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Abstract

This paper presents a model of an urban area with local income taxes used to finance
a local public good. Households differ in both incomes and their taste for housing.
The existence of a segregated equilibrium is shown in a calibrated two-community
model assuming single-peaked distributions for both income and housing taste. The
equilibrium features income segregation of the population across the communities.
The segregation is, however, imperfect: some rich households can also be found
in poor communities and vice-versa. The calibrated model is able to explain the
substantial differences in local income tax levels and average incomes across com-
munities as observed in e.g. Switzerland. The numerical investigation reveals that
the ordering of community characteristics critically depends on the substitutability
between the public and the private good. The numerical investigation also suggests
that taste heterogeneity reduces the distributional effects of local tax differences.
The numerical investigation furthermore suggests that the rich community is able
to set lower taxes when it is small.
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1 Introduction

Decentralized financing of local public goods is a natural counterpart of decentralized

decision about their provision. As Oates (1972) already argued, local units deciding upon

public programs are more likely to trade off costs against benefits if these programs are

financed by local taxes. Fiscal Federalism is intensively debated in the European Union.

On the one hand there are attempts to coordinate fiscal policies across EU member states.

On the other hand, increased regional self-government, as implied by the subsidiarity

principle, calls for some regional fiscal autonomy.

I develop a model of an urban area with local income taxes used to finance a local

public good. Households differ in both incomes and their taste for housing. The existence

of an asymmetric equilibrium is shown in a calibrated two-community model assuming

single-peaked distributions for both income and housing taste. The equilibrium features

income segregation of the population across the communities. This segregation is, how-

ever, imperfect: some rich households can also be found in on average poor communities

and vice-versa. The calibrated model is able to explain the substantial differences in local

income tax levels and average incomes across communities as observed in e.g. Switzer-

land. In accordance with the empirical findings, the rich community shows higher taxes

and both lower housing prices and lower public goods provision than the poor commu-

nity. This order of community characteristics depends, however, on the preferences for

the local public good. The above ordering of community characteristics holds for low

degrees of substitutability between public and private goods. When the public good is

easily substituted by private goods, the rich community exhibits higher housing prices

and public goods provision as well as higher taxes. The numerical investigation also sug-

gests that taste heterogeneity reduces the distributional effects of local tax differences.

The numerical investigation furthermore suggests that the ability of the rich community

to set low taxes is higher when it is physically small. However, a tax haven need not be

small.

Following Tiebout’s (1956) seminal work, there is a long tradition of modelling fis-

cal decentralization at community level. The consideration of heterogeneous household

incomes by Ellickson (1971) and Westhoff (1977) moved the focus away from seeking

optimal community size to the study of urban areas with given community borders.

While this strand of research was followed by a large number of studies investigating

local property taxation (surveyed in Ross and Yinger 1999, and Epple and Nechyba,

2004), there have been few contributions on local income taxation. Hansen and Kessler

(2001a) elegantly study a local transfer financed by local income taxes in a model with

inelastic housing demand and an exogeneous Laffer curve. Calabrese (2001) studies lo-

cal income taxation in model a similar to Hansen and Kessler but with price responsive

housing demand. Konishi (1996) provides an existence proof for equilibria in models
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with income taxation under weak assumptions. He does not study the extent of income

sorting in the established equilibria.

Multi-community models with agents that differ in income typically predict perfect

segregation of the population by income, i.e. households of the same income group live

in the same community. However, recent literature on spatial income sorting (Epple

and Sieg, 1999, Hardman and Ioannides, 2004, Ioannides, 2004, Ioannides and Zabel,

2003 and Bayer, McMillan and Rueben, 2003) forcefully demonstrate that the sorting

is very imperfect. Furthermore, Rhode and Strumpf (2003) show a long term trend of

decreasing income sorting despite falling costs of moving. Schmidheiny (2004) shows sig-

nificant but imperfect sorting among movers in a metropolitan area. This clear empirical

finding is almost completely missing in the theoretical literature. A notable exception

are Epple and Platt (1998) who study a model with property taxation and show that

the introduction of (continuous) heterogeneous tastes for housing indeed predicts a more

realistic incomplete segregation of the population. Kessler and Lülfesmann (2004) in-

troduce two types of households with high or low taste for the public good in a model

with local income taxation to establish equilibria with imperfect income sorting. Keely

(2004) attributes imperfect income sorting to the role of housing developers. Hindriks

(2001) creates income mixing by assuming that households have an intrinsic preference

for either of two locations.

This paper follows Epple and Platt (1998) but introduces heterogeneous tastes in a

multi-community model with local income taxation and a partly substitutable public

good. A similar model has been investigated by Goodspeed (1989). This study general-

izes Goodspeed’s analysis both by introducing heterogeneous tastes and by using a real-

istic single-peaked distribution of the population. Not only does this single-peakedness

capture a realistic feature of urban economies, but it also challenges the existence of

equilibria in multi-community models with income taxation. The possible non-existence

of segregated equilibria under a non-uniform income distribution is shown by Hansen

and Kessler (2001b). My model can also be seen as a generalization of Kessler and

Lülfesmann (2004) and consequently shares many of their findings. The main difference

is the introduction of a housing market which allows me to establish equilibria without

the assumption of an exogeneous Laffer curve of tax income (caused by e.g. losses from

distortive taxation). Equilibrium housing prices provides a further mechanism for in-

come sorting which is studied in this paper. Rather than assuming heterogenous taste

for the public good I introduce heterogeneous taste for housing, for which an empirical

counterpart can easily be found. Furthermore I introduce a continuum of housing tastes

rather than just two types; this allows me to study the role of variance in preferences.

The numerical simulations are based on a Swiss metropolitan area. Switzerland is

an exemplary case of a federal fiscal system and offers a laboratory for the study of tax

decentralization. Switzerland is a federation of 26 states, the so-called cantons. The
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Share of commuters to Local income tax shifter (1997)
center community (1990)

0.76

0.59

0.46

0.33

131.00

125.58

101.00

85.98

85.00

Share of households with income Rental price for housing,
above CHF 75’000 (1997/98) CHF per annum and m2 (1997)

0.56

0.52

0.40

0.28

0.25

268.41

257.20

215.85

190.56

181.33

Figure 1: Community characteristics in the metropolitan area of Zurich.2

cantons are divided into individual communities of varying size and population. The

roughly 3000 communities form individual jurisdictions with great autonomy in terms

of providing local public goods such as school services or infrastructure. The unique

situation in Switzerland is that the communities finance their expenditures mainly by

local income taxes. While cantons autonomously organize the whole tax system, e.g.

the degree of tax progression or the split between income and corporate taxes, the

communities can generally only set a tax shifter in a given cantonal tax scheme. There

is considerable variation in income taxes across Swiss communities. For example, for a

two-child family with a gross income of 100,000 Swiss francs (CHF) the sum of cantonal

and community income tax ranged from CHF 3,500 (city of Zug) to CHF 14,500 (city of

Neuchâtel) in the year 2001.1 Within metropolitan areas the (community) tax differences

1These are tax rates for the cantonal capitals. Some smaller communities show even higher/smaller
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are smaller but may still differ by a factor of 1.5 in the Zurich area for example. Figure 1

shows the substantial differences in local tax levels and income and housing prices across

this community system.2 The bottom-left map visualizes the considerable segregation

by incomes in the Zurich area. The top-right and the bottom-left maps demonstrate

a striking relationship between income taxation and spatial income distribution: the

local share of rich households is almost an inverted picture of the local tax levels. It is

particularly interesting to see whether multi-community models are able to explain the

observed tax differentials. Note that municipality financing by local income taxation

is working for more than 150 years in Switzerland. This system of more than 3000

municipalities thus empirically contradicts Nechyba’s (1997) claim that “local income

taxes play no empirically important role” and that their inexistence in the United States

proofs “property taxes a dominant tax strategy for local governments”.

The paper is organized as follows: Section 2 introduces the formal model and derives

the properties of the household utility function which induce segregation of the popula-

tion. In the first part of Section 3 the calibration used for the numerical investigation

of the equilibrium is described. In the middle part of Section 3 the numerical equilib-

rium is presented and the welfare implications of the decentralized decision making are

discussed. The remainder of Section 3 discusses the robustness of the result to changes

in the calibrated parameters. Section 4 draws conclusions.

2 The Model

The model economy is divided into J distinct communities. The area is populated

by a continuum of heterogeneous households, which differ in both income y ∈ [y, y],

0 < y, y < ∞, and a parameter α ∈ [0, 1] describing their taste for housing. Incomes and

tastes are jointly distributed according to the density function f(y, α) > 0. There are

three goods in the economy: a composite private consumption b, housing h and a local

publicly provided good g.3 The latter is local in the sense that it is only consumed by

the residents of a community.

A household can move costlessly and chooses the community in which its utility is

maximized as place of residence. Each community indexed by j can individually set

the amount of the local public good gj and the local income tax rate tj ∈ [0, 1]. These

decisions are made in a majority rule vote by the residents respecting budget balance in

the community. Each community has a fixed amount of land Lj from which housing stock

lower tax rates.
2Data from the following sources: Commuter: Swiss Federal Statistical Office, Census 1990. Tax

rates: Statistisches Amt des Kantons Zürich, Steuerfüsse 1997. Income distribution: Swiss Federal Tax
Administration. Housing prices: Wüest und Partner, Zurich. Considered are all communities where
more than 1/3 of the working population is commuting to the center community.

3See Section 2.4 for a discussion of the nature of the public good.
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is produced. All households are renters and the housing stock is owned by an absentee

landlord. The price for housing pj in community j is determined in a competitive

housing market. The private good is considered as numeraire. A community j is fully

characterised by the triple (tj , pj , gj). The set of all possible community characteristics

is given by Γ = [0, 1]× IR++ × IR+. Location choice, voting and the resulting community

characteristics are simultaneously determined in the general equilibrium.

2.1 Households

The preferences of the households are described by a Stone-Geary utility function (Stone,

1954)

U(h, b, g; α) := α ln(h − βh) + (1 − α) ln(b − βb) + γ ln(g − βg) ,

where h is the consumption of housing, b the consumption of the private good and g

the consumption of the publicly provided good. βh > 0, βb > 0 and βg are sometimes

referred to as existential needs for housing, private good and public good, respectively.

The parameter α ∈ [0, 1] describes the households’ taste for housing, as will become

apparent below.

Households face a budget constraint:

ph + b ≤ y(1 − t) ,

where p is the price of housing and t the local income tax. Note that the price of the

private good is set to unity. Maximisation of the utility function with respect to h and

b subject to the budget constraint yields the housing demand function

h∗ := h(t, p, g; y, α) =
α[y(1 − t) − pβh − βb]

p
+ βh

and the demand for the the private good b∗ = y(1 − t) − ph∗. Both demand functions

are linear functions of after-tax income y(1 − t), reflecting the fact that Stone-Geary

utility implies a linear expenditure system (LES) and vice-versa (see e.g. Deaton and

Muellbauer 1980). Housing demand is increasing in α as long as the household can

satisfy its existential needs, i.e. ∂(h)/∂(α) > 0 iff y(1− t) > pβh +βb > 0. α = 0 implies

that the housing demand is equal to the existential needs and hence does not change

with household income. α = 1 denotes a household which spends all extra income on

housing after paying his existential need.

The indirect utility

V (t, p, g; y, α) := U(h∗, b∗, g; α)

gives the utility of a household with income y and preference parameter α in a community

with income tax t, housing prices p and a public good provision g.
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2.2 Location Choice

Households take the community characteristics as given when they choose their place

of residence. They value the different communities by their local tax rates tj , housing

prices pj and public good provision gj . A household chooses to locate in the community

in which its utility is maximal. A household chooses j if and only if

V (tj , pj , gj ; y, α) ≥ V (ti, pi, gi; y, α) for all i . (1)

An important feature of this model is that households have to value the communities

with respect to 3 dimensions (p, g, and t) of community characteristics. In previously

studied multi-community models, communities are fully described by 2 dimensions only.

In models with local property taxes (e.g. Epple and Platt, 1998), the households only

care about after-tax housing prices p(1−t) and not about p and t independently. Income

tax models (e.g. Kessler and Lülfesmann, 2004) usually abstract from a housing market

and fully characterize the communities by local taxes t and public goods or transfers g.4

The 3-dimensional characteristics space allows for a much richer structure of potential

equilibria. E.g. it is conceivable that a community with both higher taxes and higher

housing prices than any other community can attract residents by offering more public

goods.5

I will now show how the assumed household preferences lead to spatial segregation

of the population. Before describing the allocation of households across communities

in propositions 1 and 2, I explicitly state the specific properties of the assumed utility

function that generate spatial segregation. Property 1 is trivial; Properties 2 and 3 are

a direct consequence of the specified utility function assuming that existential needs are

strictly satisfied, i.e. y(1 − t) > pβh + βb > 0 and g > βg. The derivation is provided in

the Appendix.

Property 1 (Relative preferences)

For all (t, p, g, y, α) ∈ Γ × IR+ × [0, 1]

Mg,t(t, p, g, y, α) :=
dg

dt

∣

∣

∣

∣

dV =0,dp=0

> 0 ,

Mg,p(t, p, g, y, α) :=
dg

dp

∣

∣

∣

∣

dV =0,dt=0

> 0 ,

Mt,p(t, p, g, y, α) :=
dt

dp

∣

∣

∣

∣

dV =0,dg=0

< 0 .

4The reduction to a 2-dimensional characteristics space simplifies the analysis fundamentally. An
exception is Goodspeed (1986, 1989) who studies the 3-dimensional characteristics space. However,
Goodspeed seems not to detect the implied technical difficulties (see footnote 8).

5Examples of such equilibria are shown in section 3.6.
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Property 1 signs the marginal rate of substitution M.,. between each pair of community

characteristics. Property 1 states that a household can be compensated for a tax increase

either by more public good provision or by lower housing prices. Westhoff (1977) calls

this trade-off the relative preference for the public good. Property 1 also states that

a household is compensated for higher housing prices by more public good provision.

Property 1 holds under the standard assumption about the influence of prices, taxes and

public goods on the household’s well-being and is not specific to Stone-Geary utility.

Property 2 (Monotonicity of relative preferences)

(a) For all (t, p, g, y) ∈ Γ × IR+ and any α ∈ [0, 1],

∂Mg,t

∂y
< 0 and

∂Mg,p

∂y
< 0 .

(b) For all (t, p, g, α) ∈ Γ × [0, 1] and any y ∈ IR+,

∂Mg,p

∂α
> 0 and

∂Mt,p

∂α
< 0 .

Property 2 shows that the relative preference for community characteristics changes

monotonically with both income and taste. Property 2a reveals that rich households need

more public good compensation than poor households for the same increase in taxes or

prices.6 Property 2b states that households with a strong taste for housing need a smaller

increase in public good provision or a larger decrease in tax rates to be compensated

for a price increase than households with weak taste for housing. Property 2 explains

why different households choose different locations in equilibrium. It is equivalent to the

Spence-Mirrless condition in information economics. Property 2 is a consequence of non-

homothetic nature of Stone-Geary preferences. ∂Mg,p/∂y < 0 is shared with Ellikson

(1971), Westhoff (1977), Epple, Filimon and Romer (1984, 1993) and Goodspeed (1986,

1989). Property ∂Mg,t/∂y < 0 is shared with Goodspeed (1986, 1989).7 Property 2b

introduces preference heterogeneity in the same spirit as Epple and Platt (1998).

6Note that ∂Mt,p/∂y cannot be signed as the marginal rate of substitution between tax and housing
price, Mt,p, decreases with income if ε > 1 and increases if ε < 1.

7Goodspeed(1989) shows that ∂Mg,p/∂y < 0 is equivalent to εg,y/εg,p > εh,y, where εg,pg
is the

(shadow) price elasticity of demand for the public good and εh,y is the income elasticity of demand for
housing. Goodspeed(1989) also shows that ∂Mg,t/∂y < 0 is equivalent to εg,y/εg,p > 1, where εg,y is
the income elasticity of public goods demand. He points to empirical evidence that shows that both
assumptions are reasonable.
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Property 3 (Proportional shift of relative preferences)

(a) For all (t, p, g, y) ∈ Γ × IR+ and any given α ∈ [0, 1], both

∂Mg,t

∂y
/
∂Mg,p

∂y
and

∂Mt,g

∂y
/
∂Mt,p

∂y

are independent of y, where Mt,g = 1/Mg,t.

(b) For all (t, p, g, α) ∈ Γ × [0, 1] and any given y ∈ IR+,

∂Mg,t

∂α
= 0 .

The first part of Property 3a states that the ratio of the income effects on the g − t

trade-off and on the g − p trade-off is independent of the income level. It is insightful

to describe this property in terms of discrete changes. Consider an increase in local

taxes by dt. The tax increase is compensated by dtg(y) of public goods. An increase of

local housing prices by dp is compensated by another amount dpg(y) of public goods.

Both compensations decrease with a (discrete) increase in income income y (property

2a): dydtg := dtg(y + dy) − dtg(y) < 0, dydpg := dpg(y + dy) − dpg(y) < 0. The first

part of Property 3a states now that the ratio dydtg/dydpg of the income effects on the

two compensations is constant w.r.t. to income. The second part of Property 3a is

explained analogously. Property 3b states that the g − t trade off is independent of

housing preferences α. Property 3b is a stronger version of Property 3a. Property 3

is a feature of the assumed Stone-Geary utility but considerably less intuitive than the

first two properties. It results from both the linear expenditure system and the additive

separability between g and (h, b). Although very specific, Property 3 is important as

it rules out intractable segregation patterns where the middle income class prefers one

community while rich and poor households prefer another community (see proof in

Schmidheiny 2002).8

The distribution of the households across communities implied by Properties 2 and

3 is described in the following paragraphs. A first observation is that all households are

indifferent between all communities when the communities have identical community

characteristics, i.e. (ti, pi) = (tj , pj) for all j, i. In this case the households settle so as

all communities have the same income distribution.

The following lemma and propositions describe how the utility maximizing house-

holds will be allocated across communities.

8It seems difficult to justify either Property 3a or Property 3b empirically. Goodspeed seems to
derive perfect income segregation without Property 3 in the same setting. However, the graphical proof
he provides in Goodspeed (1986) is incomplete. Goodspeed (1989) uses the Stone-Geary utility function
for numerical simulations and fails to detect the missing assumption.
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Lemma 1 (Boundary indifference)

Consider the subpopulation with taste α. If a household with income y′ prefers to live in

community j and another household with income y′′ > y′ prefers to live in community

i, then there is a ’border’ household with income ŷji(α), y′ ≤ ŷji(α) ≤ y′′, which is

indifferent between the two communities.

Proof: The household with income y′ prefers j to i, hence Vj(y
′) − Vi(y

′) ≥ 0, where

Vj(y) := V (tj , pj , gj ; y, α). The opposite is true for a household with income y′′ thus

Vj(y
′′) − Vi(y

′′) ≤ 0. Vj(y) − Vi(y) is continuous in y as V is continuous in y. The

intermediate value theorem implies that there is at least one ŷji between y′ and y′′ s.t.

Vj(ŷji) − Vi(ŷji) = 0. The existence of ŷji follows from f(y, α) > 0. 2

The set of ’border’ households is described by the function ŷji(α). Equivalently, the

set of border households is given by the inverse function α̂ji(y), implicitly defined by

Vj(α̂ji(y)) = Vi(y, α̂ji(y)).

Definition 1 (Conditional income segregation)

An allocation of households is called conditionally segregated by incomes if the J sets

Ij = {y : household with income y and taste α prefers community j} satisfy

• Ij is an interval for all j,

• Ij ∩ Ii = Ø for all i 6= j,

• I1 ∪ ... ∪ IJ = [y, y]

for any α and for any j: Ij 6= Ø for at least one α.

Definition 1 means that in a subpopulation with equal tastes any community is populated

by a single and distinct income class.

Proposition 1 (Conditional income segregation)

When the household preferences are described by a Stone-Geary utility function and all

J communities exhibit distinct characteristics, (tj , pj , gj) 6= (ti, pi, gi) for all i 6= j, then

the allocation of households is conditionally segregated by incomes.

Proof: The proof uses the fact that the utility difference Vj − Vi = V (tj , pj , gj ; y, α) −

V (ti, pi, gi; y, α) between community j and i is strictly monotonic in y (see the Appendix):

sign
∂(Vj − Vi)

∂y
= sign

(

pjβh + βb

1 − tj
−

piβh + βb

1 − ti

)

.

Consider three households with income y′ < y′′ < y′′′ respectively and suppose that the

allocation of households does not satisfy Definition 1: y′ as well as y′′′ prefer community

j, but y′′ strictly prefers community i. Given the location preference of y′ and y′′′ it

follows from Lemma 1 that there is an indifferent household ŷ, y′ ≤ ŷ < y′′. The above
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