewhat sensitive to the identity of regional majorities. The
availability of information affects constitutional choice only in the case where the
identity of regional majorities differ.
Discussion

The results in table V.3 indicate that consensus on one of the five constitutions

considered between regional majorities is more likely if the "preferences” of regional
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majorities are the same in both regions. For the case where the identity of regional
majorities differs, consensus is less likely and. where a constitution is adopted. the
choice of constitution differs from the type of constitution that is adopted when
regional majorities are of the same type. The amount of information available at the
time of constitutional negotiations influences the likelihood of reaching a consensus

only for the mixed majority population configuration.®’

Where the regional majoritics
are of the same type. constitution 1, the complete income sharing constitution, is the
constitution most likely to be adopted. As demonstrated in proposition 10, this
constitution provides insurance against variations in utility once the size of the
production shock is known (full ex-post insurance). In contrast, the rent sharing
constitution is the only option to receive unanimous support when the identity of the
majority difters across regions. This constitution provides partial insurance and less
insurance than constitution 1 since. in equilibrium, utility may vary by both labour
type and region of residence, as is shown in table C7 and C8 in appendix C.

It is interesting to note that neither the efficiency constitution or the optimal

constitution is adopted. Even when individuals are ex-ante identical at the time of

*Results for the choice of constitution wher individuals are the participants cach
with a veto power can be directly determined from tables V.4 10 V.7 depicting
individual rankings. As expected, consensus is more difficult to obtain and is usually
achieved only in the case where individuals have no information regarding their
labour type and are ex-ante identical. In general, constitution 1 is adopted when the
majority in both regions are of the same labour type while in the mixed majority casc
the rent sharing constitution is chosen. The identity of each regional majority
continues to be an important determinant of constitutional choice since different
regional majorities imply differences in population configurations as well as different
decision rules governing regional fiscal choices in the migration equilibrium,
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constitutional decision-making, these constitutions fail to achieve the unanimous
support of both regional majorities. As is shown in tables V.4 to V.7, the optimal
constitution is ranked highest by type A individuals only when mobile individuals are
in the minority in both regions. In contrast, type B individuals prefer this constitution
to the no constitution case most often wher: these individuals are in the minority.

This is not unexpected since the optimal constitution works to incorporate the net
social benefits of an optimally distributed population and. therefore. works to improve
the lot of regional minorities (since their utility is not incorporated into majoriiy
decision-making). Since this constitution implies some redistribution away from
individuals in the majority to individuals in the minority, this constitution is unlikely
to be a preferred option for regional majorities.

One might expect that if all individuals are ex-ante identical then there exists
an incentive to adopt the efficiency constitution to ensure the total output available to
be distributed is as large as possible. Since this constitution is not adopted in any
example considered and since it is often ranked lower than the no constitution
outcome, the benefits of ensuring a larger pie must be outweighed by the costs
associated with the relatively large uninsured variation in utility that occurs under this
constitution. Instead. the adoption of constitution 1 over the efficiency constitution
when all individuals are ex-ante identical, regional majorities are of the same type and
regions are relatively symmetric, implies that risk aversion on the part of individual
and regionial majorities creates incentives for adopting a constitution that provides

some ex-post insurance to against variations in utility.
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In contrast. for the mixed majority case when all individuals are ex-ante
identical, the cost of a constitution that provides full ex-post insurance against
-ariations in utility by labour type and by region of residence are sufticiently large
that a constitution that ofers less insurance is preterred. One possible explanation is
that, unlike the case where regional majorities are of the same labour type, the
composition ot regional population is more dissimilar under the alternative
constitutions in the mixed majority case and this dissimilarity increases the costs of
adopting constitution 1. For example, constitution | requires that regional populations
be equal in size in equilibrium as is demonstrated in proposition 9. In the mixed
majority case considered here, region 2 has a relative large immobile population while
region 1 has a small immobile population. For regions to have equal population
sizes, this necessarily implies a larger type A population m region 2 than in region 1.
Given this characteristic, the divergence in the marginal product of type A labour
across regions is rei.tively large as is the extent of the allocative inefficiency under
constitution 1. It might be this characteristic that makes the complete income sharing
constitution unappealing in the mixed majority case. In contrast. the rent sharing
constitution results in similar population proportions across regions, less divergence in
the marginal pruduct of mobile labour, and higher total output which seems to be
preferred to other alternatives. at least when all individuals are ex-ante identical.
Large differences in the total population size of regions in the absence of a
constitution suggests that variations in per capita rents shares are potentially large. It

appears then that regional majorities prefer to obtain insurance against variations in
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non-wage income when the identity of the majority differs across regions. In other
words, the cost of insurance against variations in total income implied under
constitution 1 is too great.
Individuals’ Rankings

Individual rankings of constitutions used to determine the constitutional
outcomes shown in table V.3 are presented in tables V.4 to V.7. Individuals’ and.
therefore, regional majorities’ rankings of constitutions appear to be sensitive to the
probability of a positive production shock. =, to the availability of information at the
time of constitutional choice, and to an individual’s labour type and region of
residence when known. In general, given =, type B individuals in region 1 and 2
rank constitutions differently and, in general, do not prefer the same constitutions to
the no constitution alternative. This result is not unexpected. Since the economy’s
supply of mobile labour is fixed. different constitutions generally impiy a different
regional distribution of type A labour. For the chosen parameter values. the utility of
type B individuals in either region increases with increases in their region’s type A
population. Since constitutions redistribute mobile labour relative to the no
constitution outcome, one region gains type A workers while the other region loses
mobile workers when one of the five constitutions is adopted. This implies that
constitutions involve different tradeoffs between higher utility for type B residents in
one region and lower utility for immobile residents in the other region. Thus, under
these circumstances. constitutional rankings for immobile individuals will differ across

regions when individuals know their region of residence.
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Table V.4:
Constitutional Rankings: Type A Majorities Exist in Both Regions
and Voluntary Transfers Not Permitted Under Constitution
L*=5000, L{=L%=2000

(a) Production Uncertainty Only

Type A individuals 7<0.8 I>NC>3>5>4>2
7=0.8 I>3>NC>5>4>2
Type B individuals in region | | 7<0.7 2>4>5>NC>3>1
m=0.7 2>4>NC>5>3>1
7=U.8 NC>3>5>4>2>|
7>0.8 ISNC>5>4>2>1
Type B individuals in region 2 | 0<% <0.7 I>NC>5>4>2>1
7=0.7 IS>SOSNC>4>2>
7=0.8 2>4>5>3>NC> |
7>0.8 2>4>5>NC>3>1

(b) Production and Region of Residence Uncertainty

Type A individuals 7<0.8 I>NC>3>58>4>2
7=0.8 1>3>NC>5>4>2
Type B individuals 4>5>2>NC>3>

(¢) Production and Labour Type Uncertainty

All individuals 7<1.0 I>NC>5>3>4>2

7=1].0 I1>NC>3>58>4>2

NC: No Constitution

1 : Complete Income Sharing

2 : Income Sharing By Type

3 : Equal Per Capita Rent Shares

4 : Maximize Output

5 : Optimal Population Distribution

Noie: Expected autility is calculated for 7 in the zero to one range with a step size of (01,
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Table V.5:
Constitutional Rankings: Type A Majorities Exist in Both Regions
and Voluntary Transfers Permitted Under Constitution
L*=5000, L?=L%=2000

(a) Production Uncertainty Only

Type A individuals I>NC>5>4>3>2

Type B individuals in region 1 | 7<0.7 3>2>4>5>NC>1
7=0.7 3>2>4>NC>5>1
720.8 NC>5>4>2>3>1

Type B individuals in region 2 | 7<0.7 NC>5>4>2>3>1
7=0.7 S>NC>4>2>3>1
720.8 3>2>4>5>NC>1

(b) Production and Region of Residence Uncertainty

Type A individuals I>NC>5>4>3>2

Type B individuals 2>4>5>NC>3>1

(c) Production and Labour Type Uncertainty

“ All individuals I>NC>5>4>2>3

NC: Ne Constitution

: Complete Income Sharing

: Income Sharing By Type

: Equal Per Capita Rent Shares

: Maximize Qutput

: Optimal Population Distribution

Note: Expected utility is calculated for 7 in the zero to one range with a step size of .01,

h da Wb =
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Table V.6:
Constitutional Rankings: Type B Majorities Exist in Both Regions
and Voluntary Transfers Not Permitted/ Permitted Under Constitution

L*=5000, L}=L%=3500

(a) Production Uncertainty Only

Type A individuals 7<0.3 S>NC>3>4>2>1
0.3<7r<0.7 S>NC>3>2>4>1
7=0.7 S>2I>NC>3>4> |
7>0.7 2>5>NC>3>4>1

Type B individuals in region 1 7<0.8 1>2>4>3>NC>S
720.8 I>5>NC>3>4>2

Type B individuals in region 2 7<0.8 1>5>NC>3>4>2
720.8 1>2>4>3>NC>5

(b} Production and Kegion of Residence Uncertainty

Type A individuals 7<0.3 S>NC>3>4>2>|
0.3<7r<0.7 S>NC>3>2>4>1
7=0.7 5>2>NC>3>4>1
7>(0.7 I>5>NC>3>4>1

Type B individuals 1>4>3>2>NC>S

(c) Production and Labour Type Unzertainty

All individuals 0<7<0.6 I1>5>NC>3>4>2
7=0.6 I>5>NC>3>2>4
7>0.6 1>2>5>NC>3>4

NC: No Constitution

1 : Complete Income Sharing

2 : Income Sharing By Type

3 : Equal Per Capita Rent Shares

4 : Maximize Output

5 : Optimal Population Distribution

Note: Expected utility is calculated for # in the zero o one range with a step size of .01,
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Table V.7:
Constitutional Rankings: Type A Majority in Region 1 & Type B Majority in Region 2
and Vgluntary Transfers Not Permitted/ Permitted Under Constitution

L*=5000, L;=1000, L}=4000

(a) Production Uncertainty Only

Type A individuals 7<0.5 4>NC>3>5>1>2

0.5=7<0.8 4>NC>5>3>1>2

720.8 4>NC>5>3>2>1
Type B individuals in region 1 7<0.8 4>NC>5>3>2>1
720.8 4>NC>5>3>1>2
Tyne B individuals in region 2 7<0.4 3>5>2>1>NC>4
0.4=s7<0.6 3>2>5>1>NC>4

0.6=7<0.8 3>2>1>5>NC>4

7=0.8 3>1>2>5>NC>4

(b) Production and Region of Residence Uncertainty

Type A individuals 7<0.5 4>NC>3>5>1>2
0.5=7<0.8 4>NC>5>3>1>2
720.8 4>NC>5>3>2>1
Type B individuals 7<0.f 3>5>NC>4>2>1
720.8 3>5>NC>4>1>2

~(c) Production and Labour Type Uncertainty

" All individuals 3>5>NC>4>2>1

NC: No Constitution

1 : Complete Income Sharing

2 : Income Sharing By Type

3 : Equal Per Czpita Rent Shares

4 : Maximize Qutput

§ : Optimal Populaticn Distribution

Note: Expected utility is calculated for = in the zero 1o one range with a step size of .01,
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For the numerical example considered. regional majorities have no incentives
to make voluntary transfers when type B individui:. . form the majority in both
regions. In this case an increase in a region’s share of mobile labour increases
disposable income for immobile individuals in the majority and has a positive etfect
on their utility. Consequently, immobile majorities prefer more type A population to
less and have no incentives to make positive interregional transfers, at least in the
neighbourhood of this local equiiiorium. For the mixed majority population
configuration. regional governments also prefer mgre mobile population to less and
therefore have no incentives to make voluntary transfers. Regional majorities’
incentives to make voluntary transfers are examinec in more detail in chapter 1V,
Summary

While the model is highly abstract and the numerical results are simply
illustrations, the results show that uncertainty can create incentives for regional
majorities to adopt a transfer scheme as a form of insurance. The results also show
that the choice of constitution depends on whether the regional majorities are of the
same labour type. The availability of information influences the likelthood of
reaching a consensus on a particular consitution only it the identity of the majority
differs across regions. In the mixed majority case when labour type and region of
residence are unknown, regional majorities prefer constitutions that offer some
insurance relative to both the no constitution outcome and to constitution |1 which

provides the highest degree of insurance coverage. When production alonc is

ur-certain or if both production and region are uncertain, no consensus is obtained and
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no constitution is chosen. When regional majorities are of the same labour type.
majorities always choose the constitution offering the most insurance. constitution 1.
relative to the no constitution outcome. Both the efficiency and social optimal
constitutions are unlikely to be adopted under these circumstarnces since neither
arrangement provides insurance against utility variations by labour type or region of
residence.

Additional sensitivity analysis would be useful especially for the case where
the immobile type forms the majority in both regions or perhaps for the mixed
majority case. Depending on one’s beliefs regarding the interregional mobility of
individuals, the former can be thought of as providing a framework for an
examination of constitutional or interregional negotiations between Quebec or the
Ada- - ¢, nand the "Rest of Canada”. Alternatively one might view the latter as
represcuung a "Quebec versus the Rest of Canada” scenario it one believes that the
majority of Canadian citizens residing outside Quebec are relatively mobile while the
Qucbec majority is relatively ‘mmobile. In this case, the model predicts that a
constitution with extensive income sharing is unlikely to be adopted. A rent sharing
constitution is the most likely ouicome in this case.

In Canada, equalization takes the form of interregional transfers that equalize
tax capacity. including the partial equalization of resource rents. Suppose
constitutional negotiations are between Quebec and the rest of Canada and that the
regional majorities in Quebec and in the rest of Canada are comprised of immobile

and mobile individuals respectively. If individuals are ex-ante identical at the time of
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constitutional negotiations. then the model predicts that a rent sharing constitution
would be adopted. This result would be consistent with the type of equalization that
currently exists in Canada. If individuals know their labour type at the time of

constitutional negotiations. then no constitution is adopted.

V.6 Sensitivity Analysis

In this section. additional analysis is conducted 10 determine how sensitive
constitutional choices are to changes in some parameters. The results in section V.5
demonstrate that the constitutional outcome depends on the population configuration
and the identity of each regional majority. To illustrate now the constitutional choice
might be affected by small changes in parameter values, we focus on one possible
population configuration where the immobile type forms the majority in both regions.
The sensitivity analysis is limited to this case for two reasons. Since the model is
quite abstract. all population configurations need not be considered in order 10
illustr.ic how robust constitutional outcemes are to changes in the model’s
paramcters. In addition. in Canada for example, only a small portion of provincial
populations are mobile. Thus. the population conficuration where both regional

majorities are immobile is not an unlikely characierization,

Type B Majority in Both Regions

The results of the sensitivity analysis are presented in tables V.8 to V.11.
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Table V.8:
Summary of Constitutional Choices by Available Information for
Different Values of the Production Shock (8;;, and 6,)

. in 6,, and 6, Information Set
(a) (b) {c)
Production Production Production.
Uncertainty and Region Region of
Alone of Residence | Residence and
Unknown Type Unknown
f#,=1.01. 6, =0.97 Cl Cl Cl
- 1.03 6 =097 Cl Cl C1
6,,=1.01.6,=0098 Cl Cl Cl
Individual Rankings shown i wbles C9

Table V.9:
Summary of Constitutional Choices by Available Information for

-C16 in Appendiy C.

Different Values of Region 1’s Land Endewment (T,)

2inT, Information Set
(a) (b) (c)
Production Production Production.
Uncertainty | and Region Region of
Alone of Residence Residence and
Unknown Type Unknown
T =4000 Cl Cl Cl
T =34500 NC Cl Cl
T =506 NC Cl Cl

Tndiv idual Rankings shown in tables C

17-C1% in Appendix C.
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Table V.10:
Summary of Constitutional Choices by Available Information for
Different Values of Region 1's Endowment of Immobile Labour (L")

- in L} Information Set
(a) (b) (c)
Production Production Production,
Uncertainty | and Region Region of
Alone of Residence Residence and
Unknown Type Unknown
LB =3300 Cl Cl Cl
L% =3800 Cl Cl Cli
LF=4000 Cl Ci r<0.0 (]

7206 - C3

Individual Rankings shown in tables C19-C20 m Appendix C.

Table V.11:

Summary of Constitutional Choices by Available Information for

Different Values of the Utility Parameter (p)

~inp Information Set
(a) (b} {c)
Production Production Production.
Uncertainty | and Region Region of
Alone of Residence Residence and
Unknown Type Unknown
[ =073 Cl Cli Cl
p=0.65 Cl C! ¢l
p=0.60 Cl Cl 7 0.1 - Cl
#>0.1 -C2

Individual rankings shown in tabics CalCo Appendix C.

Table V.8 shows that small variations in the size of the production shocks leave the
general pattern of constitution choice unaffected. The first row in table V.8
summarizes the constitutional outcomes for the computed example using the default

parameter value: ziven in tables V.22 and V.2b. Although individual rankings.
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shown in appendix C tables C9 to C16, are sensitive to small changes in the size of
the production shock, the pattern of constitution choice appears to be robust with
respect to these changes.

In table V.9, tke effects of sn.all changes in region 1’s endowment of land on
the constitutional outcome are examined. It is assumed that the total increase in land
is allocated entirely to type B labour in the region. Again, the first row in table V.9
suminarizes the constitutional outcomes for the computed example using the d. tault
parameter values. The results suggest that the constitutional outcome is sensitive 10
changes in regional land endowments only for the case where production alone is
uncertain. Recall that this is the case where individuals have full information
regarding their region of residence and labour type.

The effects of changes in region 1's type B population are examined in table
V.10. Since the status quo assumes equal regional type B populations, the effects of
moving away from this symmetry are captured by the results shown in table V.10.
Again, constitutional outcomes exhibit some sensitivity to small changes in the
immobile population parameters. In this case. the constitution that receives
unanimous support from regional majorities when individuals are ex-ante identical
changes when LY increases. In particular, when L} equals 4000 and the probability
that the positive production shock occurs is greater than 0.6, regional majorities agree
to adopt the rent sharing constitution. If = is less than 0.6, regional majorities vote
unanimously for constitution I which provides the most insurance.

Constitutional outcomes for different values of the unlity parameter, p, are
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provided in table V.11 under the alternative assumptions regarding the availability of
information. p measures the relative weight of the private consumption good and the
local pu .. good in an individual's utility function. As p decreases, the weight
placed on the local public good increases. Constitutional ou.zomes when individuals
are ex-ante identical are somev " sensitive to changes in this parameter. Unless the
probability of the positive sk urring is very low, individuals prefer the income
sharing by type constitution, constitution 2, to both the complete income sharing
constitution and the no constitution outcome.

The results of this limited sensitivity analysis illustrate that the choice of
constitution when the immobile labour type forms the majority in both regions
exhibits some sensitivity to small changes in the parameters values. At leasi in the
case where the immobile type forms the majority in both regions, the complete
income sharing constitution receives unanimous support for a number of difterent
parameter values and when some information regarding region of residence or labour

type is available at the time of constitutional negotiations.

V.7  Conclusions

In this chapter the basic model developed in chapters Il and 1V is extended to
include production uncertainty in the form of a production shock in region !. Rather
than exogenously imposing a federal or central government with powers over regional
governments as is presumed in most of this literature, a constitutional choice

framework allows for a federal authority to arise endogenously within the model.
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With the introduction of preduction shocks into a fiscal externality framework. the
nypothesis that production uncertainty creates incentives to adopt some torm of
interregional transfers as 2 form of social insurance is examined. The model also
considers the effects of uncertainty with respect to labour tyne and region of residence
in addition to production uncertainty and the effects of these additional sources of
uncertainty on the type of transfer scheme that might be adopted. The problem is
looselv modelled as a constitutional choice or design preblem where regional
majorities can vote to adopt a transfer scheme before the state of the world is known.
The transfer scheme is assumed to take the form of a binding constitution that governs
the behaviour of a federal authority created to carry out the constitutionally-specified
responsibilities. While abstracting from a number of important factors and influences
thai shape a federal government system, the model attempts to examine an alternative
rationale for interregional transfers based on social insurance principles rather than
pure efficiency considerations in a environment where two orders of government
exist.

The model shows that uncertainty can create incentives to adopt a constitution
as a form of insurance (and a federal structure) and that the type of insurance depends
on the identity of the majority in each region as well as the availability of information
at the time of constitutional choice. The numerical examples, while merely
illustrative, clearly indicate that regional majorities under some circumstances will
unanimously adopt some form of interregional transfers schame. In addition, the

numerical examples suggests that neither a constitution that maximizes output nor one
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that ensures a socially optimal population distribution is likeiy to be adopted. The
implication of the model is that the costs of these constitutions outweigh the benefits
for at least one regional majority and hence both constitutions faii to achieve
unanimous regional support. The most likely constituti- i to be adopted when
regional majorities are of the same type is the constitution that fully insures
individuals against variations in utility with respect to labour type o region of
residence in the miaration equilibrium once the production shock is known. The
numerical examples show that in the migration equilibrium with the compiete income
sharing constitution and no voluntary transfers, regions are of the same size and offer
identical fiscal pack'ages. When regional majorities differ, consensus is less likely.
In this case, a rent sharing constitution is most likely to be adopted rather than the
complete income sharing constitution. The sensitivity analysis indicates that the
complete income sharing constitution that offers full ex-post insurance is the
predominant choice and that const.tutional choices are not highly sensitive to small
changes in the parameter values, at least for the case where the immobile labour type
forms the majority in both regions.

These results suggest some interesting predictions abo:t the future of the
Canadian constitution and equalization after the upcoming Quebec referendum.
Suppose Quebec opts for economic association and is no longer entitled to
equalization under the constitution. A renegotiation of the constitution and
interregional transfers may be prompted by this event. Suppose that the remaining

provinces are considered similar (regional majorities are of the same identity). This
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analysis predicts a renegotiatic.: of equalization may result in a greater move toward
income sharing through federally-administered transfers. On the other hand, suppose
that the majority of individuals in the Atlantic region are relatively immobile while
individuals in the remaining p.ovin.es are mobile. In this case, a renegotiation i»
unlikely to result ir: a constitution with more extensive income sharing and the status
quo may prevail.

While the model developed in this chapter cannot predict the outcome of
constitutional negotiations with any certainty, the model can suggest some of the
tactors and influences at work when choosing interregional transfers as part of a
constitutional design.  Extending the model to consider interregional transfers and
constitutional choice in a dynamic setting, the model could investigate how the
identities of the original participants affects the initial constitutional choice and how

the constitution might evolve over time in response to shocks.
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Chapter V1. Conclusions

This thesis undertakes to extend the literature on interregional transfers by
introducing a number of characteristics that are often omitted trom the traditional
fiscal externality models developed to investigate such transfers. Early contributions
to the fiscal externe'ity literature demonstrate that decentralized government decision-
making in the presence of mobile individuals can lead to fiscal differences across
regions and. as a result. a suboptimal distribution of labour. 'n these models, a lump
sum interregional transfer is necessary to achieve an optimal population distribution.
Recent contributions to this literature examine nnder what conditions these
interregional transfers are made voluntarily by regional governments rather than a
central authority and whether these voluntary transfers are sufficient to restore
efficiency in the allocation of mobile labour. As such, fiscal externality models have
been used to explain the existence cf interregional transfers or equalization in tederal
systems and the direction of these transfers.

While the fiscal externality literature makes an important contribution to the
theory of interregional transfers. several important characteristics of federal systems
are often overlooked in these models. As demonstrated in chapter I of this thesis,
the issue of inrrareranal diversity is ignored in this literature with few exceptions. In
reality, diversity within regions has a» important influence on how regional
Zovernment’s decisions are made and on the outcome of regional government
decisions. .}y adopting the assumption of regional homogeneity, the effects of

intraregioial diversity on public goods provision, on the regional distribution of
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population and on the incentives of regional governments’ to make voluntary
interregional transfers caunot be determirn2d. Intraregional preterence diversity and
its" effects on the provision of local public goods are examined in the majority voting
literature but individual income is exogenous in these models. Since the endogenous
determiration of income is a key feature of the fiscal externality enviroment, existing
majority voting models cannot address the issues of preference diversity and public
gouds provision in a fiscal externality setting.

Angother irnportant feature of federal systems is the presence of different orders
of government each with its own powers and responsibilities. While the fiscal
externality literature often concludes that centrally-coerced interregional transfers are
required to achieve efficiency, regionai participation in these transfers cannot be
explained in the context of these fiscal externality models. For example, this
literature does not provide a complete explanation for the willingness of the Canadian
provinces to paiticipate in, or for the type of interregional transfer that is made under.
Canada’s fiscal equalization program. Equity and social insurance considerations are
often cited as alternative rationales for equalization but these alternatives have
received litle attention in the economics literature on fiscal federalism. Chapter Il
also demonstrates the lack of formal treatment of these alternative rationales for
interregional transters in the literature and the tendency in the literature to presume
the existence of an exogenous external authority.

The principle of equalization or interregional transfers is enshrined in Canada’s

Constitution Act, 1982 and, while this example provides some evidence that



248

interregional transfers could be examined from a constitutional perspeciive. this
approach has not been explored in the fiscal externality literature. Recent
conrributions to the literature on the optimal design ot constitutions examine this
possibility. These models do not, however, incorporate intraregional diversity or
public goods and. as such. fail to capture the important interactions between public
goods provision, regional government decision-making and interregional transfers.

The research in this thesis undertakes to narrow the gap between the theory
and the practice of interregional transfers. Intraregional diversity, the endogenous
determination of a federal government structure and constitutionally-mandated
interregicaal transfers, are introduced into a fiscal externality model and an alternative
rationale for equalization, namely the social insurance rationale, is examined. These
important fea:ures of federal systems and their effects on public goods i+ ovision and
migration externalities are often omitted from the traditional fiscal externality models.

In chapter Il1, intraregional diversity is introduced into the standard fiscal
externality model and. to reconcile this diversity, a majority voting rule is adopted to
govern regional government decision-making. Since regional homogeneity is often
assumed in the literature, the impact of majority voting on public goods provision and
the migration equilibrium has not yet been examined in a fiscal externality
framework. The model shows that public goods provision and the equilibrium
distribution of labour are seldom optimal when fiscal decisions are determined by
majority voting. Public goods provision and the migration equilibrium are shown to

be dependent on assumptions regarding individual and regional government myopia
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when uniform head taxes are used to finance public expenditures. In contrast, the
fiscal externality iiterature demonstrates that, while the regional dis..ibution of
population is generally suboptimal. public goods are optimally provided according to
the traditional Samuelson rule and myopia assumptions do not affect the migration
equilibrium given an identical method of financing.

By introducing intraregional diversity and majority voting in a fiscal
externality model, the fiscal externality literature is extended as public goods
provision and migration externalities are examined in a richer structure. The analysis
demonstrates the importance of behaviourial assumptions, like myopia and the
assumptiors regarding the method of financing public expenditures, for predictions
concerning the optimality of public goods provision and the distribution of population
and the necessity and type of corrective transfers required to restore efficiency.
While majority voting models examine public goods provision in a framework with
intraregional diversity, migration and majority voting. income is assumed to be
independent of an individual’s location. The model developed in this chapter is
similar in that public goods provision is considered in a model with majority voting.
intraregiona! diversitv wnd mobility but where income is endogenous. Thus. the
analysix i chapter 111 extends rhe literature on public goods provision and majority
vor-ng and links it with the fiscal ¢ ternality literature.

Recent work in the fiscal ex:-~nality literature examines regional governments’
mcentives to make voluntary transi: ‘s, perhaps eliminating the role of a national

authority in making efticiency-en' ancing transfers. In these models, strong incentives
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to make voluntary transfers are related to the assumptions of perfect mobility and
individual homogeneity. These two assumptions are relaxed and regional incentives
to make « wsters, both within and across regions, when regional tiscal decisions are
determined by r.ajority voting are examined in chapter 1V.

Chapter I'V shows that, under certain conditions regarding relative incomes and
the identity of regiona! " ~iorities, regional minorities have incentives to make
voluntary income tra 2 regional majorities in order to influence the choice of
fiscal package within the region. Abstracting from problems of free riding and
enforcement. these intraregional transfers from minority to majority individuals serve
as a means of circumventing the uniform taxation constraint imposed on regional
governments. In exchange for an adjustment in the region’s fiscal package, the
regional minority agrees to pay higher taxes. In fiscal externality models where
individuals are assumed to be homogeneous, there is no need to examine the
incentives for voluntary intraregional transfers of this nature. Chapter 1V indicates
that once intraregional diversity is permitted decisions affccting regional public goods
provision require more caretul examination.

The analysis in chapter IV demonstrates that regionus majoritics have, under
certain conditions, incentives to voluntarily transfer income to individuals outside the
region. The migration equilibrium is necessarily characterized by voluniary
interregional transfers only if both regional majorities are comprised of perfectly
mobile individuals in equilibriun. The model shows that the distribution of

population is not optimal and voluntary interregional transfers, if made, do not
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restore efficiency in the allocation of labour across regions. Recent contributions to
the fiscal externality literature find similar results, showing that voluntary transfers
need not occur in the migration equilibrium and do not necessarily achieve the
optimal distribution of labour. Myers (1990) represents the exception to this result
and demonstrates that if individuals are identical and perfectly mobile then the
voluntary transfers made in equilibrium are sufficient to achieve an optimal
distribution of population.

Although some attention is directed at whether centraliy-coerced transfers to
individuals can restore efficiencv if these transfers discriminate either on the basis of
region of residence or personal characteristics or both, the fiscal externality literature
makes no distinction between transfers made directiy to individuals and transfers made
to regional governments. Since the assumption of individual homogeneity is often
adopted in this literature, there is no need to distinguish between the incentives of
regional governments and of regional residents to accept a transfer. In chapter IV,
the analysis concludes that transfers to individuals are not equivalent to transfers to
governments when intraregional diversity and majority voting are introduced into a
fiscal externality model. Since the prefere wces »f the regional majority generally
difter tfrom the preferences of those individuals 1n the minority, there may be
disagreement within the region over the benefits of accepting an income transfer. The
model shows that it transfers are made directly to individuals then each individual
acting in their own self interest accepts the transfer. In equilibrium, the net effect of

the transter may, however, be to reduce the utility of individuals in the majoritv. If,
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on the other hand. transfers are made to regional governments who must share it
equally among all residents. then regional majorities accept a transfer only if it
improves the utility of the majority. Thus, the analysis establishes the importance of
assumptions regarding the mechanism by which voluntary transters are made to public
goods provision and the distribution of resources in fiscal externality models.

With the introduciion of uncertainty in chapter V. the model tocuses on the
incentives of regional majorities to adopt a constitutionally-mandated interregional
transfer scheme. In contrast to the traditional fiscal externality models. this modci
allows for the endogenous determination of a federal government structure where
interregional transfers are considered part of the constitutional design. While the
Canadian example provides some evidence that interregional transfers can be viewed
from a constitutional perspective. until now, this approach has not been pursued in the
context of a fiscal externality model. The model ~onsiders hov. the identity of the
majority in each region influences the choice of constitution when constitutional
decisions are determined before the uncertainty is resolved. The effects of the
availability of information on the constitutional outcome are also examined.

The numerical results show that regional majorities have incentives to adopt
some form of federally-administered interregional transfers when faced with
uncertainty. If regional majorities are comprised of the same type of individuals. then
a constitution that provides full ex-post insurance against variations in utility is
adopted. Numerical simulations indicate that this constitutional choice is independem

of the information available at the time of constitutional negotiations. If the identities
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ot regional majorities differ. then unanimous agreement by regional majorities to a
particular constitution is more difficult to achieve. In this case. a constitution is
adopted only if individuals have no information regarding their labour type or region
of residence at the time of constitutional negotiations and this choice provides only
partial ex-post insurance against utility variations. A sensitivity analysis shows these
results to be fairly robust with respect to small changes in the model's parameters.

While the traditional fiscal externality literature often concludes that centrally-
coerced interregional transfers are necessary to restore efficiency in the allocation of
labour. the central or external authority required to rake these transters is assumed to
be exogenous to the model. Rather than adopt the assumption of an exogerous
federal authority. chapter V shows that. under certain conditions. a tederal
government evolves endogenously as a response to uncertainty faced by regional
majoritics. Moreover. the federally-administered interregional transter scheme in
which regional majorities willingly participate depends on the identity of regional
majoritics and the availability of information at the time of constitutional choice. This
model explores an aliernative to the efficiency rationale to equalization and. in doing
so. cxtends the tiscal externality literature and links it with the literature on the
optimal constitutional design where the effects of uncertainty ang risk aversion on
income sharing and constitutional choice are examined.

The major contributions of this thesis to the literature on interregional transfers
are summarized above. In addition. the basic mode! developed in chapter Il and

extended in chapters IV and V can be further extended in several interesting
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directions. For example. a richer 1ax structure could be introduced into the model
presented in chapter IlI to examine public goods provision given majority voting and
location-dependent income. It would be interesting to consider the implications for
public goods provision of a move away from the assumption ot unitorm taxation
taxation based on income in a tiscal externality setting with majority voting. The
eftects of non-unitorm taxation on regional minorities™ and majorities™ incentives o
make intraregional and interregional transters respectively could also be explored by
extending the model developed in chapter IV.

This thesis adopts the standard assumption that regional majorities are Nash
competitors. In countries such as Canada where the number of "regions” is small and
regional governments have a significant amount of power vis-a-vis the tederal
government. this assumption seems restrictive. Alternatives to the Nash assumption
represent an interesting extension to consider especially when examining regional
majorities” incentives to make voluntary interregional transters or to adept a particular
constitution.

Dyvnamics could be introduced into the model developed in chapter V to
investigate how the identities of the original participants attects the constitutional
outcome and how the constitution might evolve over time. Costs of constitutional
negotiations and costs to defecticns from the constitution could be tacivded to

examine the stability of constitutions in a fiscal externality framework.
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Appendix A

To simplify the model developed in this thesis, interactive eftects between
labour inputs in production are not permitted. The results of this analysis carry over,
however, when a more generalized production function is adopted. To sec this,

consider the following production function:
(A1) vooTe(L Ly

where o +8+v=1 and where S+~ <1. In contrast to the production function given
by equation (I11.2), equation (A1) permits interactive effects between labour inputs.
The production technology described in equation (A1) exhibits constant returns to
scale in all inputs and both labour inputs are subject to diminishing returns as is the
case using the production function in chapter lIl. Given A1, the marginal products of

type A and type B labour respectively are:

(A2) FUOBT L L
and
(A3) F'ooyr Lt

Rents generated on a region’s endowment of land are:

(A4) R, 1 B yiT{L (L")
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The main results of this thesis relate to the decision rules for fiscal choices
when regional decision-making is governed by majority voting. Thus, while the form
of the production function affects the migration equilibrium and the solutions to the
endogenous variabies in equilibrium, the decision rules are unaffected. Consider the
model developed in chapter I1i to examine public goods provision given majority
voting under alternative imyopia and mobility assumptions. Now, consider the case
where type A individuals are mobile, type B individuals are immobile and output is
produced according to equation (Al). A myopic majority chooses the level of public
good to maximize the utility of a representative individual of the majority type. The
first order condition to this optimization problem given (A1) is identical to equation
(111.14), the myopic decision rule when interactive effects are prohibited. Similarly. a
non-myopic majority’s decision rule for public goods provision given (Al) is identical
to equation (111.25). Although regional levels of public goods provision are likely to
differ, the myopic and non-myopic rules for public goods provision when interactive
effects between labour inputs in production are permitted are identical to the rules
derived given the more restrictive production function adopted in chapter Il1.

To illustrate this conclusion. consider the two propositions derived in chapter
I11. Proposition | states that, if the mobile type forms the majority in both regions,
the migration equilibrium is the same whether individuals are assumed to be myopic
or non-imyopic with respect the migration effects of their decisions. In contrast,

proposition 2 states that it the immobile type forms the majority in at least one region
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mvopia assumptions matter for public goods provision and the migration equilibrium.
Sinc: the form ot the provision rules are independent of the type of production
func.on adopted, it is obvious that these results continue to hold for the more general
case w'.~ e the production function permits interactive etfects between labour types.

Az i the case with chapter I, the models developed in chapters 1V and V
focus on thie «iccision rules for the fiscal choices of regional majorities in alternative
settings. The first order conditions to regional majorities’ and minorities™ respective
optimization problems are unchanged when the production function given by equation
(A1) 1s adopted. In conclusion. the major results of this thesis relate to the decision:
making process or rules for fiscal choices given majority voting rather than the values
taken on by the endogenous variables in equilibrium. Therefore, the exclusion of
interactive etfects in production leaves the propositions and conciusions derived in

chapters 1ll to VI unchanged.
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Appendix B

The analysis presented in chapters III, IV and V of this thesis assumes that the

conditions necessary to ensure the existence of an unique migration equilibrium are

satisfied. As is demonstrated below, these conditions can be derived explicitly only

for the case where the majority in each region is comprised of perfectly mobile

individuals. For the case where a myopic or non-myopic type B majority exists in at

least one region, the model’s complexity prevents a tractabie derivation of the

necessary conditions.

Migration Equilibrium With Myopic, Majority Voting: Existence of Equilibrium

Consider the basic mo. 'l developed in chapter HI. If the conditions for the

implicit function theorem are - tisfied, then the equilibrium solutions for regional

expenditures on public goods a 1 the distribution of mobile population. G,, G, and

L?. are determined by the three equation system below:

(HRENY

(111.14.2)
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(HL.7) Uy’ G) UL G0

where t and m represent the labour type to form the majority n regions 1 and 2

respect.vely. Rewriting the above system, we obtain:

HUG, L LA L L T.T) 0

HYG.LLA L Ll T.T) 0

HYG,. G LML L L T,.T) 0

The implicit function theorem says that it H', H*, and H* have continuous partial
derivatives and the Jacobian determinant to the above system of equations is non-zero.
then these three implicit functions can be used to solve for the three endogenous
variables. G,. G, and L.

To satisty the conditions of the theorem and 0 ensure existence of a unigue
equilibrium, the determinant of the Jacobian matrix, |J|. for the above system of

equations must be nonzero where|J| equals:



oM -

oG

oH' oH' oH'|
oG, oG, 3L,

; oH® oH® oH- 0

ty - ¢ ,

. oG, oG, oL
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106G, 906, oL/

! 2 ]L’(Ii\ 1(/’\4 J
U, : < 0 by second order conditions
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T Va ’
I 1B A g By
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0
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In general. the expression for {J| is not easily evaluated. The difficulty arises
with the elements dH*/dG, and dH*/3G,. the partial derivatives of the equal utilities
condition with respect to the public good in each region. Suppose t=A and m=A
such that type A individuals form the majority in both regions. In this case, the
expression for dH*/dG, is identical to the first order condition for region i’s choice of

G, (i.e. equation (I11.14)). Since G, is chosen to ensure this condition equals zero in
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equilibrium. 0H/0G, equals zero. {Ji can therefore be written as:

.. . , A . A

s @ o A v 4 e U
A Lo 2 ‘
- o LA B L.-l_LH3|
chy A oLy (L )
{ - %! vl \

. l o = jl“ (n :L.n
4EN A .

At 4 A B 1 B B >
LA L7 -Ly (L7 Ly -Ly)y

Necessary and sutficient conditions for |} # 0 are that the three bracketed
expressions are nonzero. The second and third terms of |J| equal the second order
condition 1o region 1 and 2's optimization problem respectively. If the utility tunction
is strictly quasiconcave. ther both these expressions are strictly negative. To ensure

|J1 is nons:ngular. the additional restriction:

is reguired. It stability of the migration equilibrium is imposed 50 as to prevent
complete depopulation of tvpe A labour from any one region. then .ii. above
expression is negative.” This stability condirion is also discussed in Stiglitz (1977).

Boadway and Flaiters (1982) and Myers (1990). Assuming stability and a strictly

*This expression is obtained by taking the derivative of the equal utilities
condition with respect to L. Suppose U(x$.G,) - U(x3.G,) is positive. If a(U(- ) - Ut
) /3l is positive. then this utility differential becomes larger causing furthe: in-
migration of type A individuals to region one. This leads eventually to the complete
depopulation of type A individuals from region two. A sufficient condition for
stability of the migration equilibrium is that per capita rents are larger than per capita
taxes in cach region. or in other words. land is scaice and the economy is not
"underpopulated”. For further discussion of this condition. see Stiglitz (1977).
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quasiconcave utility function. |} is negative and the sutficient conditions tor
existence of an unique equilibrium are satistied when a type A majority exists in both
regions.

If a type B majority exists in region i. then dH9G, may be greator, less than
or equal to zero. The sign and magnitude ot this partial derivative depends on the
intraregional income difterentiai between type A and B individuals in region t and the
parameters of the model. In this case. the expression for [T} is not castly evaluated
and it 1s necessary to assume the conditions required for existence are satistied m the

case where a type B majority exists in at least one region.

Migration Equilibriun With Non-myopic, Majority Voting: Existence of
Eqguilibrium

As above. assuming the conditions for the implicit function theorem are
satisfied. then the equilibrium solutions for regionai expenditures on public goods and
the distribution of mobile population. G, G, and L}. when regional majorities arc

non-mvopic are determined by the three equation system below:

(11.25.1) LTt SR |

(111.25.2) R e R 0
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(111.7) Uiy, C,) Ul Gy) 0,

where 1 and m represent the labour type to form the majority in regions 1 and 2

respectively. The above system can be expressed as follows:

NG L LA L L T T) 0

VUG, L L L T T 0

(G, GS.L,AZL A'L1B-L2”* T.T,) O

If the conditions of the implicit function theorcm are satistied, then V'. V-and V° can
be used. in principle, to determine the non-myopic migration equilibrium solutions for
G,. G, and L7,

As is the case for the myopic equilibrium, the Jacobian determinant given

below must be non-zero to ensure the existence of a unique equilibrium:

At At !

G G, o

(j 1

) -2
cl”r A ol

oG, G, o 7 0
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it iype A individuals torm the majority in both regions. the non-myopic decision rules
for public goods provision collapse to the myopic decision rules as demonstrated in
chapter 1IT. Therefore, as long as the stability condition i1s met, a unique migration
equilibrium exists for this case. If, however. a type B majority cxists in at icast one
region, |J| depends on the parameters of the model and. in general, cannot be
signed. Theretore. the conditions necessary to ensure |J| 0 are assumed to be
satistied for the analysis presented in chapiers llI.

The basic model developed in chapter T s extended 1 both chapiers 1V and
V. With these extensions. the complexity of the model is increased making
impossible the evaluation ot the Jacobian determinant for the system of equations
determining the migration equilibrium. Thus, it is necessary to assume that the
conditions necessary tor existence are satisfie - .. - :lvsis presented in these

chapters as well.

Endogeneity of Regional Majorities

The endogenous determination of regional majorities can also lead o problems
of instability and non-existence of equilibrium. These issues are sidestepped in thrs
thesis since the analytical discussion focuses on the migcation equilibrium under
alternative population confizurations and by assuming the.¢ population configuraticns
are such that majority switching problems and instability are ruled out. ‘While these
issues are both interesting and challenging. the basic and extended models developed

here cannct adequately address these i:sucs.
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Appendix C

Table C1:

Type A Majority in Both Regions/ No Voluntary Transfers Permitted
Computed Equilibrium

6,=0.97, L*=5000, L% = L% = 2000

NC Cl C2 C3 ca Cs

LA 2350.4 2500.0 2500.0 2323.6 24239 | 2367.2

A 2649.6 2500.0 2500.0 2676.4 2576.1 | 2632.8

¥, 4043.1 4109.0 4109.0 4031.1 4075.7 | 4050.6

¥, 4302.0 4230.1 4236.1 1313.0 4269.9 | 42047 |

G, 992.0 1043.1 1017.} 987.5 1004.3 904 4
K 1042.6 1043.1 1017.1 1047.3 1030.1 | 1039.8

TR,,-TR,, | .0011 -

U(x4,G,) 4.22124 4.3278 4.2200 4.22116 | 4.2205 | 4.2210

U(x4,G,) 422124 4.3278 4.2200 4.22116 | 4.2205 | 4.2210

U(x4,G,) 4.3942 4.3278 4.4604 4.3825 4.4254 | 4.4014

U(xt,G.,) 4.5263 4.3278 4.4604 4.5372 4.4966 | 4.4519

o) 0.037

o3 0.009

o) -0.014

oY -0.043

o' +34.42

o" +29.12

o* -11.150

o' -30.445

o -6.9541

NC - No Constitution

Cl - Complete Income Sharing
C2 - Income Sharing By Type

C3 - Equal per Capita Rent Sharing
C4 - Maximize Output

CS - Opumal Distribution of Popular™
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Table C2:

Type A Majority in Both Regions/No Voluntary Transfers Permitted
Computed Equilibrium

6, =1.01, L =5000, Ly = Lt = 2000

NC Ci C2 C3 Cq Cs

L 2533.2 2500.0 2500.0 2557.8 25240 25435
L} 2466.8 2500.0 25090.0 24422 247501 245605
Yi 4302.3 4278.4 4278.4 4304.4 4289.6 42080
D 4212.1 42306.1 4236.} 4210.0 42249 42106.6
G, 1047.0 1064.3 1037.8 1047.8 1042.1 1O45.3
G, 1028.6 1064.3 1037.8 1027.8 1033.5 1030.3 i
TR,.-TR,, | -1.813 -
Ux3,G)) 4.3058 4.4157 4,3057 4.3058 4.3057 4.3058
U(x2,G,) a,.058 4. 4.3057 4.3058 4.3057 4.3058
Ulay,Gy) 4.5748 4, ! 4.5510 4.5767 4.5628 4.5707
U(x4,G,) 4.5271 4.4:. 7 4,5510 4.5251 4.5392 4.5313
o} 0.019
03 0.02%
o} -0.034

¥ -0.025
ot . -11.47
¢! -9.707
ol 4+ 3. 7718
o' 10.150
¢ 23064

NC - No Constitution

C1 - Complete Income Sharing
C2 - Income Sharing By Type

C3 - Equal per Capita Reni Sharing
C4 - Maximize Qutput

C5 - Optimal Distribution ot Pop-ilation
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Table C3:

Computed Equilibrium

6,=0.97, L*=5000, Lt = Lt = 2000

NC Ci C2 Cc3 c4 C5
LA 2350.4 2450.9 2246.3 2572.6 2423.9 2367.8
L3 2649.6 2549.1 2753.7 2427.4 2576.1 2632.2
v, 4043.1 4087.6 3996. 1 4140.3 4075.7 4050.9
¥ 4302.0 4257.9 4346.7 4203.3 4269.9 4294.4
G, 992.0 1034.7 973.4 1029.4 1004.4 995.0
G, 1042.6 1051.7 1059.4 1004.8 1020.1 1039.6
TR,,-TR,, | +0.001 | -11.38 -57.12 -42.58 2910841 | 375332
U(x, 8, 4.2212 4.3281 4.2182 4.2198 4.2205 4.2210
U(x4,G,) 4.2212 4.3281 4.2182 4.2198 4.2205 4.2210
uG,G,) 4.3942 4.3281 4.4593 4.4859 4.4254 4.4016
U(xy,G.) 4.5253 4.3281 4.4661 4.4326 4.4961 4.5192
o) 0.030
0, 0.0164
o} -0.017
¢Y 0,041
o -55.41
o' +1.699
0" +49.44
L 2910811
o -375339

NC - No Constitation
Ct - Complete Income Sharing

C2 - Income Sharing By Type

C3 - Equal per Capita Rent Shanng

C4 - Maximize Output
C5 - Optimal Distribution et Population
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Tabie C4:
Type A Majority in Both Regions/ Voluntary Transfers Permitted

Cemputed Equilibrium
6.~ 1.01, L*=5000, L* = Ly = 2000

NC Ci C2 C3 4 Cs
L} 2553.2 2516.0 2583.9 2476.2 25249 25432
L3 2446.8 2484.0 2416.1 2523.8 24751 2450.8
v, 4302.3 4285.7 4316.0 4267.7 4289.¢ 4297.9
v, 4212.1 4228.9 4198.2 4246.7 42249 4216.6
G, 1047.0 1067.2 1052.2 1033.7 10421 1045.2
G, 1028.6 1061.5 1023.2 1041.9 1033.5 1030.4
TR,.-TR,, | -1.813 3.794 +19.35 +14.20 | -189695 70897
U(x4,G,) 4.3058 4.4137 4.3055 4.3056 4.3057 43058
Ux3,G.) 4.3058 4.4157 4.3055 4.3056 4.3087 4.3088
U(x%,G,) 4.5748 4.4157 4.5524 4.5419 4.5628 4.57006
L(x4,G.) 4.5271 4.4157 4.5501 4.5598 4.5392 48314
o} 0.021
0} 0.026
o -0.033
o} -0.025
o* +18.95
o -0.446
of -16.49
o 189705
o, -70844

NC - No Consutution

C1 - Complete Income Sharing

C2 - Income Sharing By Type

C3 - Equal per Capita Rent Sharing

C4 - Maxiniize Output

C5 - Optimal Distribution of Population




275

Table C5:

Type B Majority in Both Regions/ Voluntary Transfers Permitted/Not Permitted
Computed Equilibrium

6,=1.01, L*=5000, L% = L& = 3500

NC Cl C2 C3 c4 Cs
L} 2551.7 2500.0 2500.05 2543.0 2524.9 2554.2
L} 2448.3 2500.0 2499.95 2457.0 2475.1 2445.8
v, 4953.9 4930.6 4930.7 4950.0 4941.8 4955.0
v, 4858.6 4881.8 4881.8 4862.5 4870.7 4857.4
G, 1197.9 1226.6 1184.3 1195.6 1190.8 1198.6
G, 1170.9 1226.6 1184.4 1173.2 1178.0 1702 |
TR.-TR, | 0 0 ) 0 0
UG, | 4.3002 4.1012 4.3001 4.30019 | 4.3001 4.3002
U(x4,G,) | 4.3002 4.1012 4.3001 4.30019 | 4.3001 4.3002
Uxt,G,) 3.9760 4.4012 3.9558 3.9724 3.9047 3.9771
Uxy,G,) 3.9355 4.4012 3.9558 3.9392 3.9467 3.9344
¢ -0.045
) -0.036
oy 0.025
ol 0.033
o' -10.66
o" -13.73
o -4.2800
o 13.2783
¢’ -1.2689

NC - No Consttution

¢l - Completz Income Sharing

C2 - locome Sharing 3y Type

(3 - Equal per Capita Rent Sharing

C4 - Maximize Output

CS - Optimal Distribution of Population
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Table C6:
Type B Majority in Both Regions/ Voluntary Transfers Permitted/Not Permitted

Computed Equilibrium
6,=0.97, LA=5000, L} = L¥ = 3500

NC C1 C2 C3 Cq T“S
L} 2342.0 250C.0 24999 2368.4 24239 23344
L3 2658.0 2500.0 28001 2631.0 2576.1 20065.6
v 4665.7 4735.4 4735.3 4677.5 4702.1 4062.3
¥ 4951 .4 4881.8 4881.9 4939.9 4915.0 19547
G, 1120.6 1202.1 1161.0 1127.4 1141.7 1118.0
G, 1201.2 1202.1 1160.5 1194.7 1180, 1 1203.6
TR,,-TR,, | 0 0 0 0 0
U(xy,G)) 4.2159 4.0196 4.2145 4.2155 4.2149 4.21060
Ux4,G,) 4.2159 4.0196 4.2145 4.2158 4.2149 4.2160
U(x4.G)) 3.8161 4.0196 3.8771 3.8274 3.8508 38128
U(x4,G,) 3.9370 4.0196 3.8771 3.9268 3.9039 3.9407
¢’ -0.027
0} -0.053
o} 0.04
o4 0.017
ot +31.98
o' +41.19
o® +12.87
¢ -39.833
¢ 3.7070

NC - No Constitation

Cl - Complete Income Sharing
C2 - Incomwe Sharing 3y Type
C3 - Equal per Capits Rent Sharing

C4 - Maximize Onzput

C3 - Optimal Disiiibution of Population
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Table C7:

Voluntary Transfers Permitted/ Not Permitted
Computed Equilibrium
6,=1.01, L*=5000, Ly = 1000 Lt = 4000

NC Cl C2 C3 c4 Cs
L 2518.0 4060 4000 1171.2 2524.9 1677.5
L2 2482.0 1000 1000 3828.8 2475.1 3322.5
¥, 3694.9 4285.1 4285.1 2974.2 3698.0 3278.3
¥, 5056.4 4242.6 42427 5595.7 5033.3 5406.2
G, 857.7 1066.0 1068.4 590.8 859.1 692.2
G, 1207.7 1066.0 4064.5 1530.1 1206.0 1408.2
TR,,-TR,, | - o e e e s
UG, | 4.2801 4.0865 4.0770 4.2340 4.2806 4.2393
Uxy,G,) | 4.2801 4.0865 4.0770 4.2340 4.2806 4.2393
U(4,G,) 5.3935 4.0865 4.0960 4.4433 5.3970 4.8904
U(x4.G.) 3.8023 4.0865 4.0960 4.1921 3.7998 4.0594
o) 0.0672
o) -0.2786
o) -0.2899
oY 0.0750
0" 276.62
o" 2919
oM -556.74
o -2.9405
o 346.68

NC - No Consttugon

¢l - Complete Income Sharing
.2 - income Sharing By Type
Vi - Equal per Capita Rent Sharing

C2 - Maximize Output
'S - Optimal Distribution of Population
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Table C8:

Type A Majority in Region 1 and Type B Majority in Region 2/
Voluntary Transfers Permitted / Not Permitted
Computed Equilibrium
6,=0.97, L*=5000, L} = 1000 LY = 4000

NC Cl1 C2 3 C4 Cs T

L} 2320.7 4000 43N0 1051.66 | 2423.0 1513.5

L} 2679.3 1000 1000 3948.34 | 2576.1 3486.5

¥, 2461.5 4115.4 4115.3 2778.6 3507.5 30594

¥, 5143.3 4242.6 42428 5638.5 5098.3 5409.1

G, 806.47 1044.8 1037.3 "38.9 826.4 0650 4
| G, 1235.0 1044.8 1048.8 i 738.7 £210.5 14267

TR,.-TRy, | - | e e e

U(x4,G,) 4.2025 4.0052 3.9768 4.1" % 4.2084 4.1763
| UaGy) 4.2025 4.7052 3.9768 4.1794 4.2084 4.1763

Uix4.G,) 5.1854 4.0052 4.0335 4.2446 5.2380 4.0842

U(x4,G,) 3.8050 4.0052 4.0337 4.1670 3.7699 40438

o) 0.0813 )

o3 -0.2956

" -0.2616

o¥ 0.0580

o 301.5

o" -255.7

o¥ -525.8

¢ -43.272

¢ 329.01

NC - No Constitution
Cl - Complete Income Sharing

C2 - Income Sharing By Type

C3 - Equal per Capita Rent Shariny

C4 - Maximize Output
C5 - Optimal Distribution of Population
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Table C9:
Constitutional Rankings: Type A Majorities Exist in Both Regions
& Voluntary Transfers Permitted Under Constitution
L*=5000, L{=L%20¢" 6,=1.01, 6, =0.98

{a) Production Uncertainty Only

Type A individuals 7<0.7 I>NC>5>4>3>2
0.7<7<0.9 1>NC>5>3>4>2
7=0.9 I>NC>3>5>4>2
w=1.0 1>3>NC>5>4>2

Type 8 mdividuals in region 1 | 7<0.6 3>2>4>5>N0T>1
7=0.6 3>2>NC>1>5>
7=0.0 3>NC>5>4>2>1

Type B individuals in region 2 | 7<0.6 NC>5>4>2>3>1
0.6=<7<0.7 S>MNC>4>2>3>1
0.7=7<0.9 2>5>NC>4>3>1
T=1.0 225>4>NC>3>1

{b) Production and Reyirn of Residence Uncedtainty

Type A individuals 7<0.7 1>NC>5>4>3>2
0.7=7<0.9 I>NC>5>3>4>2
m=0.9 I>NC>3>5>4>2
w=1.0 1>3>NC>5>4>2

Type B individuals 7<0.9 S5>NC>2>3>4>1
=1.0 4>5>NC>2>3>1

(c} Production and Labour Type Uncertainty

All individuals 7<0.8 I>NC>5>2>3>4
08=7n<0.9 I1>NC>5>3>2>4
7=1.0 I>NC>3>5>4>2

NC: No Constitution

1o Complete Income Sharing

2 Income Sharing By Type

3 ¢ Equal Per Capita Rent Shares

4 Maximum Output

§ © Optimal Population Distribution
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Table C10:

Constitutional Rankings: Type A Majorities Exist in Both Regions
& Voluntary Transfers Not Permitted Under Constitution
L*=5000, L¥=L%=2000
8,=1.01, 6, =0.98

{(a) Production Uncertainty Only

Type A individuals I>3>NC>S5>4>2
Type B individuals in region 1 | #<0.0 2>4>5>NC>3>
7=0.06 2SNC>4>5>3> 1
7=0.7 NC>3>5>4> 2> 1
7=0.8 ISNC>5>4>2>1
Type B individuals in region 2 | #<0.6 I>NC>5>4>2>
r=(.7 2>4>5>3>NC> 1
m=0.8 | =>4>5>NC>3>1

(b) Production and Region of Residence Uncertainty

Type A individua: I>3>NC>58>422
Type B indiy T<1.0 S>2>NC>3>4 1
7=1.0 4>5>2>NC>3>
R L —
(c) P: ‘certainty
Alli, m<1.0 1>3>NC>5>4>2
T=1.0 1>3>NC>4>522
NC: e Loanon
1 : Complete Income Sharing
2 ¢ lncome Sharing By Type
3 : Equal Per Capita Rent Shares
4 : Maximum Output
5 : Optimal Population Distribution
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Table Cl1:

Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted Under Constitution
LA=5000, L*=L%=3500
0,=1.01, 8, =0.98

(a) Productio.y Uncertainty Only

Type A individuals T<Q.3 SENC>3>4>2>1
0.53=w<0.5 S>NC>3>2>4>
w=0.5 S»2>NC>3>4>1
=05 2>S5>NC>3>4>

Type B individuals in region 1 <07 1>2>4>3>NC>S
=07 I>8>NC>3>42>2

Type B individuals in region 2 7<0.7 I>5>NC>3>4>2
7=0.7 1>2>NC>4>3>58

{b) Production and Region of Residence Uncertainty

Type A individuals 7<0.3 SENC>3>4>2>
0.3=7<0.5 S>NC>3>2>4>1
7=0.3 S>I>NC>3»4>1
w=0.5 I>5>NC>35490m

Type B individuals 1>4>3>2>NC>5

(c) Production and Labour Type Uncertainty

All individual:. 7<0.4 I>NC>3>4>2
7=0.4 I>NC>3>2>4
7=0.5 I>NC>2>3>4
m=0.5 1>2>NC>3>4

NC: No Constitution

1 : Complete Income Sharing

2 ¢ Income Sharing By Type

3 : Equal Per Capita Rent Shares

4 : Maximum Qutput

5 : Optimal Population Distribution
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Table C12:
Constitutional Rankings: Type A Majority in Region 1 & Type B Majority in Region 2
& Voluntary Transfers Not Permitted Under Constitution
L*=5000, L'=1000, L%=4000
8,,=1.01, 6, =0.98

(a) Production Uncertainty Only

Type A individuals 7<0.7 4>NC>3>5>1>2
7=0.7 4>NC>3>5>2>1

Type B individuals i region | 7<0.7 4>NC>5>3>2>1
=07 4>NC>5>3>1>2

I v B individuals in regton 2 7=0.1 3>5>2>1>NC>4
ﬁ 0.2=7<0.5 3>2>5>1>NC>4
0.5=7<0.7 3>2>1>5>NC>4

r=0.7 3I>1>2>5>NC>4

(b) Production and Region of Residence Uncertainty

Type A individuals <07 4>NC>3>5>1>2
=207 4>NC>3>5>2>1
Type B individuals 7<0.3 3I>E>NC>4>2>1
0.3=7<0.7 3>5>NC>4>21>1
7=0.7 I>S>NC>4>1>2

(¢) Production and Labour Type Uncertainty

All individuals 3I>S5>NC>4>2>1

NC: No Constitution
1 : Complete Income Sharing

2 : lncome Sharing By Type

3¢ Equal Per Capita Rent Shares

4 : Maximum Qutput

5 ¢ Optinil Population Distribution
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Table C13:

Constitutional Rankings: Type A Majorities Exist in Both Regions
& Voluntary Transfers Not Permitted Under Constitution
L*=5000, L'=L132000
6,=1.03, 6, =0.97

(a) Production Uncertainty Only

Type A individuals w04 I>NC>3>8>452
=04 I>3>NC>5>4>2
Type B individuals in region | 703 2>I>S5>NC>3
0.3=s7<0.5 2>4>NC>5>»3>1
m=0.5 NC>4>5>2>3>1
0.5<7<0.8 NC>3>5>4>2>
=208 I>NC>5>4>2>
Type B individuals in region 2 < 0.4 ISNC>5>4>2>1
w=0.4 I>S>NC>4>2>1
7=0.5 4>5>2>3>NC >
7 =0.0 2>4>5>3>NC> 1
7>0.6 2>455>NC>3>1

(b) Producticn and Region of Residence Uncertainty

Type A individuals 7<0.4 I>NC>3>5>4>2
7204 1>3>NC>58>4>2
Type B individuals 4>5>2>NC>3>1

(¢ Production and Labour Type Uncertainty

Al individuals 7<0.8 I>NC>5>3>4>2
0.8<7<0.9 I>NC>3>5>4>2
7=1.0 I1>23>NC>5>4>2

NC: No Constitution

: Complete Income Sharing

: Income Sharing By Type

: Equal Per Capita Rent Shares

: Maximum Output

: Optimal Population Distribution

LV TN N UN I 3% S
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Table Cl4:

Constitutionai ¥ ankings: Type A Majorities Exist in Both Regions
& Voluniary Transfers Permitted Under Constitution
LA=5000, LY'=L"%=2000
6,=1.03, 6,=0.97

.) Production Uncertainty Only

Type A individuals I>NC>5>4>3>2

Type B individuals in region 1| 7<0.4 3>2>3>5>NC>|
=04 3>2>4>NC>5>1
7 =0.5 NC>2>4>5>3>1
7>0.5 NC>5>4>2>3>1

Type B individuals in region 2 | 7<0.4 NC>5>4>2>3>1
7=0.4 S5>NC>4>2>3>1
7=0.5 2>4>5>2>NC>1
7>0.5 3>2>4>5>NC>1

(b} Production and Region of Residence Uncertainty

Type A individuals 1>NC>5>4>3.,2

Type B individuals 2>4>5>NC>3>1

(¢) Production and Labour Type Uncertainty

Al individuals I>NC>5>4>2>3

NC: No Constitution

1 : Complete Income Sharing

2 : Income Sharing By Type

3 : Equal Per Capita Rent Shares

4 : Maximum Output

5 : Optimal Population Distribution



(a) Production Uncertainty Only

285

Table C15:

Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
L*=5000, L'=L%=3500
0,,=1.03, 6,=0.97

Type A individuals

S>NC>3>34>2>1

Type B individuals in region 1 7<(.3 1>2>4>3>NC>S
7=0.5 1>4>3>2>NC>S5
n>0.5 I>8>NC>3>4>2

Type B individuals in region 2 7<0.5 I>5>NC>3>4>2
7=0.5 1>4>3>2>NU>S
7>0.5 1>2>4>3>NC>S

(b) Production and Region of Residence Uncertrinty

Type A individuals

5> NC>3>4>2>1

Type B individuals

i>4>3>2>NC>S

{c) Production and Labour Type Uncertain v

All individuals

] >5>NC>3>4>2

— NCT No Constitution

: Complete Income Sharing

: Income Sharing By Type

: Equal Per Capita Rent Shares

: Maximum Quiput

: Optimal Population Distribution

LV T CORPS I S R
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Table C16:
Constitutional Rankings: Type A Majority in Region 1 & Type B Majority in Region 2
& Voluntary Transfeis Permitted/ Not Permiited Under Constitution
L*=5000, L¥=1000, L%=4000, 6,=1.03, 6,=0.97

(a) Production Uncertainty Only

Type A individuals 7<0.3 4>NC>3>5>1>2
0.3<7%-0.6 4>NC>5>3>2>1
7>0.6 NC>4>5>3>2>1

Type B individuals in region | 7<0.8 4>NC>5>3>2>1
720.8 NC>4>3>2>1

Type B individuals in region 2 7<0.4 3>2>5>1>NC>4
0.4=7<0.7 3I>2>1>5>NC>4
7=0.7 2>3>1>5>NC>4
T>0.7 2>3>1>5>4>NC

(b) Production and Region of Residence Uncerta:nty

Type A individuals 7<0.3 4>NC>3>5>1>2
0.3<7:0.6 4>NC>5>3>2>1
T> 6 NC>4>5>3>2>1
Type B individuals 7=0.1 3I>5>NC>4>2>1
7=0.2 3>5>NC>2>4>1
0.2<7<0.7 3>5>2>NC>4>1
0.7=7w<1.0 3>5>2>4>NC>1
w=1.0 3>2>5>4>NC>

(¢) Production and Labour Type Uncertainty

All individuals 7<0.7 3>5>NC>4>2>1
08<=7=<0.9 3>5>4>NC>2>1
7=1.0 3>5>2>4>NC>1

— NC: No Constitution

: Complete Income Sharing

: Income Sharing Rv Type

: Equal Per Capita Rent Shares
: Maximum Output

: Optimal Population Distribution

h e 21—
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Tabie C17:
Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
LA*=5000, L*=L%=3500, T'=5000

(a) Production Uncertainty Only

Type A individuais 7 <0.3 2>3>4>NC>5>1
_Zr_=0.3 2>3>NC>5>4>1

0.4=s7<0.7 2>NC>5>5>4>1

0.7<7=<0.9 NC>8§>2>3>4>1

7=1.0 NC>§>2>4>3>1

Type B individu Isin region | 7<0.7 NC>5>4>3>1>2
7=0.7 NC>5>3>4>1>2

Type B individuals in region 2 T<l1.0 1>2>3>4>5>NC
7=1.0 1>2>3~4>5>NC

{b) Production and Region of Residence Uncertainty

Type A individuals 7<0.3 2>3>4>NC>5>1
7=0.3 2>3>NC>5>4> |
0.4=7<0.7 I>NC>5>3>4>1
0.7=7=<0.9 NC>5>2>3>4> 1|
m=1.0 NC>5>2>4>3>1

Type B individuals 7=0.1 1>2>5>3>4>NC
v I<7r<0.3 1>2>3>5>4>NC
0.3=7<0.7 [>2>3>5>NC>4
m=0.7 1>3>2>5>NC>4

(c) Production and Labour Type Uncertainty

All individuals 7=0.1 1>2>3>4>5>NC
0.1<7r<0.3 1>2>3>5>4>NC
: 7203 1>2>3>5>NC>4

NC: No Constitution

1 : Complete Income Sharing
2 : Income Sharing By Type
3 : Equal Per Capita Rent Shares

4 : Maxi.num Output
5: Optimal Population Distribution
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Table C18:
Constitutional Rankings: Type B Majorities Exist in Both Regions &
Voluntary Transfers Permiited/ Not Permitted Under Canstitution
1LA=5000, L¥=L%=3500, T'=4500

(a) Production Uncertainty Only

Type A individuals 7=0.1 3>4>2>5>NC>1
7=0.2 3>2>4>5>NC>1
0.2<7<04 3>5>2>4>NC>1
7=0.4 3>5>NC>2>4>1
w=0.5 S>NC>3>2>4>1
7>0.5 NC>5>2>3>4>1

Type B individuals in region | 7<0.5 NC>5>1>4>3>2
w=0.5 NC>5>4>1>3>2
7=0.6 NC>5>4>3>1>2
7>0.6 NC>5>3>4>1>2

Type B individuals in region 2 7<0.7 1>2>3>4>5>NC
7=0.7 1>2>4>3>5>NC

(b) Production and Region of Residence Uncertainty

Type A individuals 7=0.1 3>4>2>5>NC>1
7=0.2 3>2>4>5>NC>1
0.2<7<0.4 3>2>5>4>NC>1
7=0.4 3>5>NC>2>4>1
7=0.5 S>NC>3>2>4>1
x>0.5 NC>353>2>3>4>1
Type B n. " iduals 7=0.1 1>2>5>4>NC>3
0.1<7<0.3 1>2>4>5>NC>3
7=0.3 1>2>4>5>3>NC
0.3<7<0.7 1>4>2>3>5>NC
0.7<7=0.8 1>4>3>2>5>NC h
7>0.8 1>3>4>2>5>NC "
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Table C18 cont'd:
Constitutional Rankings: Type B Majorities Exi<t in Both. Regions &
Voluntary Transfers Permitted/ Not Permitted t nder Constitution
L*=5000, 1.¥=01%=3500, T'=4500

(c) Production and Labour Type Uncertainty

All individuals 7203 1>3>2>34>5>NC

7=0.3

1 >2>3>34>58>NC

NC: No Constatution

1 : Complete lacome Sharing

2 : income Sharing By Type

3 : Equal Per Capita Rent Shares
4 : Maximum Output

d

: Optimal Population Distribution
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Table C19:

Voluntary Transfers Permitted/ Not Permitted Unc'er Constitution

(a) Production Uncertainty Only

L*=5000, L»=3800, L®=3500

Type A individuals 7<0.3 NC>2>5>4>3>1
0.3=7<0.5 NC*= >4>3>1
0.5=7<0.8 N >4>3>1
7=0.8 NL ~4>3>2> 1
7=0.9 NC>3>5>4>2>1
w=1.0 3I>4>5>NC>2>1

Type B individuals in region | 7<0.4 1>2>3>4>5>NC
0.4=7<0.8 1>2>3>5>4>NC
0.8<7x<1.0 1>3>2>5>NC>4
7=1.0 1>3>5>2>NC>4

Type B individuals in region 2 7<0.4 I>NC>5>4>3>2
0.4<%<0.8 1>NC>4>5>3>2
7=20.8 I1>4>NC>5>2>3

(b) Production and Region of Residence Uncertainty

Type A individuals

Type B individuals

_w<03 NC>2>5>4>3>1
0.3=7<0.5 NC>5>2>4>3>1
0.5=7<0.8 NC>5>2>4>3>1
7=0.8 NC>5>4>3>2>1
7=0.9 NC>3>5>4>2>1
7=1.0 3>4>5>NC>2>1
7<0.6 1>3>4>5>NC>2
0.6=7<0.9 1>3>5>4>NC>2
7=0.9 1>3>5>NC>4>2
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Constitutional Rankings: Type B Majorities Exist in Both Regions &
Voluntary Transfers Permitied/ Not Permitted Under Constitution
L*=5060, L%Y=-3800, LY=23500

(¢) Production and Labour Type Uncertainty

All individuals

7<0.3 I>3>4>5>NC>?
0.3<sw<0.7 1>3>8>4>NC>2
720.7 | >3I>S>NC>4>2

NC: No Contract

1 : Complete Income Sharing

2 : Income Sharing By Type

3 : Equal Per Capita Rent Shares

4 : Maximum Qutput

S : Optimal Fopulation Distribution
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Table C20:
Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
L*=5000, LF=4000, L}=3500

{a) Production Uncertainty Only

Type A individuals 7<0.3 NC>2>5>4>3>1
7=0.3 NC>5>4>2>321
7=0.4 NC>5>4>3>2>1
04<7<liO NC-31>5>3>2>1
7=1.0 3>4>NC>5>2>1

Type B individuals in region | 7<0.7 1>2>3>58>4>NC
0.7=7<0.9 1>3>2>5>4>NC
7=0.9 1>3>2>5>NC>4

Type B individuals in region 2 7<0.8 I>NC>4>5>3>2
0.8=71<0.9 1>NC>4>5>2>3
720.9 1>4>NC>5>2>3

(b) Production and Region of Resider

1ce Uncertainty

Type A individuals 7<0.3 NC>2>5>4>3>1
7=0.3 NC>5>4>2>3>1
7=0.4 NC>5>4>3>2>1
0.4<7<1.0 NC>4>5>3>2>1
w=1.0 3>4>NC>5>2>1

Type B individuals 7=0.1 1>3>4>5>NC>2
0.1=7<.9 1>3>5>NC>2
7=0.9 1>3>5>>4>2
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Table C20 cont'd:
Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
L'=5000, L'=4000, L%=3500

(c) Production and Labour Type Uncertainty

All individuals 7<0.6 I>3>53>4>NC 22
T=0.0 ISI>S>34>NC ™2
0.6<w<.8 I>S> 14 >NC>2
0.8+ <0.9 ISS>INCH g2
72(.9 I>SSNC>d>1>2

NC: No Contract
: Complete Income Sharing
: Income Sharing By Type
: Equal Per Capita Rent Shares
: Maximuni OQutput
: Optimal Population Distribution

th & 'ty —
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Table C21:
Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
1.*=5000, L"=L%=3500

p=0.65
(a) Production Uncertainty Only
Type A individuals S>NC>3>4>2>1
Type B individuals in region | 7<Q.8 1>2>4>3>NC>S
7=20.8 I1>5>NC>3>4>2
Type B individuals in region 2 7<0.8 1>5>NC>3>4>2
7=0.8 1>2>4>3>NC>5

(b) Production and Region of Residence Uncertainty

" Type A individuals S>NC>3>4>2>1

" Type B individuals 1>4>3>2>NC>S

(¢) Production and Labour Type Uncertainty

All individuals 1>5>NC>3>4>2
NC: No Constitution
1 : Complete Income Sharing
2 : Income Sharing By Type
3 : Equal Per Capita Rent Shares
4 : Maximum Qutput
5 : Optimal Population Distribution
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Table C22:
Constitutional Rankings: Type B Majorities Exist in Both Regions
& Voluntary Transfers Permitted/ Not Permitted Under Constitution
L*=5000, L"=L%=3500

p=0.60
(a) Production Uncertainty Only
Type A individuals S>3>NC>4>2>
Type B individuals in region | 7<0.8 >2>4>NC>3>5
7208 1>5>3>NC>4>2
Type B individuals in region 2 7<0.3 I>5>3>NC>4>2
0.3=7<0.5 [>8>3>NC>2>
7=0.5 1>5>2>3>NC >4
0.6=7w<0.8 1>2>58>3>NC>4
7=0.8 1>2>4>NC>3>8

(b) Production and Region of Residence Uncertainty

Type A individuals §>3>NC>4>2>1

Type B individuals 1>2>4>NC>3>5

(c¢) Production and Labour Type Uncertainty

All individuals n=0.1 1>2>5>3>NC>4

7>0.1 2>1>8>3>NC>4

NC: No Constitution

: Complete Income Sharing

: Income Sharing By Type

: Equal Per Capita Rent Shares

: Maximum Output

: Optimal Pupulation Distribution

o Wt -





















