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1 Introduction

Most countries are organized as federations. They are formed of a system of jurisdictions

across which economic activity is unrestricted and which enjoy some degree of political inde-

pendence from the federal government. The main argument that justifies this organizational

form is the following: on the one hand, economic integration guarantees free trade and factor

mobility to exploit the efficiency gains from common markets. On the other hand, decentral-

ized decision making ensures that local policies are customized to the needs of potentially

heterogeneous populations with different regional tastes. Apparently, this institutional ar-

rangement is so attractive as to foster the integration of nations into federations with the

European Union as a prominent example. Yet, the local political autonomy present in many

federal states need not be accompanied by the corresponding financial autonomy: the link-

age between local revenues and expenditures is frequently broken through inter-jurisdictional

redistribution. In Canada, Italy, Germany, and the EU, for example, this redistribution

takes the form of unconditional interregional ‘equalization grants’ that are part of an explicit

program designed to diminish regional inequalities. Alternatively, the interregional redistri-

bution may be carried out in a more indirect way as in the U.S., where the federal government

redistributes public revenues across states through the use of federal grants.

The numbers involved are significant.1 Germany’s interstate transfer system Länderfinanz-

ausgleich, for instance, is founded on the constitutional goal to ‘equalize living standards’

across the nation (Article 72) and is itself explicitly accounted for in the constitution (Articles

106 and 107). A total of 16.9 billion Euro, or 8.8 % of local revenues, was directly transferred

between the German states, not counting federal ‘special cohesive transfers’, which mostly

flowed to states in the East. In Canada, the formal Equalization Program was established as

a federal responsibility in Section 36(2) of the Constitution Act 1982 with the objective of

‘ensuring that provincial governments have sufficient revenues to provide reasonably compa-

rable levels of public services as reasonably comparable levels of taxation’. In 2000-2001, the

Canadian federal government paid a total of CND $ 10.8 billion to eight of the ten provinces,

which amounts to up to 25 percent of the public revenues in the Atlantic provinces and close

to 10 percent in Quebec. Even the European Union with its relatively small financial links

redistributes a sizable portion of its expenditures among member states through its Struc-

1Not least for this reason, the interregional transfer scheme has recently been subject to a heated political
debate in several countries such as Germany, Italy, and Canada.
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tural Funds, which are directed at ‘reducing disparities and promoting economic and social

cohesion in the European Union’ (Articles 130A and 130C of the Single European Act and

Article 10 (3) of Council Regulation (EC) N 1260/99). The EU spend 28.7 billion Euro, or

roughly 30% of its entire budget, on this transfer scheme in 2002. Yet, regional disparities

are a persistent phenomenon. Indeed, a recent look at the most developed OECD countries

reveals that divergence rather than convergence is the norm. During the 1990’s, for instance,

the coefficient of variation of regional GDP grew by 16 percent on average, and 14 out of 23

countries experienced increasing inter-regional inequality.2

This paper aims to provide a new perspective on interregional redistribution as well as an

explanation for why it may not be an appropriate instrument to reduce interregional dispar-

ities. We start from the observation that regional differences in living standards and policies

will give rise to migration if households are mobile. In a world of falling mobility cost and

increasing economic integration, migration – as a substitute or a complement to interregional

redistribution – should thus be taken into account when studying the determinants and the

consequences of horizontal transfers in a federation of jurisdictions.

To this end, we develop a model which we believe will reflect the stylized characteristics of

federal systems reasonably well. We consider an economy divided into two jurisdictions that

form a federation. Since the jurisdictions are part of a federal entity, regions cannot impose

(explicit or implicit) constraints on the movement of citizens across their borders, i.e., there

is free migration and equal treatment of immigrants everywhere. Each region controls a fiscal

policy which is determined by majority vote of its residents. Because we take the population

to be heterogeneous, political decisions are not taken unanimously and there is a conflict

of interest among local voters that manifests itself in inefficiently high levels of local public

spending. Local population structures are not exogenous, however. Rather, agents migrate in

response to policy (tax base) difference across regions. At the same time, residential choices

determine policies through the democratic process. There is thus an interdependency between

residential and political choices of agents, which together with the inefficiencies generated by

the political conflict of interest, is at the heart of our analysis.

The existing literature on interregional redistribution, in contrast, sees them as instruments

2Data Sources: Der Länderfinanzausgleich in Zahlen, Bundesfinanzministerium 2002, The Atlantic
Provinces Economic Council’s Atlantic Report, Vol. 35, No. 4, Winter 2001, the European Union Finan-

cial Report 2002, European Commission 2003, and the OECD Territorial Outlook 2001, OECD.
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to either internalize externalities that may arise from spill-over effects or competition between

jurisdictions, or to cushion individual income risk and regional specific shocks. These impor-

tant issues are the subject of contributions by Boadway and Flatters (1982), Myers (1990),

Wildasin (1991), Persson and Tabellini (1996a, 1996b) and Besley and Coate (2003) and are

by now fairly well understood. The main difference lies in our focus on the political economy

aspects of intra- versus interregional redistribution in the presence of mobility. In the section

below, we discuss the relationship of the present model with the literature.

In a preliminary step in our analysis, we first consider a situation without transfers, i.e.,

where jurisdictions are financially self sufficient. In this case, we find that free and costless

migration suffices to bring about regional convergence in terms of policies and per capita

incomes. Moreover, the identical policies selected at the local level are equal to the policy

that would have been chosen in a central regime, i.e., through majority vote of the entire

population. This outcome of convergence as a result of migration is a property of our model

that reflects the well-known phenomenon of the ‘poor chasing the rich’ and serves as a start-

ing point of our analysis. In a second step, we then introduce inter-jurisdictional transfers

that are financed out of, or flow into, local budgets. Allowing for interregional redistribu-

tion between regions changes the picture dramatically. Regions now not only differ in their

local equilibrium policies, but also diverge with respect to per capita incomes: high-income

households live in one region and low-income households in the other. Intuitively, transfers

prevent the migration from poor regions into wealthy regions that helps to equalize local

living conditions if households are sufficiently mobile. Thus, the paradoxical situation arises

that interregional transfer payments sustain interregional (income-)inequalities that could not

persist otherwise. While this situation could be perceived as inequitable, our last set of results

also shows that interregional redistribution can be beneficial for other reasons. Specifically,

the transfer-sustained equilibrium sorting of the population according to income may de-

crease the heterogeneity of the population structure in each jurisdiction. We also present

some empirical evidence that is consistent with both of these implications of our theoretical

model. First, using panel data from 17 OECD countries, we show that a higher level of

inter-regional transfer payments is positively associated with (future) differences in income

inequality across regions, i.e., countries who have increased their sub-governmental transfers

and grants subsequently experienced more divergence (less convergence) across regions over

time than countries who have lowered their transfers. Second, panel data from Canadian
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provinces reveal that transfers are negatively associated with differences in income inequality

within the regions of a single federation, i.e., more inter-regional redistribution within Canada

went hand in hand with less income inequality within the provinces.

Since inter-regional transfers have a negative effect on inter-personal inequality, they

endogenously lower the distortions introduced by the conflict of interest inherent in the

democratic process through which local policies are determined. Expressed differently, the

induced greater homogeneity of local preferences in equilibrium facilitates a better tailoring

of public activities to local circumstances and, hence, a ‘government closer to the people’.

As a consequence, the individual losses arising from the local collective choice process are

lower than in a federal system without interregional redistribution and a central regime,

respectively. For this reason, it may be optimal to select decentralization accompanied by a

scheme of interregional financial aid at a constitutional stage where the entire population

votes over its governance structure. On the normative side, our findings thus imply that

interregional transfers can be welfare enhancing because they may promote interpersonal

equality among the population in each region. This is true precisely because they at the

same time allow for more interregional inequality across the entire federal system.3 Empirical

evidence from Canadian provinces and OECD countries supports the main implications of

our theoretical model.

Relation to the Literature

The present model is related to several lines of research. First, there is a number of contri-

butions on the effects of interregional redistribution. Largely ignoring the obvious and often

stated equity objective of fiscal equalization programs, this work has focused mostly on their

efficiency properties. One strand of research has noted the similarity to Pigouvian taxes and

subsidies, and pointed to the potential to correct for various externalities among jurisdic-

tions. Boadway and Flatters (1982), Myers (1990), Wildasin (1991), and Hindriks and Myles

(2003), for example, show in various contexts that interregional transfer mechanisms can

help to internalize migration induced (fiscal) externalities and achieve an efficient allocation

3Our findings thus support the view that the accommodation of diverse local preferences provides a strong
rationale for a decentralized organization of the state, provided a central government does not (or cannot)
discriminate among regions [see, e.g., Oates (1972)]. Yet, they also indicate that mobility plays a crucial role
in this regard. If households are mobile and preferences are related to income, persisting differences across
regions under decentralization may be sustainable only through interregional transfers.
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of individuals across regions. While interregional payments also serve the role of affecting

migration in these models, their rationale is based on efficiency and (overall) welfare max-

imization grounds, rather than on the redistributive and political economy motives present

in our framework. Moreover, transfers in these models still tend to eliminate – rather than

sustain or create – interregional differences [see, e.g., Boadway and Flatters, pp. 629-360].

A different perspective on inter-governmental grants is taken by Lülfesmann (2002), Besley

and Coate (2003) and Kessler et al (2006), who consider settings where such transfers are

necessary compensation payments in Coasian (efficient) bargaining between regions over the

provision of a local public good with spill-over effects. Finally, Persson and Tabellini (1996a,

1996b) explicitly analyze the political economy aspects of intra- versus interregional redis-

tribution like we do. In contrast to our model, they do not allow for migration and instead

emphasize the role of interregional transfers in sharing regional specific risks.

Second, the effects of mobility on local policies and the incentives for countries to fiscally

(de-)centralize have been investigated by Bolton and Roland (1997). The authors analyze a

political-economy model with redistributive (local) policies, heterogeneous agents, and tax

competition for mobile physical and human capital. For a given local population structure,

there may be political support in favor of fiscal decentralization in order to set the policy

preferred by the local median voter. Once the population is mobile, migration eliminates

all cross-country differences. Although derived in a somewhat different context, this result

mirrors our symmetric equilibrium in the absence of transfers. But since Bolton and Roland

do not consider interregional transfers, all migration does is to bring about convergence. As

a consequence, the advantages of fiscal decentralization vanish.

Third, the present model draws on the multi-community models in the Tiebout tradition

such as Westhoff (1977), Epple and Romer (1991), Fernandez and Rogerson (1996), Nechyba

(1997), Glomm and Lagunoff (1998), and Hansen and Kessler (2001a,2001b) who study equi-

librium characteristics when residential and political choices are intertwined. Our analysis

contributes to this literature because we are able to formally relate the existence and the

characteristics of equilibria to the policy under consideration, whereas most papers rely on

simulations to evaluate the implications of different policy measures. An exception is Fernan-

dez and Rogerson (1996) who can characterize those analytically, which we discuss in more

detail below.
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The remainder of the paper is organized as follows. The basic model is presented in Section 2,

which proves existence and analyze characteristics of equilibria for a given fiscal constitution

(interregional transfer scheme). Constitutional choice is considered in Section 3. Section 4

presents some empirical evidence in support of the theory. Section 5 concludes. All proofs

are relegated to the Appendix.

2 The Model

Consider an economy populated by a continuum of individuals with measure normalized to

unity. Individuals have identical preferences over the consumption of a composite commodity

c and a publicly provided good g that benefits the residents of the providing jurisdiction only.

For analytical convenience, we assume preferences to be quasi-linear,

u(c, g) = c + U(g), U ′ > 0, U ′′ < 0,

where U is twice differentiable and satisfies the Inada condition limg→0 U ′(g) = ∞. Individu-

als are heterogeneous with respect to their endowed income y which is distributed across the

population according to the distribution function F (y) with continuous density f(y) > 0 on

[y, ȳ] ⊂ IR+. In line with empirical evidence, we assume that f(·) is unimodal and skewed to

the right, i.e., the median income ym
c in the overall population is smaller than average income

Y c.
4

Institutionally, the economy is divided into two jurisdictions indexed by j = 1, 2, which may

be communities, regions, or member countries of a federation.5 All citizens can move freely

and costlessly between jurisdictions but live in only one. The local public good provision

gj ∈ IR+
0 is financed by a proportional income tax tj ∈ IR levied according to the residence

principle. The indirect utility function of an individual with gross income y that lives in

jurisdiction j is thus

V (tj, gj , y) = (1 − tj)y + U(gj). (1)

4While the assumption on the skewedness of f(y) is rather weak, unimodality is more disputable. There
are examples of income distributions which are bimodal, e.g., the distribution of household incomes in Great
Britain. Most nationwide income distributions, however, appear to be unimodal independent of the measure-
ment concept [see e.g. Burkhauser et. al. (1997)]. Unimodality is also satisfied by the Lognormal and the
Pareto distributions that are often used to approximate real world income distributions.

5The model can easily be extended to more than two jurisdictions. See the discussion at the end of Section
2.2.
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Political decisions are democratic and decentralized, i.e., local policies (tj , gj) are chosen

independently in each region by majority rule. However, regions may be linked financially

through horizontal transfers Tj ∈ IR to be received or paid by region j. The size of these

interregional grants is determined at a constitutional stage that is made precise in Section 3

below. Throughout Section 2, we take Tj as exogenously given and only require T1 + T2 = 0

so that the overall federal budget is always balanced. Also note that we treat Tj as a lump

sum transfer, which helps to simplify the formal analysis. It will become clear below, though,

that Tj can alternatively be expressed as a function of the local tax base, which is more in

accordance with existing institutions.

To abstract from efficiency effects of population size, let the cost of providing a unit of

the public good to one more resident be constant and without loss of generality equal to

one.6 Denoting by fj(y) the measure of agents with income y living in jurisdiction j, let

αj =
∫ ȳ

y
fj(y)dy be the size of the population and Y j =

∫ ȳ

y
yfj(y)dy/αj average income in j.

The local budget constraint in per capita terms, which defines the set of feasible policies in

region j, then reads

gj = tjY j + Tj/αj , j = 1, 2. (2)

If interregional redistribution takes place (Tj 6= 0) there will be a donor region, financing a

total of −Tj > 0 through local tax revenues, and a recipient region whose budget is expanded

by Tj > 0. For tj = 1, region j supplies the highest feasible level of public good provision,

gmax
j = Y j + Tj/αj . Conversely, the lowest feasible level of public good supply gj = 0

corresponds to a (possibly negative) tax rate of tj = −Tj/(αjY j).

Given the fiscal constitution that is determined at a constitutional stage 0, the sequence

of events is as follows. In stage 1, citizens simultaneously choose a jurisdiction in which

to reside. In stage 2, the residents of each region determine local redistributive policies by

majority vote, consume their after tax income and the local public service.

Definition. An equilibrium in the system of jurisdictions for a given transfer sheme Tj is a

vector of local policies (t∗j , g
∗
j ) and a distribution of households over jurisdictions f∗

j (y), for

j = 1, 2, that satisfy

6As in most of the literature, gj is thus a publicly provided private good such as health care or education.
Bergstrom and Goodman (1973) and Edwards (1990) report empirical evidence that most goods provided by
local governments are private in nature.
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a) given residential choices, the local policy in each jurisdiction is feasible and preferred to

any other feasible policy by a majority of the jurisdiction’s inhabitants;

b) each household chooses its residence optimally, perfectly anticipating political develop-

ments at the subsequent stage.

That policies are determined after residential choices have been made allows us to disregard

tax competition effects between jurisdictions and concentrate instead on the interaction of

demographic and political conditions in a federal system.7

We solve the model backwards. In stage 2, the fiscal policy implemented in jurisdiction j

must be supported by a majority of the jurisdiction’s inhabitants, given the local population.

The preferred policy of a voter with income y maximizes her utility (1) subject to the budget

constraint (2) of the community.8 Along an indifference curve of a y-type voter, we have

dg

dt

∣

∣

V =V =
y

U ′(g)
, (3)

so that preferences are single peaked and vary monotonically with income. Applying the

median voter theorem, the unique majority rule outcome is the feasible policy that is most

preferred by the individual with median income. Denoting this income by ym
j , and recalling

that gmax
j constitutes an upper bound on gj , the equilibrium policy (t∗j , g

∗
j ) in region j is

determined by

t∗j =
g∗j − Tj/αj

Y j

, U ′(g∗j ) =
ym

j

Y j

(4)

for U ′(gmax
j ) ≤ ym

j /Y j and (t∗j , g
∗
j ) = (1, gmax

j ) otherwise. Hence, the equilibrium level of local

public good provision solely depends on the local ratio of median to mean income, which we

denote by σj = ym
j /Y j for brevity of exposition. Specifically, g∗j is non-increasing in σj: the

higher the local ratio of median to mean income, the lower chosen public good supply and

vice versa. Intuitively, this monotonicity property stems from the fact that the public good

7See also, e.g., Fernandez and Rogerson (1996, 1997) and Hansen and Kessler (2001a, 2001b). This se-
quential model is equivalent to the assumption that households migrate, vote and consume simultaneously
but do not foresee migration responses to their political choices, as in, e.g., Westhoff (1977) and Nechyba
(1997). A notable exception is Epple and Romer (1991) who consider a multi-community model in which
voters anticipate policy-induced migration.

8To rule out the indeterminacy of voting equilibria when there are infinitely many agents (of which no
single one is decisive) we assume sincere voting. Also note that neither jurisdiction can be empty as with more
income classes than jurisdictions, there are always agents that would prefer to relocate in an empty community
where they can impose their preferred policy.
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is a substitute for private consumption and that the taxes levied on income are redistributive

in nature.

For future reference, observe that the redistributive aspects of raising public funds through

proportional taxation together with the political process results in an inefficiently high (low)

provision of the public good as σj falls short of (exceeds) unity: since per capita cost of

providing a unit of the public good are constant and equal to one, efficient provision ge is

characterized by

U ′(ge) = 1.

Next, we describe residential choices. The preferences of agents over policies and, hence,

jurisdictions are depicted graphically in Figure 1, which displays the indifference curves V

of three individuals with incomes y′ > ỹ > y′′. From (3), a wealthy individual’s indifference

curve in each point of the policy space is steeper than a poor individual’s.9 As is common in

this type of model, any equilibrium in which jurisdictions offer distinct policy bundles then

has the following characteristics: first, one region must offer lower taxes and public good

provision than the other region (otherwise, no individual would want to reside in the region

with both higher taxes and lower public spending). Second, we see from (3) that individuals

with high incomes (as y′) ceteris paribus prefer low tax rates and lower public spending.

Consequently, they settle in the region with lower government activity, which we without

loss of generality take to be region 1 in what follows. Conversely, poorer individuals (such

as y′′) prefer high taxes and a more generous public spending and, hence, settle in region 2.

Thus, the equilibrium will be characterized by sorting according to incomes or stratification.

Finally, since both jurisdictions must populated, there will be a ‘boundary’ household ỹ

which is indifferent between the two regions.

9This property is due to the fact that the marginal rate of substitution along an indifference curve is
decreasing in income as in, e.g., Glomm and Ravikumar (1998) and Epple and Romer (1991), which seems to
be the relevant case if public spending is mostly redistributive in nature; for instance, it naturally arises in
the special case of purely redistributive policies with distortive taxation (see an earlier version of this paper).
Alternatively, one could assume that the MRS increases in income as in, e.g., in Fernandez and Rogerson
(1996, 1997), which is more relevant for public expenditures such as education. We wish to emphasize that
this alternative assumption would not change our results qualitatively. See page 9 below and Section 5 for
a discussion on this point. In particular, we could allow for both possibilities along the lines of Glomm and
Lagunoff (1998) and Epple and Romano (1996).
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2.1 Equilibrium under Financial Independence

While the above-described situation with asymmetric regional policies and sorting of house-

holds according to income classes is suggestive, the following result establishes that no such

equilibrium can exist if regions are financially self sufficient:

Proposition 1. Without interregional transfers, only symmetric equilibria with the following

properties exist:

a) Y
∗

1 = Y
∗

2 = Y c and ym∗
1 = ym∗

2 = ym
c ,

b) (t∗1, g
∗
1) = (t∗2, g

∗
2) = (t∗c , g

∗
c ),

where (t∗c , g
∗
c ) is the policy that would be chosen by majority vote of the entire population in

a centralized system (consisting of only one jurisdiction).

The existence of a symmetric equilibrium is a common to most multi-community models

and as it is straightforward to show, we have omitted a formal proof. It is also easy to see

the policy equivalence with the centralized system: for Tj = 0 and (t∗1, g
∗
1) = (t∗2, g

∗
2) > 0,

Y
∗

1 = Y
∗

2 = Y c follows directly from the local budget constraint (2). Assuming that the most

preferred level of public good provision of the decisive federal median ym
c is feasible given

the federal tax base, g∗c satisfies (4) for σc = ym
c /Y c and we must have ym∗

1 = ym∗
2

10 which

together with
∑

j f∗
j (y) = f(y) implies ym∗

j = ym
c .

10Observe that ym∗
1 6= ym∗

2 is consistent with (t∗1, g
∗
1) = (t∗2, g

∗
2) > 0 only if t∗j = 1 and g∗

j = gmax

j = Y c which
contradicts the assumption that g∗

c < gmax

c = Y c (as it is impossible to have σ∗
j < σc in both regions).
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The more surprising part of Proposition 1 is that there can be no other (sorting) equilibria

if regions are financially self-sufficient.11 To understand this result intuitively, suppose we

had a situation as in Figure 1 with asymmetric local policies and stratification. Now, if

the boundary individual ỹ resides in the poor jurisdiction, she has the highest income there

and, hence, is a ‘net contributor’ to the local budget in terms of the private consumption

good. If she moved to the wealthy jurisdiction 1, in contrast, she would be the lowest income

individual there and be ‘net recipient’ of local public funds. In the case of pure redistribution,

g is a pure monetary transfer and it follows immediately that the individual would strictly

prefer to live in the wealthy region [see also Bolton and Roland (1997)]. In our more general

setup, the negative utility difference cannot be compensated by the higher public good supply

in jurisdiction 2 as long as marginal utility of private consumption exceeds marginal utility

of public consumption, i.e., as long as both jurisdictions offer an inefficiently high level of

g. As we demonstrate in the appendix, local oversupply of public goods must be a feature

of any equilibrium under our assumptions on the overall income distribution (skewed to the

right and unimodal). Because there is already too much public spending in both regions,

those individuals with the highest incomes in the poor region always benefit from moving

to the wealthy region where public spending is lower and they are at the receiving end of

the population, a contradiction to the definition of an equilibrium. This line of argument

illustrates a variant of the problem of ‘the poor chasing the rich’, which arises in our context

and serves as a starting point of the analysis that follows.

One should also note that this non-sorting result does not depend on our exact preference

specification and the implied properties of any potential stratification equilibrium. In par-

ticular, it also holds if high-income individuals prefer higher taxes and more public spending

than the poor, as long as induced preferences continue to depend on the ratio of median to

mean income. In such a situation, the private consumption good and the local public good

are complements rather than substitutes, and a necessary condition for sorting equilibria is

that poor regions spend less on local public goods than wealthy regions. Because the local

median to mean ratios are always always less than one in a sorting equilibrium, local public

goods are undersupplied in both jurisdictions. But then high income individuals in poor

regions will have an incentive to move because the utility-gain from the higher level of public

goods in the wealth region cannot be compensated for by the lower taxes in the poor region

11See Lemma 1 and its proof in Appendix A.
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since the marginal utility of private consumption falls short of the marginal utility of public

consumption.12

To summarize, the unique equilibrium outcome under financial autonomy not only involves

identical policies of the independent jurisdictions, but it is also characterized by harmoniza-

tion of economic and demographic variables such as average incomes and parameters of the

local population distributions. This equalization is driven by migration only and does not

follow from inter-jurisdictional transfers or other policies directed to equate the standards of

living among federation members. Moreover, the federal structure of the economy is of no

consequence if jurisdictions are not linked financially: the policy carried out in each juris-

diction is identical to that chosen under a centralized system, provided the central (federal)

policy is uniform across regions and chosen by majority vote of the overall population.

2.2 Equilibria with Interregional Transfer Payments

We can now turn to horizontal payments between regions and how they alter equilibrium

characteristics. While we treat these transfers as intergovernmental in what follows, one

could equally imagine a central institution such as the federal government imposing a transfer

scheme to pursue interregional redistribution. As a preliminary step in our search for an

equilibrium, recall that any asymmetric equilibrium must be characterized by stratification

and (t1, g1) < (t2, g2). But for such policies to form a majority rule outcome, the median

to mean income ratios in both regions cannot take arbitrary values. Suppose for instance

Tj = 0 and consider a partition with a boundary income ỹ. Then, a necessary condition

for an equilibrium is that the median to mean income ratio among the wealthiest 1 − F (ỹ)

agents (residing in region 1) exceeds the corresponding ratio among the F (ỹ) poorest agents

(residing in region 2). As we show in the Appendix, there are partitions of the population

where this is the case, i.e., the set Y =
{

ỹ ∈ [y, y]|σ1(ỹ) > σ2(ỹ)
}

is non-empty. For all values

ỹ ∈ Y, therefore, the political preferences of the local residents imply higher levels of public

spending among the poor living in region 2 than among the wealthy living in region 1. We

are now in the position to state our first major result.

Proposition 2. With interregional transfers, only asymmetric equilibria exist. In particular,

12See also Hansen and Kessler (2001b) for a more general analysis of the non-existence problem in multi-
jurisdiction models.
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for any ỹ ∈ Y, there is a transfer scheme from region 1 to region 2, T2(ỹ) = −T1(ỹ) > 0, that

supports an equilibrium with the following properties:

a) all individuals with incomes y > ỹ live in region 1,

all individuals with incomes y < ỹ live in region 2,

b) (t∗1, g
∗
1) < (t∗2, g

∗
2),

c) V (t∗1, g
∗
1 , ỹ) = V (t∗2, g

∗
2 , ỹ).

Proof. See Appendix A.

The proposition states that horizontal redistributive transfers support the divergence of juris-

dictions both economically and politically: high-income individuals cluster in one community,

and low-income individuals cluster in the other. As a consequence, regional per capita in-

comes diverge, Y 1 > Y 2. Local policies are different as well and are characterized by more

government activity in the poor as compared to the wealthy region (despite the fact that the

transfer is financed out of the latter region’s tax revenues). These properties stand in sharp

contrast to the situation without interregional grants, where policies and average income

across jurisdictions were equalized in equilibrium. The reason is simple enough: transfer

payments prevent ‘the poor chasing the rich’ which was the reason for regional convergence

under financial independence. Given an artificially augmented budget in the poor region 2,

the wealthiest individual in that region, ỹ, has no incentive to migrate to the high-income

region 1 anymore. While this individual is still a ‘net contributor’ to local public spending

where she lives, she is now compensated by a per capita transfer of T2/α2 > 0 through

inter-regional redistribution At the same time, region 1 becomes less attractive since its taxes

have to upwardly adjusted to finance the per capita transfer of T1/α1 < 0 to the poor com-

munity. Both mechanisms suffice to make the boundary individual indifferent between the

jurisdictions, a situation which would be impossible in the absence of interjurisdictional trans-

fers. Thus, the paradoxical situation arises that in the presence of migration, interregional

redistribution creates regional inequalities that could not persist otherwise.

Importantly, the region that receives a positive transfer is endogenously inhabited by poorer

households while the region that pays the transfer is inhabited by wealthy households in

equilibrium. Thus, Tj(ỹ) > 0 if and only if Y
∗
j < Y c and we can always express the scheme

T2(ỹ) = −T1(ỹ) > 0 in a way that is more in accordance with existing mechanisms of inter-

13



regional redistribution. Specifically, a rule that makes inter-regional payments contingent on

average income (tax base) differences generates identical equilibrium outcomes:13

Corollary 1. For any scheme Tj(ỹ), j = 1, 2 that supports an equilibrium characterized by

properties a), b), and c), there exists a parameter β(ỹ) ∈ (0, 1) such that

Tj/α
∗
j = β

(

Y c − Y
∗

j

)

= βα∗
k

(

Y
∗

k − Y
∗

j

)

, j 6= k, j, k ∈ {1, 2}.

For expositional reasons, we will in the remainder of the paper continue to express the hori-

zontal transfer scheme in terms of Tj(ỹ), keeping in mind the isomorphic formulation in terms

of β(ỹ).

Three remarks are in order. First, the above results readily generalize to situations with

an arbitrary finite number of jurisdictions j = 1, .., J . Proposition 1 clearly continues to

hold, i.e., any equilibrium in this economy without inter-jurisdictional redistribution must be

symmetric and will be characterized by the equalization of policies and mean incomes. With

regard to Proposition 2, let {(t̂k, ĝk), f̂k(y)} be an asymmetric (stratification) equilibrium for

the two region case k = 1, 2, supported by a transfer scheme T̂k(ỹ) 6= 0. It is easy to see that

there exists a corresponding equilibrium in the economy with any number J ≥ 2 of regions:

partition of the set of jurisdiction into two subsets J1 and J2 and set f∗
j (y) = αj f̂k(y)/α̂k

for j ∈ Jk where αj ∈ (0, 1) can be chosen arbitrarily with
∑

j∈Jk
αj = α̂k, k = 1, 2. The

population structure in each region is thus a smaller copy of the populations structure of one

jurisdiction in the considered equilibrium were J = 2. Furthermore, let Tj = αjT̂k/α̂k with
∑

j∈Jk
Tj = T̂k be the inter-jurisdictional transfer to be paid or received by jurisdiction j ∈ Jk

and note that per-capita transfers are unchanged relative to the two-region case. The policies

resulting from this population structure and per-capita interregional transfer payments are

in region j ∈ Jk given by (t∗j , g
∗
j ) = (t̂k, ĝk), k = 1, 2. The allocation forms an equilibrium

and replicates in per-capita terms the allocation in a two region equilibrium as described by

Proposition 2, thereby preserving all relevant characteristics.14

13Recall that the local population structure and, hence, Y
∗

j is taken as given in the political equilibrium.
The majority voting outcome therefore remains unaffected by any such rule.

14Increasing the number of jurisdictions may introduce additional (fully stratified) equilibria in which all
regions implement distinct tax policies. In equilibrium, jurisdictions can then be ordered in a way such that
j < k implies (t∗j , g∗

j ) < (t∗k, g∗
k). Again, such equilibria could only be sustained by an appropriately chosen

inter-jurisdictional transfer scheme. In particular, if there exists a population structure such that equilibrium
public good supply g∗

j ≥ 0 is increasing in j, then Y
∗

j must be decreasing in j. Along the lines of the proof of
Proposition 2, one could then show that a scheme Tj with Tj > Tk for gj < gk that supports this equilibrium
exists. The results that follow in Section 4 are unaffected by the possibility of those additional equilibria.
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Second, it is well known from the previous literature that equilibria in multi-jurisdiction

models are frequently unstable with respect to various perturbations; this is particularly true

for the symmetric equilibrium [see Fernandez and Rogerson (1996) for details], but can also

be a problem with stratification equilibria, as has been shown by Westhoff (1977). We close

this section by noting that the stability problem is less severe in the more realistic presence

of (small) mobility costs which prevent migration if policy differences are insignificant. For

simplicity, we model these costs as moving cost (or a utility loss from leaving a home region) ,

but it should be clear that congestion effects (as generated, for instance, by housing markets

or decreasing returns to scale in public good provision) would serve a similar purpose. As

we will see, these modifications do not alter our results qualitatively, and ensure that a small

shocks to the local population do not cause further migrational responses. Thus suppose

that households incur a fixed small cost of migration µ > 0 whenever they migrate from one

region to the other, and note that for small enough µ, both Proposition 1 and Proposition

2 continue to hold, i.e., there will be no asymmetric equilibria without transfers, and no

symmetric equilibria with transfers. Next, let us define a stability condition as follows:

Definition. An equilibrium {(tj , gj), fj(y)}j=1,2 is locally stable if there exists an ǫ > 0 such

that for all {f̂j(y)}j=1,2 with
∫ ȳ

y
fj(y) −

∫ ȳ

y
f̂j(y) = ǫ we have

∀y, fj(y) − f̂j(y) > 0 ⇒ V (t̂k, ĝk, y) − V (t̂j, ĝj , y) < µ, j 6= k, j, k ∈ {1, 2} (5)

where (t̂j , ĝj) is the majority-preferred policy in region j given the population distribution

{f̂j(y)}j=1,2.

This definition adapts the stability condition in Fernandez and Rogerson (1996) to our frame-

work with continuous income distributions. Loosely speaking, an equilibrium is said to be

stable if, when a small mass of individuals with arbitrary incomes moves from one jurisdiction

to the other, those individuals would strictly prefer to go back to their original (equilibrium)

region. It is straightforward to show that either equilibrium as characterized by Propositons

1 and 2 is locally stable in the above sense:

Corollary 2. Consider a variant of the model in which individuals incur a small cost of

migration µ when moving from one region to another. In this model with migration cost, the

equilibria characterized by Propositon 1 and 2 are locally stable.
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The intuition is simple: as long as the mass of individuals who mistakenly migrate out

of their equilibrium region is small, the resulting change in policies will be small as well.

This necessarily means that any policy differences remain bounded and converge to zero for

ǫ → 0. But if the utility difference incurred from migrating vanishes, it must necessarily be

smaller than the cost incurred by moving, even if those costs are arbitrarily small. Hence, all

individuals who locate out of their equilibrium region in the perturbed population structure

will strictly prefer to return to their home region.

3 Choosing a Fiscal Constitution

Interregional redistribution between jurisdictions that at the same time control some fiscal

variables autonomously is prevalent in many federations. As noted in the Introduction, the

primary purpose of these schemes is often to promote interregional equity. In light of the

results derived in the previous section, however, it is questionable whether an interregional

transfer mechanism is always the appropriate instrument to foster economic convergence. As

our model shows, migration alone can suffice to ensure that all equilibria are characterized by

similar regional economic (demographic) and political indicators. In contrast, interregional

redistribution implicitly prevents migration and therefore – if such convergence was indeed

the political objective – would do more harm than good.

In reaching this conclusion, we have disregarded important factors such as housing markets

or economies of scale in the public sector that may allow for asymmetric (stratification)

equilibria even in the absence of interregional transfers.15 Furthermore, although direct and

indirect mobility cost have been decreasing substantially through technological improvements

and liberalization worldwide, migration is in practice neither costless nor perfectly free as it is

in our model.16 In those respects our results can provide only a benchmark. Nevertheless, we

15See, e.g., Westhoff (1977), Epple et al. (1984) and Nechyba (1997) for formal arguments on this point.
In general, the question of which factors are sufficient for sorting is still open. Hansen and Kessler (2001a),
for example, show that housing markets only support stratification when regional land size differences are
sufficiently pronounced. See also Rhode and Strumpf (2003), who conduct an empirical analysis and find that,
despite falling mobility cost, heterogeneity in policies and preferences across local US jurisdictions (counties
and municipalities) has dropped over the period of 1870-1990.

16One should bear in mind, though, that the right of free migration is a distinguishing characteristic of
federations. It involves both the nondiscrimination of immigrants from other members of the federation and
the absence of explicit migration controls and is typically laid down in the general rules constituting a federal
system. U.S. citizens, for example, are granted this right in their constitution. In the EU and in Germany,
free migration is guaranteed in the Treaties of Rome, and in Article 11 of the Grundgesetz, respectively.
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believe that our analysis embodies an important lesson that is more general than is a priori

suggested: there are circumstances in which migration tends to diminish regional inequalities,

and, if this is the case, all interregional transfers can do is to preserve or enhance stratification

and prevent equalization, both politically and economically. Taking these implications of our

model as given, we can now turn to the question whether there are other objectives (if not

convergence) that might be pursued by interregional redistribution in federal systems.

3.1 Efficiency and Interregional Redistribution

First, reconsider a situation where the total population of the system votes over the fiscal

policy (centralized government) and recall that, by assumption, the centrally chosen policy

satisfies g∗c < gmax
c so that

U ′(g∗c ) =
ym

c

Y c

= σc < 1.

In other words, the redistributive nature of taxation implies a political conflict of interest,

which together with our assumption on the overall distribution of income, ym
c < Y c, implies

that g∗c is chosen inefficiently high.17 From Proposition 1, we also know that the same

inefficiency would occur in equilibrium under a decentralized fiscal system in which the two

jurisdictions are politically and financially independent.

Now suppose intergovernmental grants Tj 6= 0 are implemented and funds are transferred

from the wealthy jurisdiction to the poor jurisdiction in an asymmetric equilibrium. Such

an equilibrium is fully characterized by the boundary income ỹ since local median and mean

incomes and, thus, local policies, are functions of ỹ only. From Proposition 2, we know that

choosing a horizontal transfer scheme then amounts to selecting among different (stratifica-

tion) equilibria characterized by different partitions ỹ ∈ Y. As one can show, some of these

equilibria are characterized by 1 ≥ σ1 ≥ σ2 > σc, i.e., we can find a partition of the popu-

lation where the local population structure in both jurisdictions is more homogeneous than

the overall population structure in the sense that the local mean to median income ratios are

larger and closer to one than the corresponding ratio in the federal system. Hence, there will

exist (stratification) equilibria characterized by a boundary individual ỹ and supported by a

17In line with the traditional view of the literature on fiscal federalism, we assume here that centralized
provision of the public good is uniform across jurisdictions, i.e., the central government does not discriminate
among regions and provides the same level of gc everywhere, which is financed by a federal income tax. For
recent exceptions, see Besley and Coate (2003) and Lockwood (2002) who study of the choice of centralized
versus decentralized provision in models with policy formation through legislative bargaining.
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balanced inter-jurisdictional transfer scheme Tj(ỹ) such that18

ge ≤ g∗1 ≤ g∗2 < g∗c .

This result is of interest for two reasons. First, lower public good provision under decentral-

ization does not result from tax competition, because by definition of equilibrium, strategic

motives for taxation are ruled out. Second, government activity under decentralization is

lower although the intergovernmental grant augments the poor jurisdiction’s public budget.

The explanation for reduced equilibrium public good supply solely lies in the demographic

structure of the local populations in the decentralized equilibrium with inter-regional redis-

tribution: it is more homogeneous than under centralization and the decentralized equilib-

rium without interregional aid, respectively. More specifically, local income inequality will

be lower, thereby diminishing the political conflict of interest and the resulting motive for

internal redistribution, which translates into (locally) oversupplied public goods.

3.2 Voting for a Constitution

We now investigate how the population of an economy decides upon its governance structure

at a constitutional stage. The fiscal constitution to be determined could prescribe a cen-

tralized system, a federal system with two financially autonomous jurisdictions or a federal

system in which the jurisdictions determine their policies independently, but are linked by

some kind of interregional transfer mechanism.19 Since we know from Proposition 1 that

centralized and the decentralized political decisions without interstate transfers yield identi-

cal equilibrium outcomes, we can restrict our attention to the choice between the centralized

structure and the decentralized structure with interregional redistribution. In what follows,

we consider two scenarios for the constitutional choice of individuals and examine each of

them in turn.

Constitutional Choice Under the Veil of Ignorance

When considering the choice of a constitution, it seems reasonable to require some impar-

tiality in the political mechanism when considering the choice of a constitution. This idea is

18See Lemma 2 and the proof of Proposition 2 in Appendix A for details.
19As mentioned above, we formally treat this mechanism as an intergovernmental grant. Provided the

decision on local policies remains at the local level, one could alternatively - and in fact equivalently - allow a
central government to take a more active role in interregional redistribution, both explicitly and implicitly. In
the latter case, for instance, the transfers Tj could stem from federal income taxation and targeted regional
grants.
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captured by the ‘veil of ignorance’ [Buchanan and Tullock (1962), Oates (1972) and Rawls

(1972)]. Thus, suppose households cast their vote on the size of the intergovernmental

transfer scheme Tj , T1 + T2 = 0 without knowing their actual income, but being aware of

the income distribution from which they will make a draw in the ‘lottery of life’ after the

constitution is written.20

Proposition 3. Under the veil of ignorance, all individuals vote for decentralization and a

constitutional interregional redistributive scheme T ∗
j 6= 0, financed through local income tax

revenues. In particular, a decentralized and asymmetric equilibrium characterized by

(t∗1, g
∗
1) ≤ (t∗2, g

∗
2) < (t∗c , g

∗
c ), Y

∗

1 > Y
∗

2, and T ∗
2 = −T ∗

1 > 0,

exists and is unanimously preferred to the outcome under centralization or decentralization

without interregional redistribution, respectively.

Proof. See Appendix A.

The intuition for this finding has already been laid out in the preceding discussion: while inter-

jurisdictional redistribution may foster interregional inequality, it at the same time allows for

more interpersonal equality among the regions’ inhabitants, which reduces the inefficiencies

inherent in the political process, thereby increasing the ex ante expected utility of house-

holds. The enhanced homogeneity of local populations is effective because political decisions

are made and applied on the local level: policies in region 1 can be different from policies in

region 2. This can make agents better off by allowing the provision of public services to be

more in accordance with local individual preferences. In the classic theory on fiscal federalism

[Oates (1972)], the positive welfare effects of a government ‘closer to the people’ are empha-

sized as the prominent reason to decentralize political responsibilities. Our model brings a

new perspective to this argument by explicitly recognizing that, in the presence of migration,

preference heterogeneity across regions must be treated as an equilibrium characteristic (as

opposed to being exogenously given).

20It is possible that the transfer sustains more than one equilibrium outcome. In this case, preferences at
the constitutional stage are not well defined and it is necessary to select among equilibria. We assume that
individuals coordinate their expectations on the equilibrium that they prefer most (given a particular transfer
scheme) when voting. Multiplicity of equilibria never occurred in numerical simulations of tax regimes with a
lognormal distribution of income.
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Constitutional Choice by Majority Vote

While voting under the ‘veil of ignorance’ has positive as well as normative appeal, in many

situations citizens decide on the institutional structure governing interregional relations at a

time where the individual stakes are already well known. Examples of such situations are the

forming and the expansion of the European Union and German Unification. In both cases,

voters were well informed about which country or region would contribute to the horizontal

transfer scheme and which country or region would receive interregional aid. For this reason,

it is important to ask whether interregional redistribution could be the outcome of a simple

majority voting process when incomes are already known. The answer is yes, as the following

proposition shows:

Proposition 4. Suppose individual incomes y are already known at the constitutional stage.

Then there exists a balanced interregional transfer scheme, T ∗
2 = −T ∗

1 > 0 (financed by local

income tax revenues in the wealthy region), and an associated equilibrium with (t∗1, g
∗
1) <

(t∗2, g
∗
2), Y 1 > Y 2, and a boundary income ỹ that is preferred by a majority in each jurisdiction

to the equilibrium that prevails under centralization or decentralization without horizontal

transfers.

Moreover, any such scheme T ∗
j 6= 0 is supported by the wealthiest 1

2 [1 − F (ỹ)] individuals in

the population.

Proof. See Appendix A.

Thus, we find that there are interregional transfer schemes which make a majority of the pop-

ulation in each jurisdiction better off even if the stakes are known.21 Moreover, and perhaps

most surprisingly, the subgroup that always benefits from such schemes are the wealthiest

individuals of the entire population. Intuitively, there are two effects that voters have to

take into account when contemplating the choice between a federation without interregional

transfers (which will result in the same uniform policy that would prevail in a centralized

system) and a federation with a particular transfer scheme that supports interregional in-

equality. First, there is a tax base effect: agents with higher incomes will ceteris paribus be

better off under a decentralized, unequal, system because they live in the region with the

21In light the situation in former West and East Germany, this result can be interpreted as follows: consider
two separate countries for which integration is inevitable (e.g., migration becomes possible and citizens’ rights
have to be granted to immigrants). Then, the population will vote in favor of a federal constitution with
inter-jurisdictional grants, rather than centralization.
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higher average income (tax base). The converse is true for poorer individuals. Second, there

is a policy effect. Under a decentralized scheme that supports interregional inequality, the

local policies will be closer to the preferences of the local population, which is both more

efficient and ceteris paribus tends benefit those individuals at the tails of the distribution in

particular, i.e., those far away from the overall median who would determine policy otherwise.

As the result shows, both effects are sufficient to have a majority in each region favoring a

decentralized, equilibrium with asymmetric policies and population structures (supported by

interregional transfers). Moreover, those at the top end of the income distribution stand to

gain most since for them the tax base effect and the political effect work in the same direction.

Figure 2 illustrates the choice between no transfers, which corresponds to the case of homoge-

neous regions implementing the same policy (t∗c , g
∗
c ), and a system with positive interregional

transfers, which then support different local policies (t∗1, g
∗
1) < (t∗2, g

∗
2) and interregional in-

equality Ȳ1 > Ȳ2. The curves with slopes ym
j /U ′(g) are the indifference curves of the respective

median voters in region j under the decentralized, unequal regime. The local budget lines

have a slope of Y j and intersect the vertical axis at Tj/αj . Importantly, one can show that

there is a transfer scheme and an associated asymmetric equilibrium in which (t∗c , g
∗
c ) is within

both regions’ local budgets. Depending on the primitives of the model, this equilibrium may

be one of two types: either both regions implement a policy bundle with less government

activity [Figure 2 (a)] or the recipient jurisdiction spends more on the public good [Figure 2

(b)] than under financial independence.

In both cases (a) or (b), we see that there is no negative tax base effect: the unequal tax bases

are fully compensated for by the interregional grant to equalize the fiscal budget at (t∗c , g
∗
c ).

As a consequence, only the policy effect operates and it follows immediately that the median

voters in each region strictly prefer their local policy (t∗j , g
∗
j ) in the asymmetric equilibrium

to the common (central) policy (t∗c , g
∗
c ) in the symmetric equilibrium. In an equilibrium as

in Figure a), then, only the poorest individuals do not profit from the transfer sufficiently

to be better off as with the bundle (t∗c , g
∗
c ). The case depicted in Figure 2 (b), in contrast,

displays a situation of ‘edges against the middle’. Since government activity in the wealthy

(poor) jurisdiction is lower (higher) with transfers than without, voters at the upper and

lower end of the income distribution, respectively, favor the decentralized solution supported

by interregional redistribution to the more moderate (homogeneous) policy implemented in

the absence of the transfer.
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In comparison, the two possibilities suggest that preferences over transfer schemes are neither

single peaked nor do they vary monotonically with income. In general, therefore, there may be

cases where a majority voting equilibrium over transfer schemes fails to exist. Intuitively, the

problem stems from the fact that the equilibria supported by successively higher transfers have

a non-monotonic effect on the well-being of individuals through the induced affect on public

spending and the composition of each region.If an equilibrium exists, however, we know from

Proposition 4 that it must be characterized by interregional redistribution. Moreover, the

second and most remarkable part of the proposition states that the highest income individual

always strictly prefer to pay the transfer, thereby preventing migration and keeping their

policy bundle, rather than facing the migration induced political and budgetary changes that

occur in the absence of the transfer.

4 Empirical Evidence

The model laid out in the previous sections yields two predictions regarding the relationship

between inter-regional redistribution and (income) inequality. One of our central findings

is that inter-regional transfers, by preventing migration, increase inter-regional inequality.

A secondary implication is that they at the same time may help to promote inter-personal

equality within the different regions of a federation.22 This section investigates the impact

22The latter is not an unambiguous prediction of the model. Specifically, we cannot rule out the presence of
equilibria in which transfers lead to more intra-regional inequality. However, those equilibria where the voting
population deliberately uses transfer schemes to generate regional divergence are necessarily characterized by
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of interregional transfers on interpersonal and interregional inequality using panel data on

OECD countries as well as Canadian provinces. The different data sets are necessary since we

are interested in different aspects of inequality (across regions versus within regions) at dif-

ferent territorial levels. To explore the impact of transfers on inter-regional inequality within

federations, we employ data on a cross section of OECD countries. To study the relationship

between transfers and intra-regional inequality, we need data on income inequality within

the regions of a given federation that uses inter-regional transfers as a policy instrument. To

our knowledge, Canada is the only federation that does so where comparable income Gini

coefficients are available at the regional (provincial) level.

4.1 Transfers and Inter-regional Inequality

This section exploits the variation from a panel data set of 17 highly developed OECD

countries covering the period from 1982 to 1999 to determine the effect of inter-regional

redistribution on inter-regional inequality.23 Unfortunately, we cannot simultaneously explore

intra-regional inequality because regional level data on income inequality are generally not

available. The only exception is Canada, which we will come back to in the subsequent

section. Accordingly, we estimate variants of the following specification:

REGINEQi,t = αi +
∑

k

βk · Xk,i,t + γ · TRANSFERSi,t + µt + ǫi,t, (6)

were REGINEQ i,t denotes the level of interregional inequalities in each country, X k,i,t denotes

k control variables, TRANSFERS i,t represents different measures of the level of intergovern-

mental transfers, and ǫi,t is a random error term. All variables are in 3-year period averages

to eliminate of business cycle effects. Since the observed level of inter-regional inequality may

vary with unobserved heterogeneity due to country-specific institutional or historical factors,

or may be driven a common time trend, the model also includes country fixed effects (αi)

and year dummies (µt) respectively.

higher equality within regions and lower equality across regions [recall Proposition 4].
23The countries are: Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany (W.),

Hungary, Ireland, Italy, Japan, Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland,
United Kingdom, Unites States of America. The observation period ends in the year 1999 due to a change in
the classifications of the IMF Government Finance Statistics (GFS) in 2001. Government finance data based
on the new classifications are available from 1995 onwards. Since we are interested in long time-series data,
we revert to data based on the standards for the compilation of statistics required for fiscal analysis that were
established by the 1986 GFS Manual. See Kessler and Lessmann (2010) for further details.
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We measure inter-regional inequality by the coefficient of variation of regional GDP per

capita. The observations are taken from Lessmann (2009), and are based on NUTS2 level

data for European countries and provincial level data otherwise. For the data on interre-

gional transfers within countries we draw on the IMF Government Finance Statistics and

the OECD Revenue Statistics. Our main explanatory variable of interest is TRANSREV,

which are grants received by sub-national governments from other levels of government as

share of total government revenues (excluding grants from abroad or supra-national insti-

tutions). As such, it reflects the extent of vertical as well as horizontal equalization. As a

robustness check, we also consider an alternative indicator of intergovernmental redistribu-

tion, TRANSAUT, which denotes sub-national non-autonomous revenues as share of total

government revenues (adjusted for sub-national transfers to other government levels).24 By

construction TRANSAUT covers sub-national revenues from centrally-determined compos-

ite (or shared) taxes as well as horizontal and vertical transfers. This more comprehensive

measure of transfers accommodates the fact that in some countries the apportionment of rev-

enues from shared taxes on sub-national jurisdictions incorporates redistributive elements.

In Germany, for example, the states (Bundesländer) receive 45% of the revenues from the

national value-added tax. Up to 25% of this amount is given to those states whose per capita

revenues from the income tax, the corporate tax and local state taxes is below the aver-

age of all states. Since our measure TRANSAUT considers all non-autonomous revenues of

sub-national governments it accounts for such horizontal tax redistributions.

The estimations include include a number of controls that have been shown in the literature

to impact regional inequality. Following the suggestions of Williamson (1965) we control for

national wealth as reflected by the GDP per capita (GDPPC) to account for the link between

development and regional inequality. Country size and agglomeration effects are captured

including the population size (POP ), the Gini coefficient of the population distribution within

a federation (POPGINI), and the degree of urbanization (URBAN). Moreover, we control

for the size of the welfare state (SOCIAL) using government expenditures on public welfare as

a share of GDP and we include the unemployment level (UNEMPL). Another determinant

24The calculation of this measure is more sophisticated as we need to know which sub-national revenues are
determined autonomously. The OECD has developed an internationally comparable framework to assess the
degree of control sub-national governments have over their revenues [see OECD (1999)]. Using this framework,
we calculate the share of autonomous revenues of sub-national governments in total government revenues [see,
e.g, Rodden (2004)]. The difference to the share of all sub-national government revenues in total government
revenues provides us an indicator of subnational non-autonomous revenues.
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of regional inequality is the degree of fiscal decentralization [McKinnon (1997), Qian and

Weingast (1997)], which we consider using the share of sub-national government expenditures

in total government expenditures (EXPDEC).25

The regression results are presented in Table 1. Columns (1) and (2) report the coeffi-

cients from two-way fixed effects OLS estimations using our alternative transfer measures

TRANSREV and TRANSAUT respectively. As predicted by the model, the coefficients on

both transfer measures are positive and strongly statistically significant. These results thus

indicate that higher transfers are associated with more inter-regional inequality, which is con-

sistent with the hypothesis that interregional transfers promote inter-regional inequalities. Of

course, countries may react with an adjustment of transfers facing increasing interregional

inequalities.To account for such a possible endogeneity and the resulting bias in the estimates,

we also employ an instrumental variable approach using the one period (3 year) lagged value

of the respective transfer measures as an instrument. The results of the corresponding 2SLS

estimations are reported in columns (3) and (4). We see that the coefficient looses some of its

value but remains positive, and significantly so for our transfer measure TRANSAUT, which

is the more comprehensive proxy for interregional redistribution.

4.2 Transfers and Inter-personal Inequality

The theoretical model also implies that while transfers prevent inter-regional equality they

at the same time allow for more inter-personal equality within the different regions of a

federation. As mentioned above, regional-level data on income inequality are generally not

available. Canada is an exception, however: the CANSIM database by Statistics Canada

contains information on income inequality in the provinces (since 1976), information on inter-

regional transfers between the federal and provincial/local level (since 1981) and information

on several other determinants of inequality.26 To study the relationship between interregional

transfers and inter-personal inequality, we estimate variants of the following specification:

PERSINEQi,t = αi +
∑

k

βk · Xk,i,t + γ · TRANSFERSt + ǫi,t, (7)

25See table 9 in the appendix for data sources and definitions and table 10 for summary statistics of the
relevant variables. See Kessler and Lessmann (2010) for further details of the empirical analysis and robustness
checks.

26There are 10 provinces in Canada, and three territories. The latter are excluded from the data set, since
Statistics Canada does not provide the relevant data on income inequality.
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Table 1: Inter-regional inequality and equalization
Dependent variable: Coefficient of variation of regional GDP per capita (REGINEQ)

OLS OLS TSLS TSLS

(1) (2) (3) (4)

GDPPC 0.011*** 0.009*** 0.013*** 0.012***

(3.86) (2.78) (6.11) (6.25)

UNEMPL 0.466*** 0.423*** 0.406*** 0.315**

(3.81) (3.54) (4.19) (2.48)

POP -0.436*** -0.457*** -0.388*** -0.518***

(-6.41) (-6.82) (-3.37) (-7.00)

POPGINI 1.607*** 1.507*** 1.728 2.530***

(2.67) (2.99) (1.19) (3.25)

URBAN -0.300* -0.299* -0.307 -0.129*

(-1.80) (-1.92) (-1.55) (-1.82)

SOCIAL -0.001 -0.001 -0.001 -0.002

(-0.92) (-1.23) (-0.78) (-1.64)

DEC -0.354*** -0.347*** -0.181* -0.179*

(-2.70) (-2.63) (-1.71) (-1.94)

TRANSREV 0.232** 0.129

(2.37) (0.36)

TRANSAUT 0.235*** 0.186**

(3.47) (2.55)

Country FE yes yes yes yes

Time FE yes yes yes yes

Observationsa 92 (17) 91 (17) 77 (17) 74 (17)

Adj.-R2 0.45 0.48 0.53 0.61

F-Test (p) 0.000 0.000 0.000 0.000

Note: t -values are reported in parenthesis; standard errors are calculated using White correc-
tion; ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. a) Number of
countries in parenthesis.
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where the dependent variable PERSINEQ i,t is income inequality for province i in year t,

αi are provincial fixed effects, X k,i,t are k control variables, TRANSFERS t reflects different

measures of intergovernmental transfers, and ǫi,t is a random error term.

We measure regional income inequality straightforwardly by the GINI coefficient of total

household income in a province. Our different transfer measures are total intergovernmental

transfers paid by the federal, provincial and local governments as a share of GDP (TRANS-

GDP), in per capita terms (TRANSPC ), and as a share of total government revenues (TRAN-

SREV ). These variables approximate the level of intergovernmental redistribution and cor-

respond to the redistributive grants in our theoretical model. The explanatory variables are

demographic factors, using the logarithm of the total population (POP) and the share of the

population over the age of 15 years (SHARE15 ), migration effects using the net immigration

rate (MIGRATION ), and labor market effects using the unemployment rate (UNEMPL) as

well as the female labor participation rate (FEMPART ). To control for the impact of economic

development on inequality [Kuznets (1955)] we also include GDP per capita (GDPPC ).27

The estimated coefficients are reported in table 2. Columns (1) to (3) give the results of the

fixed effects OLS regressions. Consistent with the theory, the coefficients of all three alterna-

tive transfer measures are negative and significant: the higher the level of intergovernmental

transfers, the lower is interpersonal income inequality within each province. To address au-

tocorrelation in the residuals, we ran additional regressions which include three-year lags of

dependent variable.28 The results of corresponing OLS estimates are reported in columns

(4) to (6). Again, all transfer variables all enter the regression with a negative sign and are

highly significant.

It is known that in dynamic fixed-effects panel models the correlation between the error

term and the lagged dependent variables might lead to biased and inconsistent estimates of

the parameters [Baltagi (2005)]. Although the problem is unlikely to be serious in our case

since the number of agents (N ) is relatively small compared to the number of time series

observations (T ), we use the Arellano-Bond dynamic panel estimator to ensure that our

results are unbiased. The results are reported in columns (7) to (9), which, again, support

27See table 4 in the appendix for exact variable definitions; summary statistics of all considered variables
provides table 5. We applied several unit root tests to our dependent variable, which all negate the existence
of a common or individual unit root. See table 6 in the appendix for details.

28A Durbin-Watson test rejects the null that the error terms are serially uncorrelated. The lag length of
three time periods was chosen based on the Akaike information criterion.
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our earlier findings. A last step in our empirical investigation is to ensure that our results are

not driven by a common time trend. For this purpose, we repeat all estimations considering

a common trend variable as additional control, with unchanged results [see Table 7 in the

Appendix]. Overall, the data indicate a robust negative relationship between the level of

overall transfers and the level of income inequality within the Canadian provinces. These

findings are clearly consistent with the secondary implication of the model, namely that

transfers can decrease inter-personal equality within the different regions of a federation.

Of course, the natural question to ask next is whether the evidence from Canada also supports

the main prediction model, i.e., displays a pattern of higher transfers leading to more inter-

regional inequality, fostering divergence among regions. Shedding light on this issue with the

Canadian data proves difficult, however. The reason is that relating the coefficient of variation

as a measure of income inequality among the provinces to the level of transfers results in just

one single time series, which severely limits the scope of the econometric analysis. We provide

the descriptive statistics for illustration purposes in Table 3, which gives an overview of the

development of the two variables over time.
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Table 2: Interpersonal inequality and equalization in Canadian provinces (1981–2007)

Dependent variable: Gini coefficient of total incomes at provincial level

OLS OLS OLS OLS OLS OLS GMM GMM GMM

(1) (2) (3) (4) (5) (6) (7) (8) (9)

GINI L1 0.460*** 0.469*** 0.451*** 0.446*** 0.454*** 0.438***

(10.34) (10.66) (11.51) (9.69) (10.24) (10.55)

GINI L2 0.128* 0.136** 0.140** 0.120** 0.127** 0.132**

(2.18) (2.31) (2.38) (2.13) (2.29) (2.34)

GINI L3 -0.123** -0.123** -0.107* -0.128*** -0.127*** -0.113**

(-2.38) (-2.40) (-2.01) (-2.86) (-2.83) (-2.43)

POP 0.065** 0.074*** 0.060** 0.034** 0.039*** 0.028** 0.031*** 0.037*** 0.026**

(2.97) (3.23) (2.69) (2.91) (3.53) (2.44) (2.55) (3.16) (2.13)

SHARE15 0.252*** 0.259*** 0.262*** 0.125* 0.125* 0.126** 0.125** 0.127** 0.123**

(3.98) (3.91) (4.15) (2.21) (2.18) (2.61) (2.0) (2.15) (2.22)

MIGRATION 0.022 -0.154 -0.039 -0.005 -0.122 -0.029 -0.016 -0.132 -0.047

(0.12) (-0.69) (-0.19) (-0.04) (-0.76) (-0.17) (-0.12) (-0.88) (-0.32)

FEMPART -0.001 -0.001 -0.001* -0.001 0.000 -0.001** -0.001* 0.000 -0.001***

(-1.60) (-1.07) (-2.11) (-1.77) (-0.83) (-2.60) (-1.82) (-0.70) (-2.79)

UNEMPL 0.001 0.001 0.001 0.001* 0.001 0.001 0.001** 0.001 0.001*

(1.74) (1.11) (1.36) (1.85) (1.31) (1.64) (2.06) (1.57) (1.83)

GDPPC 0.014* 0.020** 0.016** 0.007** 0.011*** 0.008** 0.008*** 0.012*** 0.009***

(2.24) (2.80) (2.40) (2.75) (3.65) (2.90) (3.76) (4.97) (3.86)

TRANSGDP -0.481*** -0.334*** -0.342***

(-3.11) (-3.41) (-3.60)

TRANSPC -0.139** -0.109*** -0.114***

(-2.57) (-3.11) (-3.42)

TRANSREV -0.179** -0.135*** -0.135***

(-2.78) (-3.50) (-3.59)

Constant -0.684* -0.841** -0.603 -0.337* -0.438** -0.258 -0.299 -0.406** -0.218

(-2.09) (-2.52) (-1.76) (-1.91) (-2.60) (-1.41) (-1.51) (-2.11) (-1.09)

Province FE yes yes yes yes yes yes yes yes yes

Observationsa 270 (10) 270 (10) 270 (10) 270 (10) 270 (10) 270 (10) 260 (10) 260 (10) 260 (10)

Adj.-R2 0.65 0.65 0.66 0.75 0.75 0.75

AR(2)-Test (p) 0.34 0.36 0.36

Note: t-values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%,
respectively. a) Number of provinces in parenthesis
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Table 3: Interregional inequality and equalization in Canada

Coefficient of Transfers Transfers Transfers

Variation to GDP per capita to revenues

Period (CV ) (TRANSGDP) (TRANSPC ) (TRANSREV )

1980s 0.210 0.082 2241 C $ 0.204

1990s 0.204 0.077 2338 C $ 0.175

2000s 0.182 0.064 2332 C $ 0.157

Note: Transfers in constant CAD 2002. In the regression analysis, transfers per
capita are related to 10,000 people.

During the 1980s, the coefficient of variation was on average 0.21, which equal almost exactly

the average of the OECD countries [see Lessmann (2009)]. In the two decades that fol-

lowed, the dispersion of regional income decreased slightly indicating σ-convergence between

provinces. At the same time, transfers became relatively less important for the Canadian

economy, both in terms of the transfers to GDP rate as well as in terms of the transfers to

government revenue. From this perspective, the evidence is supportive of our main hypothesis.

However, the amount of transfers per capita evolved in the opposite direction, contradicting

the previous observation. The ambiguity of the relationship between transfers and interre-

gional inequality also surfaced when we conducted standard time series regressions. Those

did not show any significant effects.29 In light of this, we are not able to confirm - or refuse

- the model with the Canadian data. This should come as no surprise, though, given that

we only have a single time series with 10 provinces at our disposal, which does not provide

enough observations to control for the various determinants of interregional inequality.

However, previous studies using a different methodological approach do support the pre-

diction that inter-regional redistribution has led to more (rather than less) inter-regional

inequality in Canada. In particular, Coulombe and Day (1999) compare the evolution of

income inequality among the Canadian provinces to that among the 12 U.S. states along the

Canadian southern border. Although this reference group exhibits extensive similarities in

terms of history, geography, institutions, stage of development, and economic structure, the

authors present evidence that regional disparities – as measured by the coefficient of vari-

ation – are 50% higher in Canada compared to the U.S. regions. They convincingly argue

that the primary reason behind the difference in outcomes is the systematically lower labor

29See table 8 in the Appendix for the results of the time series estimations for Canada.
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force participation rate and higher unemployment rate in Canadian provinces, leading the

authors to the conclusion that ‘[government policies are] the most likely factor responsible for

the apparent differences, [in particular] the unemployment insurance system, in which bene-

fits are tied to regional unemployment rates, and the intergovernmental transfer payments,

which allow poorer provinces to offer a more attractive package of taxes and expenditures

than would otherwise be the case’ [Coulombe and Day (1999), p. 170-171].30

5 Concluding Remarks

The present paper puts forward two main ideas. Perhaps most importantly, we first show

that inter-jurisdictional redistribution need not be an appropriate instrument to equalize

living standards among federation members: in the presence of migration, the paradoxical

situation arises that horizontal transfers from wealthy to poor states preserve regional in-

equalities that otherwise could not persist. The analysis also demonstrates, however, that

interregional transfers may have positive efficiency effects in this case. While preventing in-

terregional equality between members of the federation they at the same time could promote

more interpersonal equality between the inhabitants of each jurisdiction. An initial empiri-

cal assessment of the relationship between inter-regional redistribution and income disparity

across and within regions is consistent with these effects. On the one hand, higher levels

of inter-regional redistribution are positively associated with (future) regional income dis-

parities in a panel of highly developed OECD countries. On the other hand, inter-regional

redistribution is negatively associated with intra-regional income inequality within a single

country (Canada).

That horizontal transfers may allow populations with different political tastes to be sepa-

rated from one another and be subjected to different fiscal treatments has positive welfare

implications: stratification of the population according to income classes can be a welfare en-

hancing equilibrium pattern. For this reason, interregional redistribution could be desirable

from an ex ante point of view: when incomes are not yet known at the constitutional stage,

a sufficiently risk neutral population unanimously favors a decentralized form of organization

30Another study on the factors leading to convergence among Canadian provinces is Rodriguez (2006).
On the basis of a comprehensive time-series analysis for the period 1926-1999, he concludes ‘[...] that the
interprovincial transfers were not determinant or decisive to the attainment of deterministic convergence in
the Canadian provinces’[Rodriguez (2006), p. 26].
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where jurisdictions are politically independent but financially linked through transfers from

rich to poor communities. Perhaps surprisingly, this organizational mode is also preferred

by a majority ex post. Low income individuals benefit if the loss in local public spending

due separation is compensated for by the intercommunity transfer. Wealthy individuals are

always better off because they gain most from living among their own kind: they strictly

prefer to pay the horizontal transfer, thereby preserving a homogeneous population structure

and keeping taxes low.

Many efficiency concerns about stratified population classes have recently been raised in the

fiscal federalism literature. In Fernandez and Rogerson (1996), policies that increase the

number of the wealthiest residents in poor communities generate a Pareto improvement. The

authors consider a model with only three income classes, and assume that the equilibrium

in the absence of any transfer is already stratified.31 It is then possible to construct a re-

distributive transfer in a way that will constitute a Pareto improvement.32 Applied to the

U.S. system of school finance, for instance, Fernandez and Rogerson’s analysis would thus

suggest that appropriately designed equalization grants of the form used by most U.S. states

to aid local funding for primary and secondary education unambiguously benefit all school

districts, and can in principle serve to reduce the observed spending disparities across dis-

tricts. Our analysis, in contrast, shows that these equalization grants can have very different

effects: if the equilibrium is not stratified in the absence of a grant system, the movements of

households caused by its introduction will always change average regional income in opposite

directions. Hence, it never constitutes a Pareto improvement (in particular, middle class

households will tend to loose). Moreover, equalization grants may in fact contribute to the

spending disparities in the sense that removing them triggers migration that will ultimately

bring about more equality among school districts (rather than less).

De Bartholomé (1990) addresses the negative externalities that arise from stratification in the

presence of local peer effects. Benabou (1996) studies in a dynamic model of human capital

31As we have shown elsewhere, however, stratification is generically impossible for realistic income distri-
bution that are skewed to the right and unimodal [see Hansen and Kessler (2001a) as well as the Proof of
Proposition 1 in Appendix A.

32By inciting more middle-class households to live among the poor, the transfer makes the poor community
better off because per-capita revenues have unambiguously increased, causing the tax rate to drop and local
spending to rise. The rich community is better off if the transfer has a similar effect there, i.e., if local taxes
drop and spending increases despite the loss in revenues. This happens if the increase in average income and
the decrease in local income inequality brought about by the emigration of middle-class households is sufficient
large.
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accumulation where stratification negatively affects long run income inequality and growth.

This paper shows that there is another aspect of stratification related to distortions caused

by conflicting interest in the political process that are lower under segregation. In particular,

local policies are more distortive the more heterogenous the local populations are. Segregation

(supported by interregional redistribution) lowers the degree of local heterogeneity, thereby

mitigating the political conflict of interest.33

Our conclusions have been drawn in a relatively simple framework that was designed to

permit an analytic evaluation of the policies under consideration. However, it should be

clear that they apply more generally as well. Extending the model to allow for migration

cost, for instance, is fairly straightforward and will preserve all results as long as those

cost are sufficient small and enter the (indirect) utility function in a separable manner.34

Likewise, provided taxation is redistributive in nature, the equilibrium often does not permit

stratification in the absence of transfers even if one explicitly accounts for housing price

differences or in situations where wealthy individuals prefer more public spending than the

poor [Hansen and Kessler (2001a,2001b)] as will, e.g., be the case for public education with

no private alternative. Then, interregional redistributive serves to maintain interregional

differences by weakening the incentives of the poor to migrate to wealthier regions. Again,

local income (preference) inequality will be lower in a stratification equilibrium supported

by transfers, implying that political conflicts of interest are minimized: local policies are -

irrespective of their specific nature - ‘close’ to the preferences of all inhabitants.
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Appendix A

Lemma 1. Suppose Tj = 0, j = 1, 2. Then, there is no equilibrium in which regions conduct different
policies (t∗1, g

∗

1) 6= (t∗2, g
∗

2).

Proof. Consider any asymmetric equilibrium {(t∗j , g
∗

j ), f∗

j (y)}j=1,2. As explained in the main text,
any such equilibrium must be characterized ‘descending bundles’ and ‘stratification’. By convention,
we let (t∗1, g

∗

1) < (t∗2, g
∗

2) so that f∗

1 (y) = f(y) ∀y > ỹ and f∗

2 (y) = f(y) ∀y < ỹ for some boundary
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individual ỹ ∈ [y, ȳ]. Since gmax
1 = Y

∗

1 > Y
∗

2 contradicts g∗1 < g∗2 , g∗1 must be determined by (4),
U ′(g∗1) = σ1. g∗1 < g∗2 and Lemma 3 a) [see Appendix B] thus imply U ′(g∗2) ≤ U ′(g∗1) ≤ 1 at any

ỹ ∈ [y, ȳ]. Then, V (t∗1, g
∗

1 , ỹ)− V (t∗2, g
∗

2 , ỹ) = (t∗2 − t∗1)ỹ − [U(g∗2)−U(g∗1)] = (t∗2 − t∗1)ỹ −
∫ g∗

2

g∗

1

U ′(g)dg ≥

(t∗2 − t∗1)ỹ − (g∗2 − g∗1) = t∗2(ỹ − Ȳ ∗

2 ) − t∗1(ỹ − Ȳ ∗

1 ) > 0 using Tj = 0, (2) and Y 2 < ỹ < Y 1. Hence,
an individual with income ỹ would always be better off in region 1, contradicting the equilibrium
condition that ỹ is the boundary agent.2

Lemma 2. The set Y = {ỹ|σ1(ỹ) ≥ σ2(ỹ)} ⊂ [y, y] is non-empty. Furthermore, σc < σ2(ŷ) = σ1(ŷ) ≤
1 at some ŷ ∈ Y.

Proof. To show that Y is non- empty, note that ym
j and Y j , j = 1, 2 are continuous in ỹ over [y, ȳ],

and so are ym
j /Y j , j = 1, 2. Since

limỹ→y
ym
1

Y 1

=
ym

c

Y c

< 1, limỹ→y
ym
2

Y 2

=
y

y
= 1,

limỹ→y
ym
1

Y 1

= y

y
= 1, limỹ→y

ym
2

Y 2

=
ym

c

Y c

< 1,

there exist a value ŷ for which
ym
1

Y 1

=
ym
2

Y 2

at ỹ = ŷ, and
ym
1

Y 1

>
ym
2

Y 2

for ỹ > ŷ, implying [ŷ, ȳ] ⊂ Y.

To prove the second part of Lemma 2, observe first that although we know that the average slope of
ym
1

Ȳ1

(
ym
2

Ȳ2

) over [y, ȳ] is positive (negative) from the arguments above, neither expression needs to be

monotonically related to ỹ over this range (so that the claim would follow trivially). Instead, we will
show that

1 ≥
ym
1

Y 1

=
ym
2

Y 2

>
ym

c

Y c

,

at y = ŷ. That both median to mean ratios are weakly smaller than one at ỹ = ŷ is implied by Lemma
3 a) (see Appendix B). It therefore suffices to show that at y = ŷ,

ym
1

Y 1

>
ym

c

Y c

⇔ ym
c <

ym
1

Y 1

Y c =
ym
1

Y 1

{

[(1 − F (ŷ)]Y 1 + F (ŷ)Y 2

}

.

⇔ ym
c < [1 − F (ŷ)]ym

1 + F (ŷ)ym
2 ,

where the second equivalence follows from substituting Y 2 =
ym
2

ym
1

Y 1 and rearranging. If f(y) is

unimodal, F (y) is convex (concave) for y < yM
c (y > yM

c ) where yM
c is the mode of the distribution

with f ′(yM
c ) = 0. The subsequent arguments establish that this property implies

ym
c < [1 − F (ỹ)]ym

1 + F (ỹ)ym
2 , (8)

for all values ỹ such that ym
2 /Y 2 ≤ 1 and hence, for ỹ = ŷ as well.

First, we show that for all values ỹ such that ym
2 /Y 2 ≤ 1,

F (ym
1 ) < F (ym

2 ) + f(ym
2 )(ym

1 − ym
2 ). (9)

If ym
2 ≥ yM

c , (9) follows immediately from the concavity of F (·) over the considered range. Thus,
suppose ym

2 ≤ yM
c . From Lemma 3 b) and c) (see Appendix B), we know that due to ym

2 /Y 2 ≤ 1 at
ỹ,

F (ỹ) ≤ F (ym
2 ) + f(ym

2 )(ŷ − ym
2 ) and ỹ > yM

c .
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ỹ

r

ym
1

r

HHj

slope = f(ym
2 )

Figure 3

Figure 3 graphically illustrates the situation. Because F (·) is strictly concave ∀y > yM
c , these two

inequalities imply (see Figure 3) that

F (y) < F (ym
2 ) + f(ym

2 )(y − ym
2 ) ∀y > ỹ.

Since ym
1 > ỹ, (9) follows. Intuitively, the unimodality of f(·) requires ỹ to lie strictly to the right of

yM
c for the median to mean ratio in the poor community to be less than one. As a consequence, the

distribution function F (·) is (at least on average) concave for y ∈ [ym
2 , ym

1 ] and (9) holds.

Next, (9) implies that the line connecting F (ym
2 ) with F (ym

1 ) with slope [F (ym
1 )−F (ym

2 )/(ym
1 −ym

2 ) <
f(ym

2 ) must cut F (·) at y = ym
2 from below. Hence (see also Figure 3),

F (y) > F (ym
2 ) +

F (ym
1 ) − F (ym

2 )

ym
1 − ym

2

(y − ym
2 ), ∀y ∈ (ym

2 , ym
1 ).

In particular, this must be true for y = ym
c and therefore

F (ym
c ) > F (ym

2 ) +
F (ym

1 ) − F (ym
2 )

ym
1 − ym

2

(yc − ym
2 )

⇔ ym
c < [1 − F (ỹ)]ym

1 + F (ỹ)ym
2 ,

after rearranging and using F (ym
c ) = 1

2 , F (ym
2 ) = 1

2F (ỹ), and F (ym
1 ) = 1

2 [1 + F (ỹ)].

Proof of Proposition 2:
We show that for each boundary individual ỹ ∈ Y, there exists a inter-jurisdictional transfer scheme
T2(ỹ) = −T1(ỹ) > 0 supporting the allocation

f∗

1 (y) =
{

f(y) for y > ỹ,
0 otherwise,

(10)

f∗

2 (y) =
{

0 for y > ỹ,
f(y) otherwise,

as a the population structure in a stratification equilibrium. Let T2 = −T1 ≡ T > 0 be the transfer
from jurisdiction 1 to jurisdiction 2 and define ∆ :

[

y, ȳ
]

× IR+ → IR as the utility difference between
jurisdiction 1 and jurisdiction 2 of a boundary household ỹ, given the transfer T . ∆ (ỹ, T ) is continuous
in T with

∆(ỹ, T ) = U(g∗1) − U(g∗2) + [t∗2(ỹ, T ) − t∗1(ỹ, T )] ỹ
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where the equilibrium policies and their properties are determined by (4). If ∆ (·) = 0 a stratification
equilibrium exists for (ỹ, T ) if in addition (t∗1, g

∗

1) ≤ (t∗2, g
∗

2) holds. The latter requirement is important
because even though ỹ may be indifferent, we still need to ensure that the population settles according
to (10) and not vice versa.

Now consider some ỹ ∈ Y so that σ2 ≤ σ1 by Lemma 2. Then, g∗1 ≤ g∗2 from (4) as long as g∗2 6= gmax
2 .

Thus, for T = 0, either g∗1 ≤ g∗2 and t∗1 < t∗2 or, if g∗1 > g∗2 then g∗2 = gmax
2 and t∗1 ≤ t∗2 = 1. In both

cases, ∆ (ỹ, T = 0) > 0 follows (either by Lemma 1 or trivially).
We can now establish the existence of T (ỹ) by an intermediate value argument. Suppose first that
g∗1 ≤ g∗2 at ỹ ∈ Y and T = 0. Then, (4) must hold in jurisdiction 1 (g∗1 = gmax

1 implies g∗2 = gmax
2

which is inconsistent with g∗1 ≤ g∗2). Increasing T thus leaves g∗1 unchanged and only increases t∗1 up
to t∗1 = 1. In jurisdiction 2, a rise in T is accompanied by a reduction in t∗2, leaving g2 unaffected or
else increasing for t∗2 = 1. For any ỹ ∈ Y, therefore, there is a transfer T > 0 such that g∗1 ≤ g∗2 and
t∗1 = t∗2. At T = T , ∆(ỹ, T = T ) ≤ 0 so that ∆(ỹ, T (ỹ)) = 0 at some T (ỹ) ∈ (0, T ]. Furthermore, the
inequalities g∗1 ≤ g∗2 and t∗1 ≤ t∗2 are preserved at T (ỹ) and the claim follows.
Second, suppose g∗1 > g∗2 at ỹ ∈ Y and T = 0, implying g∗2 = gmax

2 and t∗2 = 1. Now, increasing T first
increases t∗1 (for g∗1 < gmax

1 ) until t∗1 = 1 and g∗1 = gmax
1 and then reduces g∗1 . Similarly, g∗2 increases,

leaving t∗2 = 1 unaffected until (4) just holds at some T . Since U ′(g∗2) = σ2 ≤ σ1 ≤ U ′(g∗1), we must
have g∗1 ≤ g∗2 at this point with t∗1 = t∗2 = 1. Again, ∆(ỹ, T = T ) ≤ 0 implying ∆(ỹ, T (ỹ)) = 0 at some
T (ỹ) ∈ (0, T̄ ]. Furthermore, since t∗j = 1 at T (ỹ), ∆(ỹ, T (ỹ)) = 0 requires g∗1 = g∗2 , again preserving
the inequality (t∗1, g

∗

1) ≤ (t∗2, g
∗

2). The claim follows.2

Proof of Corrollary 2. Let α∗ =
∫

f∗

j (y)dy be the equilibrium mass of individuals in j and consider a
small pertubation of j’s population structure with α̂ = α∗−ǫ and ǫ > 0. To establish (5) for any given

value of µ and arbitrary perturbations of the local population {f̂j(y)}j=1,2 with
∫ ȳ

y
fj(y)−

∫ ȳ

y
f̂j(y) = ǫ,

we proceed to show that the regional policy in the perturbed population distribution, (t̂j , ĝj), is a
continuous function of ǫ and will converge to the equilibrium policy (t∗j , g

∗

j ) as ǫ → 0. This implies that
condition (5) is satisfied with strict inequality for any µ > 0 as ǫ → 0; in particular, (5) holds even
for y-type individuals y for whom V (t∗j , g

∗

j , y) = V (t∗k, g∗k, y) in equilibrium as ǫ becomes sufficiently
small.

By definition of Ŷj and Y
∗

j , we have

Y
∗

j − Ŷj =
1

α

∫ y

y

yf∗

j (y)dy −
1

α̂

∫ y

y

yf̂j(y)dy (11)

Clearly, the pertubations

f̂j(y) =

{

f∗

j (y) for y ≤ ỹ,

0 otherwise,

∫ y

ŷ

yfj(y)dy = ǫ (12)

and

f̂j(y) =

{

f∗

j (y) for y ≥ ỹ,

0 otherwise,

∫ ŷ

y

yfj(y)dy = ǫ. (13)

constitute an upper (respectively, lower) bound on the change in average perturbed incomes. Noting
α̂ < α and using (11) and (12), we thus have

Y
∗

j − Ŷj ≤
1

α̂

∫ y

y

y
(

fj(y) − f̂j(y)
)

dy =
1

α̂

∫ y

ŷ

yfj(y)dy ≤
ǫy

α − ǫ
(14)
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Similarly, using (11) and (13),

Y
∗

j − Ŷj ≥
1

α

∫ y

y

y
(

fj(y) − f̂j(y)
)

dy =
1

α

∫ ŷ

y

yfj(y)dy ≥ −
ǫy

α
. (15)

Turning to the change in the medians, recall that by definition, F ∗

j (ym∗

j ) = 1
2α and F̂j(y

m
j ) = 1

2 α̂

where F ∗

j (y) (respectively, F̂j(y)) is the cdf characterizing the equilibrium (respectively, perturbed)

population structure in j. Hence, F ∗

j (ym∗

j ) − F̂j(ŷ
m
j ) = 1

2ǫ, which implies

∣

∣

∣
F̂j(y

m∗

j ) − F̂j(ŷ
m
j )

∣

∣

∣
≤

1

2
ǫ

due to 0 ≤ F ∗

j (ym∗

j )− F̂j(ŷ
m
j ) ≤ ǫ (there is more mass in F ∗

j than in F̂j and some of it may be below

ŷm but the total below ŷm cannot exceed ǫ). Using a first-order expansion of F̂j(ŷ
m
j ), we get

f̂j(ŷ
m
j )

∣

∣ym∗

j − ŷm
j

∣

∣ ≤
1

2
ǫ. (16)

Finally, note that (12), (13), and (16) imply

lim
ǫ→0

Y
∗

j − Ŷj = lim
ǫ→0

ym∗

j − ŷm
j = 0,

which in turn implies t̂∗j → t∗j and ĝj → g∗j as ǫ → 0. Hence,

lim
ǫ→0

V (t̂j , ĝj , y) = V (t∗j , g
∗

j , y) ∀y, ∀f̂j(y), ∀(t∗j , g
∗

j ).

Now consider a symmetric equilibrium for which V (t∗j , g
∗

j , y) = V (t∗k, g∗k, y) ∀y. We find

lim
ǫ→0

V (t̂k, ĝk, y) − V (t̂j , ĝj, y) = V (t∗k, g∗k, y) − V (t∗j , g
∗

j , y) = 0 < µ.

Thus, (5) is satisfied with strict inequality for sufficiently small values of ǫ. For a stratification
equilibrium, the same line of reasoning shows that (5) holds for boundary individuals ỹ. For all other
individuals, the equilibrium conditions already require V (t∗j , g

∗

j , y) > V (t∗k, g∗k, y) for all types y with
f∗

j (y) > 0, which again implies that (5) holds for small enough ǫ. 2

Proof of Proposition 3:
Since everybody is alike ex ante, all conflicts of interest are eliminated and there will be unanimity
in voting over the constitution. We represent the preferences of agents at the constitutional stage by
the Von Neumann-Morgenstern utility function

E [u(c, g)] =

∫ ȳ

y

[c + U(g)]f(y) dy.

where E is the expectation operator and u(·) is the utility from consuming (g, c) which depends
on the income being drawn by nature and the subsequent equilibrium. Take any ỹ ∈ Y for which
1 ≥ σ1(ỹ) ≥ σ2(ỹ) > σc (note that there is at least one such value by Lemma 2). Proposition 2 then
implies there exists an associated equilibrium characterized by ge ≤ g∗1 ≤ g∗2 < g∗c supported by some
transfer scheme T2 = −T1 = T (ŷ) > 0 where the last strict inequality follows from (4), the proof
of Proposition 2, and the assumption that g∗c is implicitly defined by U ′(g∗c ) = σc. We proceed to
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show that the expected utility difference between the continuation equilibria {(t∗j , g
∗

j )} and (t∗c , g
∗

c ) is
strictly positive. Multiplying the (binding) budget constraint in region j by α∗

j and adding up yields

∑2

j=1
α∗

jg
∗

j =
∑2

j=1
α∗

j t
∗

jY
∗

j (17)

Each individual’s difference in expected utility at the constitutional stage is

Ey

[

V (t∗j , g
∗

j , y) − V (t∗c , g
∗

c , y)
]

=

∫ ỹ

y

[U(g∗2) + (1 − t∗2)y − U(g∗c ) − (1 − t∗c)y] f(y) dy

+

∫ ȳ

ỹ

[U(g∗1) + (1 − t∗1)y − U(g∗c ) − (1 − t∗c)y] f(y) dy

= α∗

2

[

U(g∗2) − t∗2Y
∗

2 − U(g∗c ) + t∗cY c

]

+ α∗

1

[

U(g∗2) − t∗1Y
∗

1 − U(g∗c ) + t∗cY c

]

=
∑2

j=1
α∗

j

[

U(g∗j ) − g∗j − U(g∗c ) + g∗c
]

by (17)

=
∑2

j=1
α∗

j

[

g∗c − g∗j −

∫ g∗

c

g∗

j

U ′(g)dg

]

> 0 for U ′(g∗c ) < U ′(g∗j ) ≤ 1, j = 1, 2.2

Proof of Proposition 4:
We show that there exists a transfer scheme T2(ỹ) = −T1(ỹ) > 0 and an associated stratification
equilibrium with ỹ and (t∗1, g

∗

1) < (t∗2, g
∗

2) such that (t∗c , g
∗

c ) 6= (t∗j , g
∗

j ) is a feasible policy in each
jurisdiction given its budget. By revealed preference and strict concavity, both local median voters
must then strictly prefer their local policies (t∗j , g

∗

j ) to (t∗c , g
∗

c ) and the first claim follows.
Let τ2(ỹ) = −τ1(ỹ) = τ(ỹ) > 0 be necessary the transfer for the centrally chosen policy to lie on the
budget line of both jurisdictions for a partition of the population at ỹ, i.e.

g∗c = t∗cY c = t∗cY
∗

1 − τ(ỹ)/α∗

1 = t∗cY
∗

2 + τ(ỹ)/α∗

2

⇔ τ(ỹ)/α∗

1 = t∗c(Y
∗

1 − Y c) and τ(ỹ)/α∗

2 = t∗c(Y c − Y
∗

2). (18)

The per capita transfers τ(ỹ)/α∗

j are continuously increasing (decreasing) functions of ỹ for community
1 (2): as ỹ increases, the wealthy community must pay more and the poor community receives less in
per capita terms.
It remains to show that τ(ỹ) supports an equilibrium with (t∗1, g

∗

1) < (t∗2, g
∗

2). From Proposition 2 and
the proof of Lemma 2 (first part), we know that ∀ỹ > ŷ, ∃T2(ỹ) = −T1(ỹ) = T (ỹ) > 0 supporting such
an equilibrium. Thus, it suffices to find a boundary individual ỹ ≥ ŷ for which T (ỹ) = τ(ỹ) holds.
Step 1: τ(ŷ) > T (ŷ).

Observe that under a transfer scheme τ(ŷ), gmax
j = (1 − t∗c)Y j + t∗cY c > g∗c , j = 1, 2. Hence,

U ′(gmax
j ) < U ′(g∗c ) = σc < σj at ỹ = ŷ from Lemma 2 (second part) and thus, g∗j < gmax

j , j = 1, 2.
Now reconsider the utility difference of the boundary household between region 1 and region 2 ∆(ŷ, T )
for a transfer τ(ŷ). Recalling that U ′(g∗2) = σ2 = σ1 = U ′(g∗1) at ŷ and using (18) together with
g∗1 = g∗2 ≡ g∗ < g∗c = t∗cY c, one finds

∆[ŷ, τ(ŷ)] = (t∗2 − t∗1)ŷ

=

[

1

Y
∗

2

(g∗ + τ/α∗

2) −
1

Y
∗

1

(g∗c − τ/α∗

1)

]

ŷ

=
1

Y
∗

1Y
∗

2

(

Y
∗

1 − Y
∗

2

)

(g∗ − g∗c )ŷ < 0 for g∗ < g∗c .
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Thus, the individual ŷ strictly prefers to live in region 2 for τ(ŷ). Since T (ŷ) makes this individual
indifferent by definition, T (ŷ) < τ(ŷ) as claimed.

Step 2: limỹ→y τ(ỹ) < limỹ→y T (ỹ).

Note first that as ỹ → y, Y 2 → Y c, ym
2 → ym

c , Y 1 → y and ym
1 → y. Also, limỹ→y τ(ỹ)/α∗

1 = t∗c(y−Y c)
and limỹ→y τ(ỹ)/α∗

2 = 0 from (18). The equilibrium public good levels are therefore [see (4)],

lim
ỹ→y

g∗1 = ge and lim
ỹ→y

g∗2 = g∗c .

Recall that ge < g∗c is feasible in region 1 by definition of τ(·). Inserting the expression for τ(ỹ) into
the budget constraint (2) for region 1, we find limỹ→y (t∗1 − t∗c)y = ge − g∗c . In the limit, the utility
difference ∆(ỹ, T ) of the boundary individual ỹ → y for a transfer T = τ(ỹ) is accordingly

lim
ỹ→y

∆[ỹ, τ(ỹ)] = U(ge) − U(g∗c ) − (t∗1 − t∗c)y = U(ge) − U(g∗c ) − (ge − g∗c )

= g∗c − ge −

∫ g∗

c

ge

U ′(g)dg > 0 for U ′(g∗c ) < U ′(ge) = 1.

Hence, the individual ỹ → y strictly prefers to live in region 1 given the transfer τ(ỹ). By definition
of T (ỹ), we must therefore have limỹ→y τ(ỹ) < limỹ→y T (ỹ) as claimed. Combining steps 1 and 2,
the existence of a boundary individual y > ỹ > ŷ for which T (ỹ) = τ(ỹ) follows from an intermediate
value argument.

To prove the second part of Proposition 4, we show that is impossible to have an equilibrium with
(t∗2, g

∗

2) ≥ (t∗1, g
∗

1) ≥ (t∗c , g
∗

c ). Hence, (t∗1, g
∗

1) < (t∗c , g
∗

c ) and the claim follows.
Below, we argue that σ1 ≥ σ2 is necessary for an equilibrium with (t∗2, g

∗

2) ≥ (t∗1, g
∗

1). It thus suffices
to show that there does not exist a boundary individual ỹ such that

σ2(ỹ) ≤ σ1(ỹ) ≤ σc.

The proof is by contradiction. Suppose that there exists such a ỹ. We thus must have

α
ym
2

Y 2

+ (1 − α)
ym
1

Y 1

<
ym

c

Y c

α ∈ [0, 1], (19)

at this partition of the population. In particular, (19) must hold for α = F (ỹ)Y 2

Y c

and thus becomes

F (ỹ)ym
2 + [1 − F (ỹ)]ym

1 < ym
c ,

which contradicts (8) [see the proof of Lemma 3 and recall that (8) holds for all ỹ such that ym
2 /Y 2 ≤ 1].

It remains to demonstrate that σ1 ≥ σ2 at some partition of the population ỹ ∈ [y, ȳ] is also necessary
for an asymmetric equilibrium. By way of contradiction, we show if σ1 < σ2, then (t1, g1) ≤ (t2, g2)
is violated for any transfer scheme T2 = −T1 ≡ T . From (4), σ1 < σ2 ⇒ g∗1 > g∗2 irrespective of T
if g∗1 6= gmax

1 . Thus, we must have g∗1 = gmax
1 and t∗1 = 1, so that (t1, g1) ≤ (t2, g2) can only hold if

t∗2 = 1 and g∗2 = gmax
1 , which together with the local budget constraints (2) implies gmax

1 = Y c > g∗c .
Thus, g∗j = gmax

1 requires σ1 < σ2 ≤ U ′(gmax
1 ) < U ′(g∗c ) = σc. But a situation where σ1 < σ2 ≤ σc is

impossible (see our argument above). 2
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Appendix B (not to be published)

Let F (y) be a twice continuously differentiable distribution function that represents the income dis-
tribution of the population with ym

c < Y c. Furthermore, assume that the associated density function
f(y) satisfies f(y) > 0, ∀y ∈ [y, y] and f ′(y) > 0 (f ′(y) < 0) for y < yM

c (y > yM
c ), i.e. f(y) is

unimodal with mode yM
c . Under these assumptions, we prove

Lemma 3. Suppose ỹ partitions the population such that individuals y > ỹ live in region 1 and
individuals y ≤ ỹ live in region 2. Let ym

j and Y j be the local median and mean incomes, respectively,
at the partition ỹ. Then,

a)
ym
1

Y 1

≤ 1 ∀ỹ ∈ [y, y],

b)
ym
2

Y 2

≤ 1 ⇒ F (ỹ) ≤ F (ym
2 ) + f(ym

2 )(ỹ − ym
2 ),

c)
ym
1

Y 1

=
ym
2

Y 2

⇒ ỹ > yM
c ,

Proof: Note first that

Y 1 =
1

1 − F (ỹ)

∫ y

ỹ

yf(y)dy =
1

1 − F (ỹ)

{

y − F (ỹ)ỹ −

∫ y

ỹ

F (y)dy

}

, (20)

Y 2 =
1

F (ỹ)

∫ ỹ

y

yf(y)dy =
1

F (ỹ)

{

F (ỹ)ỹ −

∫ ỹ

y

F (y)dy

}

, (21)

by partial integration. Furthermore,

1 − F (ym
1 ) =

1

2
[1 − F (ỹ)] = F (ym

1 ) − F (ỹ) (22)

F (ym
2 ) =

1

2
F (ỹ) (23)

These expressions are well defined and continuously differentiable in ỹ. To prove part a) consider the
local median to mean ratio in the wealthy region 1. From (20), we infer

ym
1

Y 1

≤ 1 H(ỹ) ≡

∫ y

ỹ

F (y)dy + F (ỹ)ỹ − y + [1 − F (ỹ)]ym
1 ≤ 0. (24)

Taking derivatives of H(ỹ), using (22) and ∂ym
1 /∂ỹ = 1

2 [f(ỹ)/f(ym
1 )], we obtain

∂H(ỹ)

∂ỹ
R 0 ⇔ F (ym

1 ) − f(ym
1 )(ym

1 − ỹ) R F (ỹ).

If f(y) is unimodal, F (y) is convex (concave) for y < yM
c (y > yM

c ). Thus, H(ỹ) is strictly decreasing
in ỹ for values ym

1 (ỹ) ≤ yM
c and strictly increasing in ỹ for ỹ ≥ yM

c . As some value ỹmin from the
intermediate range with ỹmin < yM

c < ym
1 (ỹmin), H(ỹ) assumes a unique minimum. To see this, note

that H ′′(ỹmin) = −f ′(ym
1 )(ym

1 − ỹmin) + f(ym
1 ) − f(ỹmin) > 0 at any ỹmin satisfying H ′(ỹmin) = 0

since ym
1 (ỹmin) > yM

c implies f ′(ym
1 ) < 0 and H ′(ỹmin) = 0 implies f(ym

1 ) − f(ỹmin) > 0, where the
last inequality follows from the fact that the line connecting F (ym

1 ) and F (ỹ) with slope [F (ym
1 ) −

F (ỹmin)]/[ym
1 − ỹmin] must cut F (ỹmin) from above (since ỹmin < yM

c ) and, hence, f(ỹmin) < [F (ym
1 )−
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F (ỹmin)]/[ym
1 − ỹmin] < f(ym

1 ).
Now, recall that ym

c − Y c < 0 by assumption so that (24) holds for ỹ → y. Similarly, (24) is trivially
satisfied for ỹ → y. The monotonicity properties of H(ỹ) then imply that (24) also holds for any
intermediate values.

To prove part b), we first examine for which values of ỹ, we have

ym
2

Y 2

≤ 1 ⇔ G(ỹ) ≡

∫ ỹ

y

F (y)dy − F (ỹ)(ỹ − ym
2 ) ≤ 0, (25)

by (21). Again, we are interested in the derivative of G(ỹ). Using (23) and dym
2 /dỹ = 1

2 [f(ỹ)/f(ym
2 )]

yields
∂G(ỹ)

∂ỹ
R 0 ⇔ F (ỹ) R F (ym

2 ) + f(ym
2 )(ỹ − ym

2 ). (26)

Repeating the argument on the slope of H(·) in the proof of part a), we see that G(ỹ) is strictly
increasing (decreasing) in ỹ for ỹ less (greater) than some value ỹmax satisfying ym

2 (ỹmax) < yM
c < ỹmax.

Furthermore, G(ỹ = y) = 0 and G(ỹ = y) < 0. The function G(·) is therefore downward sloping in
the range where its values are non-positive, i.e., we must have ∂G(·)/∂ỹ ≤ 0 for all values ỹ such that
G(ỹ) ≤ 0. Using (26) and (25), it follows that

ym
2

Y 2

≤ 1 ⇒ F (ỹ) ≤ F (ym
2 ) + f(ym

2 )(ỹ − ym
2 ),

as claimed. Finally, observe that because ym
1 /Y 1 ≤ 1 for all values ỹ ∈ [y, y], we must also have

ym
2 /Y 2 ≤ 1 at ỹ = ŷ by definition of ŷ. Thus, b) holds at ỹ = ŷ which implies

ŷ > ỹmax > yM
c ,

which proves part c). 2
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Table 4: Variable definitions and sources – panel of Candian provinces (1981–2007)
Variable Definition Source

GINI Gini coefficient of total income in Canadian
provinces

CANSIM

POP Total Provincial population (in 10,000 people) CANSIM
SHARE15 Populations share over 15 years of age CANSIM
MIGRATION Net immigration per capita CANSIM
FEMPART Female labor market participation rate CANSIM
UNEMPL Unemployment rate CANSIM
GDPPC Real gross domestic product per capita (Cana-

dian Dollar, 2002)
CANSIM

TRANSGDP Total intergovernmental transfers (federal,
provincial and local) as share of GDP

CANSIM

TRANSPC Total intergovernmental transfers (federal,
provincial and local) per capita (10,000 people)

CANSIM

TRANSREV Total intergovernmental transfers (federal,
provincial and local) as share of total govern-
ment revenues

CANSIM, OECD World
Economic Outlook
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Table 5: Summary statistics – Canadian Provinces (1981-2007)

Obser-

vations Mean Std. Dev. Maximum Minimum

GINI 270 0.394 0.020 0.440 0.347

POP (in 10,000 people) 270 287.6 334.0 1279.5 12.4

SHARE15 270 0.770 0.028 0.838 0.698

MIGRATION 270 -0.001 0.005 0.016 -0.019

FEMPART 270 56.5 5.8 67.6 39.4

UNEMPL 270 10.1 3.8 20.2 3.4

GDPPC (in 10,000 $) 270 2.864 0.730 5.334 1.587

TRANSGDP 270 0.075 0.010 0.089 0.059

TRANSPC 270 0.233 0.020 0.279 0.201

TRANSREV 270 0.179 0.026 0.216 0.136

Table 6: Panel unit root tests of the Gini coefficient

Method Statistics p-values

(1) Levin-Lin-Chu Test -7.19 0.000

(2) Breitung t-stat -3.92 0.000

(3) Im-Pesaran-Shin Test -5.62 0.000

(4) ADF-Fisher Test 64.95 0.000

(5) PP-Fisher Test 67.44 0.000

Note: Test (1) and (2) assume a common unit root process. Test (3), (4) and (5)

assume an individual unit root process. All tests are calculated using individual effects

and individual linear trends. The tests have the null-hypothesis of a unit root. The

number of lags is determined by Schwarz-Criteria. Probabilities of the Fisher-Test are

asymptotically chi-square distributed. All other tests assume a normal distribution.
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Table 7: Interpersonal inequality and equalization in Canadian provinces (1981–2007)

Dependent variable: Gini coefficient of total incomes at provincial level

OLS OLS OLS OLS OLS OLS GMM GMM GMM

(1) (2) (3) (4) (5) (6) (7) (8) (9)

GINI L1 0.438*** 0.439*** 0.436*** 0.433*** 0.432*** 0.430***

(8.71) (8.93) (9.37) (8.52) (8.66) (9.24)

GINI L2 0.126* 0.131* 0.137** 0.123** 0.126** 0.133**

(2.09) (2.14) (2.27) (2.12) (2.16) (2.30)

GINI L3 -0.119** -0.117** -0.108* -0.120*** -0.118*** -0.109**

(-2.41) (-2.39) (-2.11) (-2.71) (-2.71) (-2.37)

POP 0.035 0.037 0.034 0.018 0.019*** 0.017 0.018 0.019* 0.016

(1.59) (1.67) (1.51) (1.73) (1.95) (1.57) (1.64) (1.79) (1.47)

SHARE15 0.203** 0.200** 0.215** 0.103 0.099 0.108* 0.109 0.104 0.112

(2.39) (2.29) (2.76) (1.63) (1.56) (1.99) (1.72) (1.65) (2.01)

MIGRATION 0.147 0.047 0.082 0.066 -0.007 0.030 0.083 0.000 0.037

(1.10) (0.31) (0.53) (0.50) (-0.05) (0.21) (0.67) (0.01) (0.28)

FEMPART -0.002*** -0.002*** -0.002*** -0.001*** -0.001*** -0.001*** -0.001*** -0.001*** -0.001***

(-4.51) (-4.46) (-4.59) (-5.58) (-4.72) (-5.20) (-5.36) (-4.07) (-5.28)

UNEMPL 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001*

(1.71) (1.13) (1.30) (1.76) (1.29) (1.54) (2.05) (1.55) (1.79)

GDPPC 0.005 0.008 0.007 0.003 0.005 0.004 0.003 0.005 0.005

(0.67) (0.95) (0.90) (0.68) (1.14) (1.03) (0.90) (1.57) (1.32)

TRANSGDP -0.364** -0.274** -0.285***

(-2.52) (-2.84) (-3.13)

TRANSPC -0.120** -0.100** -0.104***

(-2.32) (-2.84) (-3.12)

TRANSREV -0.130* -0.111** -0.114***

(-2.12) (-2.86) (-3.13)

TREND 0.001** 0.002*** 0.001** 0.001** 0.001** 0.001** 0.001** 0.001*** 0.001*

(2.95) (3.14) (2.92) (2.56) (2.89) (2.11) (2.26) (2.54) (1.86)

Constant -0.177 -0.211 -0.164 -0.066 -0.096 -0.052 -0.071 -0.100 -0.053

-0.50 -0.61 -0.46 -0.38 -0.58 -0.29 -0.38 -0.53 -0.28

Province FE yes yes yes yes yes yes yes yes yes

Observationsa 270 (10) 270 (10) 270 (10) 270 (10) 270 (10) 270 (10) 260 (10) 260 (10) 260 (10)

Adj.-R2 0.67 0.67 0.67 0.75 0.75 0.75

AR(2)-Test (p) 0.45 0.46 0.45

Note: t-values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%,
respectively. a) Number of provinces in parenthesis
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Table 8: Estimation results: Interregional inequality and equalization in Canada

Dependent variable: Coefficient of variation

(CV ) of provincial GDP per capita

OLS OLS OLS

(1) (2) (3)

CV L1 0.338** 0.383** 0.341**

(2.11) (2.40) (2.34)

GDPPC 0.000** 0.000** 0.000***

(-2.24) (-2.25) (-2.83)

TRANSGDP -0.330

(-1.01)

TRANSPC -0.051

(-0.49)

TRANSREV -0.122

(-1.12)

Constant 0.225*** 0.178*** 0.220***

(2.84) (2.97) (3.48)

Obs. 26 26 26

Adj.-R2 0.65 0.64 0.65

F-Test (p) 0.000 0.000 0.000

Note: t -values are reported in parenthesis; standard errors are calcu-
lated using White correction; ***, **, and * indicate significance at
1%, 5%, and 10%, respectively.
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Table 9: Variable definitions and sources – OECD panel
Variable Definition Source

COV Coefficient of variation of regional GDP per
capita (NUTS2 level in member countries of the
European Union, state level otherwise)

National statistics, own
calculations

TRANSREV Grants received by national and sub-national
governments from other levels of government
(without grants from abroad or supra-national
institutions) as share of total government rev-
enues

IMF Government Fi-
nance Statistics

TRANSAUT Sub-national non autonomous revenues as share
of total government revenues adjusted for sub-
national transfers to other government levels

OECD Revenue Statis-
tics and IMF Govern-
ment Finance Statistics

GDPPC Real gross domestic product per capita (US Dol-
lar)

World Bank (WDI)

UNEMPL Unemployment rate World Bank (WDI)
POP Total population World Bank (WDI)
POPGINI Gini coefficient of regional population size National statistics, own

calculations
URBAN Share of urban living population World Bank (WDI)
SOCIAL Total government social expenditures as share

of GDP
World Bank (WDI)

DEC Sub-national expenditures as share of total gov-
ernment expenditures

IMF Government Fi-
nance Statistics

Table 10: Summary statistics – OECD panel (1982–1999; 3-year averages)

COV 101 0.207 0.081 0.071 0.420

TRANSREV 99 0.132 0.052 0.016 0.245

TRANSAUT 95 0.155 0.100 0.024 0.394

GDPPC (1.000 $) 102 17.6 5.1 6.8 30.9

UNEMPL 99 0.086 0.044 0.008 0.229

POP (Mill.) 102 36.8 61.5 3.5 275.2

POPGINI 102 0.375 0.127 0.173 0.635

URBAN 102 0.745 0.123 0.389 0.972

SOCIAL 102 15.8 3.6 9.8 26.3

DEC 96 0.383 0.146 0.091 0.700
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