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Abstract

This paper develops a positive theory of overlapping income taxation in a federation of states. The

analysis provides a complete characterization of the equilibrium federal and states tax rates as

functions of the level of total productivity dispersion between the states. The federal rate is increasing

in the level of total productivity dispersion between the states, even if the income of the decisive voter

at the federal level is above the mean income. Given that the individuals’ income is endogenously

determined there exists a negative trade-off between the implemented federal tax rate and the resulting

states’ tax rates, regardless of the pre-tax income of the decisive voter at the state level. Thus, high

levels of productivity dispersion between the states cause a higher than optimal federal tax rate

together with low states’ tax rates. It is also shown that a system of overlapping income taxation is not

efficient. The resulting inefficiency might be exacerbated by the implementation of a federal matching

grants program, contradicting previous results in the related normative literature.
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1. Introduction

In all OECD countries central governments levy a tax on personal income. But this is

not the only income tax levied in those countries. In 22 out of 29 OECD countries income
0047-2727/$ -

doi:10.1016/j.

E-mail add

URL: http
see front matter D 2005 Elsevier B.V. All rights reserved.

jpubeco.2005.04.001

ress: eklor@mscc.huji.ac.il.

://economics.huji.ac.il/facultye/klor/klor.htm.



E.F. Klor / Journal of Public Economics 90 (2006) 703–723704
earners also pay local, regional, provincial or state income taxes (Bronchi and de Kam,

1999). Regional income tax rates (or state income tax rates in federations) are, in a vast

majority of OECD countries, significantly lower than central income tax rates. In the U.S.,

for instance, in the last 25 years the average effective marginal income tax rate at the

federal level oscillates around 30% whereas, for a majority of states, the average effective

state income tax rate is below 5%, with nine states during this period exhibiting a zero

income tax rate.1 Local taxes exhibit a similar pattern in Canada, France, and Germany,

just to name a few additional examples.

From a political economy standpoint the extremely low income tax rates enacted at the

state level are somewhat puzzling. It is well established in the positive literature of income

taxation that if the income of the median voter is below the mean (this is the case for every

region in every OECD country) then a majority of voters should prefer large scale

expropriation and redistribution. Several explanations exist for the fact that, in practice, the

rich are not expropriated through the tax system. The two most prominent are related to the

deadweight loss from taxation and tax competition between lower level governments when

tax bases are mobile. But even if voters take into account the deadweight loss from

taxation and the losses from tax competition, the low levels of state income tax rates

exhibited in a majority of countries are difficult to explain.2

This paper presents a new rationale to explain the observed regularity of high federal

income tax rates together with low state income tax rates, even in the absence of mobile

individuals.3 The analysis shows that in a federal system where tax bases are joint property

there is a negative relationship between the levels of the federal and state income tax rates.

This negative relationship exists because both taxes have the same impact on the

individuals’ labor supply. Federal and state taxes, however, have an opposite effect on the

utility level of individuals living in different states, since states income taxes redistribute

income among individuals within each state whereas the federal tax implicitly redistributes

income between the states. Consequently, regardless of their income, individuals living in

relatively poor states exhibit a preference for a high federal income tax rate. (Thus a high

federal tax rate constitutes an equilibrium if these individuals comprise a majority of the

federal population.) Given the trade-off between federal and state taxes, the equilibrium

states’ income tax rates are relatively low, even when the income of the decisive voter at

the state level equals zero.

The paper builds a simple model of taxation and redistribution in a two-tier federal

system consisting of a single federal government and two state governments. The

federation’s political agenda works as follows. In the first stage individuals vote for a

federal tax schedule that applies to all the residents of the federation. At a second stage

residents of each state vote over local tax schedules. Governments at all levels use only
1 The data referred to was obtained from the TAXSIM model and is available at http://www.nber.org/~taxsim.
2 This is especially the case for states that having the constitutional right to implement a positive income tax rate

choose not to do so.
3 The formal analysis below abstracts from mobility of individuals between states. This assumption allows me

to highlight a complementary mechanism influencing central and local income tax schedules. See the conclusions

for a detailed discussion of the influence of mobility on the results of the paper.

http://www.nber.org/~taxsim
http://www.nber.org/~taxsim
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linear tax-transfer schedules to redistribute income. The political mechanism considered

for all the elections is majority rule.

In the model, individuals are endowed with a productivity level and choose the amount of

labor they supply as a function of the selected tax schedules. This introduces a trade-off

between the level of output and its distribution, as was first modeled in a political economy

context by Romer (1975), Roberts (1977), and Meltzer and Richard (1981). The point of

departure of this paper is that individuals, who are assumed immobile, reside in two different

states and face overlapping taxes on their income. This framework introduces a new source

of heterogeneity whereby individuals differ not only with respect to their productivity level,

but also with respect to their state of residence. As a consequence, the individuals’

preferences over tax schedules are not entirely determined by their own income.

The results show that residents of the relatively rich state always oppose a positive federal

tax rate. Individuals with low productivity residing in the rich state prefer a zero federal

income tax rate in order to maximize redistribution at the state level. Individuals with high

productivity in this state also oppose federal taxation but simply because taxation, no matter

its source, reduces their utility. In contrast, residents of the poor state favor a positive federal

tax rate, its level depending on each individual’s productivity level.4

Since individuals’ preferences over the federal tax schedule are not a monotonic

function of their productivity level, a coalition of poor individuals (which constitute a

majority of the federal population) never emerges. In fact, the income of the decisive voter

at the federal level is always above the median federal income and might even be above

the mean federal income. This voter’s preferred federal tax rate is an increasing function of

productivity dispersion between the states. Hence, if this relatively rich individual is from

a relatively poor state she supports a positive federal income tax rate. The objectives of this

individual are twofold. First, a positive federal tax rate redistributes income toward the

individual’s state. And second, the demand for state redistribution decreases as the federal

tax rate increases. This trade-off between the federal tax rate and the state tax rate thereby

provides another reason for high productivity individuals in the poor state to support a

high federal tax rate, ultimately bringing a low state tax rate.

From an efficiency standpoint, a federal social contract allowing a two-tier income

taxation system is, in general, not optimal.5 Simply put, this is because the impact of the

federal tax rate on both states’ income tax schedules is partially ignored under a

decentralized system of decision-making. Obviously, a policy that takes this externality

into consideration may achieve a welfare improvement for all the residents of the

federation, with greater redistribution and lower taxation.

This provides a possible role for the federal government: to implement policies that

undo the non-optimal outcome that arises from decentralization. Gordon (1983) and

Wildasin (1991) propose the implementation of a system of federal matching grants. Under
4 Persson and Tabellini (1996) obtain similar results in a different framework. In a model where the federal

policy achieves two main goals (risk sharing and redistribution) they find that transfers between the regions

exacerbate interregional conflict, in the sense that residents of the rich region tend to prefer lower federal tax rates

than residents of the poor region.
5 A similar conclusion was obtained in the related normative literature (see Gordon, 1983; Johnson, 1988;

Wildasin, 1991; Boadway et al., 1998).
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that system the federal government shares a proportion of the cost of redistribution at the

state level, reducing the cost of state redistribution paid by the state’s residents.

Consequently, individuals support higher states income tax rates to finance greater

redistribution at the state level. This increases the federal expenses on the matching grants

program, bringing about high federal tax rates to cover federal expenses. Thus, the

implementation of this system causes higher levels of taxation and lower levels of

redistribution; that is, a federal matching grant system would tend to decrease rather than

increase total welfare of the federation’s residents.6

The next section presents the model. Section 3 describes the individuals’ preferences

over the different tax schedules and the resulting equilibrium when taxes are chosen by

majority rule. Section 4 conducts an efficiency analysis of a federal system with

overlapping income taxes with and without federal matching grants. Concluding remarks

appear in the last section of the paper.
2. The model

Consider a federation of two states, A and B (the analysis is easily generalized to

any number of states). There is a unit mass of individuals living in the federation, a

share pA of them resides in state A. Individuals cannot move between the states.

Each individual is endowed with a productivity level w and has no non-labor

wealth. Thus, individuals are heterogeneous with respect to their productivity level

and their state of residence. The population of each state is divided into two classes;

in each state i =A, B there is a mass ni
l N1/2 of low-productivity individuals (with

productivity equal to zero), and a mass ni
h =1�ni

l of high-productivity individuals

with w N0.

Individuals choose the amount of labor they provide on a competitive market. Income

is measured in units of consumption and is produced using a constant returns to scale

technology. Hence, an individual with productivity w N0 who supplies y /w units of labor

earns pre-tax income y.

The federation has a two-tier taxation system: there is a federal and a state income tax

schedule. Both tiers impose linear taxes that are used to collect revenues. These revenues

are redistributed lump sum to the population of individuals that are subject to that

particular tax. According to the political agenda of the federation the federal tax is imposed

first on the individuals’ pre-tax income; later on every state imposes its own tax schedule

on the remaining of the individuals’ pre-tax income.7
6 This result contrasts with the one obtained in Wildasin (1991). In his paper, a higher-level government using

corrective matching grants achieves a welfare improvement. In the present model, however, I assume that all tax

schedules are chosen by majority rule. This political mechanism increases the externalities arising from

decentralized decision-making, and thus the inefficiency of a system of overlapping income taxation.
7 Assuming that taxes are paid simultaneously would not change the nature of any of the following results. The

adoption of a sequential timing, which is common in the related literature (cf. Boadway et al., 1998), only tries to

reflect the strategic considerations of the residents of a given state when choosing their own state tax schedule.

When doing so, it is reasonable to suppose that these residents take the federal tax schedule as given.
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Formally, the federal tax schedule is represented by a tax rate fa [0,1] and a

redistribution level rfaR+ such that the federal budget constraint,

rf ¼ f pAn
h
AyA þ pBn

h
ByB

� �
;

is satisfied. Similarly, the tax schedule of state i is given by the tax rate sia [0,1], where

the state redistribution level riaR+ is obtained from

ri ¼ si 1� fð Þpinhi yi:

The individuals’ net income is

ci ¼ 1� sið Þ 1� fð Þyi þ rf þ
ri

pi
:8 ð1Þ

Given both tax schedules, an individual with productivity wi chooses pre-tax income

yi(wi, si, f) to maximize u(c, ( y /w)) subject to (1). Throughout the paper I assume the

following quasi-linear preferences over consumption and labor supply:

u c;
y

w

� �
¼ c� a

bþ 1

�
y

w

�bþ1
; c; yz0; ð2Þ

where a is a positive constant and (1/b) is the (constant) elasticity of labor supply.

While this is a highly restrictive specification of preferences, it captures the incentive

effects of taxes (consumption-leisure trade-off). Moreover, this specification removes a

source of considerable complication in the analysis that follows. In particular, under a

general specification, redistribution may induce productive individuals to refrain from

working. If every individual in a state has zero pre-tax income, then a continuum of

equilibrium tax rates for this state exists. This indeterminacy complicates the analysis

when solving for the equilibrium federal tax rate. Finally, the specification above (which is

widely used in studies of income taxation; cf. Diamond, 1999; Bohn and Stuart, 2003; De

Donder and Hindriks, 2003) is considerably more tractable than a general one, allowing us

to obtain clear, intuitive results.

Under the preferences above the optimal pre-tax income of an individual with

productivity wiN0 is

yi ¼ wi

�
1� sið Þ 1� fð Þwi

a

	1
b

: ð3Þ

Note that under this class of preferences, redistribution at either governmental level

does not affect labor supply decisions and every individual with positive productivity level

chooses to work.
8 This particular specification of the individuals’ net income is a consequence of the sequential timing in which

the taxes are imposed. Had I assumed instead that both taxes are imposed simultaneously, we would have

obtained that ci =(1� si� f )yi + rf + ri /pi (see Gouveia and Masia, 1998). As already pointed out, adopting this

different specification would not change the nature of any result of this paper.
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3. Federal and states’ tax schedules

This section first solves for the states’ tax schedules and then for the equilibrium federal

tax schedule. All the taxes are chosen according to majority rule. Ties are broken by an

equal-probability rule.

3.1. Preferences over states’ tax schedules

Substituting the individuals’ pre-tax income into the federal budget constraint we obtain

the federal level of redistribution as a function of the tax rates,

rf ¼ f

�
1� f

a

�1
b X
i¼A;B

pin
h
i wi

�
1� sið Þwi

�1
b ; ð4Þ

similarly, state i’s level of redistribution is given by

ri ¼ si 1� fð Þpinhi wi

�
1� sið Þ 1� fð Þwi

a

	1
b

: ð5Þ

Since individuals with low productivity constitute a majority of the population in each

state, they determine their state tax rate. To find her preferred state tax schedule, a low-

productivity individual from state i maximizes her indirect utility function over the set of

feasible state tax schedules. This individual’s indirect utility function is obtained by

substituting Eqs. (4) and (5) back into (2):

V l
i ¼ si 1� fð Þnhi wi

�
1� sið Þ 1� fð Þwi

a

	1
b

þ f

�
1� f

a

�1
b X
i¼A;B

pin
h
i wi

�
1� sið Þwi

�1
b :

The solution to the associated maximization problem follows. All proofs are located in

the appendix.

Lemma 1. State i’s equilibrium tax rate si is characterized by

si ¼
(

b
bþ1 �

f pi
1�fð Þ bþ1ð Þ ; for f b b

bþpi ;

0; otherwise:

As it is readily seen from Lemma 1, states’ tax rates are a decreasing function of the

federal tax rate (see Fig. 1). The existing trade-off between state redistribution and federal

redistribution is the main reason behind this result. Whereas federal redistribution is

decreasing in si, the state level of redistribution increases in si for any si bb / (b +1).

Therefore, only when f (and consequently rf ) is equal to zero low-productivity individuals

choose to maximize state redistribution. To choose such a high state tax rate when the

federal tax rate is positive is too costly in terms of federal redistribution. Hence as f

increases the equilibrium state tax rate decreases, and the federation shifts redistribution

from the state level to the federal level. When f =b / (b +pi), a positive state tax rate
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Fig. 1. States’ tax reaction functions (for pANpB).
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decreases federal redistribution more than what it contributes to state redistribution. Thus,

when the federal tax rate is above b / (b +pi), low-productivity individuals choose a zero

state tax rate.9

In addition, the state income tax rate decreases with the state’s share of the overall

population pi. As pi increases (for a fixed f) more of the total income in state i is

transferred to the federal level and is used for redistribution between the states. Therefore,

less income is available for redistribution within the state. A reduction in the state’s

income tax rate is required to partially offset this disincentive.

Finally, note that si is a concave function of f. This is because the taxes are imposed

sequentially on the individuals’ income. From Eq. (3) it follows that the individuals’

optimal pre-tax income is not a linear function of the sum of the tax rates. Due to this

multiplicative structure, low-productivity individuals have to compensate high-producti-

vity individuals with more significant decreases in si (for a given increase in f) as the level

of f increases.10 Had low-productivity individuals not compensated high-productivity

individuals this way, the state’s total income would decrease considerably with f, and

consequently the state’s level of redistribution would decrease as well.
9 Using general utility functions Boadway and Keen (1996) show, in a normative analysis, that the slope of

states’ reaction functions to the federal tax rate is ambiguous. Empirically, however, Goodspeed (2000, 2002) and

Hayashi and Boadway (2001) point to a downward-sloping reaction function of lower-level governments, using

data from OECD countries and Canada, respectively.
10 Totally differentiating y and setting dy =dw =0 we obtain that (1� s)ds +(1� f)df =0, which implies that ds /

df b0. From a second differentiation of the last expression it follows that also (d2s / d2f)b0.
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3.2. Preferences over the federal tax schedule

The individuals’ preferences over the federal tax rate are obtained by maximizing their

indirect utility function over the set of feasible federal tax schedules, subject to the states’

reaction functions. The resulting preferences over f are a function of the total productivity

dispersion between the states. Let us define

xu
nhB
nhA

�
wB

wA

�bþ1
b

ð6Þ

as the measure of dispersion in total productivity between the states. When x is close to

one, productivity dispersion between the states is relatively low. The farther away x is from

one, the more unequal the states’ total productivity levels.

The dispersion index x combines the original inequality in productivity between the

states together with the elasticity of labor supply. For high values of b the relative

importance of the individuals’ pre-tax income is low, and dispersion between the states is

mainly determined by the ratio of the share of high-productivity individuals. As the

elasticity of labor supply increases, the difference between the individuals’ productivity

plays a more significant role in the resulting dispersion between the states. Whenever both

states impose the same tax rate, x is equal to the ratio of the states’ total income.11

The proposition below presents the preferred federal tax rate for low-productivity

individuals from state A when the population is evenly distributed between the two

states.12

Proposition 1. The preferred federal income tax rate for low-productivity individuals from

state A, f l
A, is

f Al ¼ f 0; for xV1;

2b x�1ð Þ
xþb x�1ð Þ ; for 1bxV bþ1

b ;

2b
2bþ1 ; for bþ1

b bx:

Fig. 2 depicts these preferences and the resulting state tax rate according to Lemma 1.

Note that the federal income tax rate has two opposite effects on the utility of low-

productivity individuals. On the one hand, a positive federal tax rate implies a positive

level of federal redistribution. On the other, more federal redistribution through an increase

in f implies less state redistribution. Therefore, low-productivity individuals evaluate

which tax rate they prefer to increase, knowing that in equilibrium the other tax rate will

decrease.
11 When the analysis is extended to m states, state j’s relevant measure of productivity dispersion is

xjuðPm
i¼1 n

h
i w

bþ1
b

i � nhj w
bþ1
b

j Þ= m� 1ð Þnhj w
bþ1
b

j .
12 I adopt this simplifying assumption from now on because it allows me to obtain closed-form solutions that

highlight the basic forces at work in the model. The basic intuition behind Propositions 1 and 2 continues to hold

without this assumption. Consequently, the results summarized below in Corollary 1 are robust for any pA and pB
such that pA +pB =1, provided that none of the four groups of individuals comprises a majority of the population

at the federal level.
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Fig. 2. Preferred federal tax rate for low-productivity individuals from state A.
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Suppose, for example, that the total productivity dispersion between the states is

less than one. If the federal tax rate is positive, low-productivity individuals residing in

A receive federal redistribution. A positive federal tax rate, however, has two negative

effects on these individuals’ utility. First, it implicitly transfers income from state A to

state B; and second, it lowers their state’s redistribution level. If instead the federal tax

rate equals zero, low-productivity individuals in A appropriate to themselves part of

the transfer between the states through their state income tax schedule. Low-

productivity individuals in state A prefer this last alternative as it maximizes their total

income. If it is the case that x N1, low-productivity individuals in A are now the

recipients of redistribution between the states. Thus, they prefer a positive federal tax

rate.

The level of their preferred federal tax rate is determined by the productivity

dispersion between the states. As x increases, the gains from redistribution between the

states for low-productivity individuals residing in A increase as well.13 This explains

why f l
A is increasing in x. The cost that this group pays for these gains is a lower

redistribution at the state level. Eventually sA reaches zero and there is no more room to

trade-off an increase in the federal rate for a decrease in their state’s rate of income

taxation, even for greater levels of productivity dispersion between the states. A further

increase of the federal tax rate above this level (without an accompanying decrease in sA)

has a large disincentive effect, lowering federal redistribution. This defines the second

threshold value of x, above which both the federal and state income tax rates are

constant—namely f l
A=2b / (2b +1) and sA=0.
13 Total productivity at the federal level (nh
AwA +nh

BwB) is assumed constant when analyzing the implications of

changes in x.
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Due to the symmetry of the analysis, the preferences of low-productivity individuals in

state B are the mirror image of the ones presented in Proposition 1. Their preferred federal

income tax rate, f l
B, is decreasing in x and the relevant threshold values of productivity

dispersion are the inverse of the ones found for f l
A. In particular, f l

B reaches a maximum

of 2b / (2b +1) for x bb / (b +1), and a value of zero when productivity dispersion is greater

than or equal to one. In the intermediate range f l
B =2b(1�x) / [1+b(1�x)].

From the previous argument it follows that preferences over f are not a monotonic

function of the individuals’ productivity level; i.e., individuals with the same productivity

level residing in different states have opposing preferences over the federal tax rate.14

Consequently, low-productivity individuals (which constitute a majority of the population)

never form a coalition to extract as much income as possible from high-productivity

individuals. It is then necessary to study high-productivity individuals’ preferences over f

to find out whether or not a consensus may emerge between the different groups in the

federation. Only under such a consensus a federal tax rate able to reach the required

support of at least half of the population against any other feasible tax rate exists. The

preferences of high-productivity individuals from state A appear next.

Proposition 2. The preferred federal income tax rate for high-productivity individuals

from state A, fh
A, is

f Ah ¼ f 0; for xV xP;

2bðx� x
P
Þ

xþbðx� x
P
Þ ; for xPb xV x̄;

2b
2bþ1 ; for x̄bx:

where xPu1þ 1
bþ1ð Þnh

A

and x̄u bþ1
b þ 1

bnh
A

.

The preferences of high and low productivity individuals residing in state A over the

federal tax rate are very similar. High-productivity individuals also derive a benefit and

suffer a cost from the federal tax schedule. Unlike low-productivity individuals, the federal

tax bill of high-productivity individuals is positive when the tax rate is positive—this is the

cost. The benefits are both experienced at the state level (from a decrease of their state’s

tax rate) and at the federal level (from federal redistribution). For a high enough dispersion

level the benefits exceed the costs, thus the preference for positive federal tax rates.

The main difference between f l
A and f h

A is their threshold values. Whereas f l
A is

positive for any x above one, f h
A remains equal to zero until x reaches a higher value.

Since s is a concave function of f, for low levels of x the gains that high-productivity

individuals in state A obtain from a positive federal tax rate are small compared to the losses

they suffer in terms of higher overall taxation. As productivity dispersion between the states

increases, the gains that these individuals accrue from federal redistribution increase as well.

Eventually, benefits outweigh costs, defining the threshold value x above one.
14 This is the case even though the individuals’ preferences over the federal tax rate are single-peaked. Single

peakedness of the individuals’ preferences follows from the observation that the individuals’ indirect utility

function is strictly quasinconcave in f.
-
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Combining Propositions 1 and 2 follows that f l
Bz f h

Bz f h
Az f l

A for x b1 and

f l
BV f h

BV f h
AV f l

A for x N1.15 This means that the federal tax rate proposed by a high-

productivity individual always obtains a majority over a tax rate proposed by a low-

productivity individual.

Corollary 1. The decisive voter over the federal income tax schedule is a high-productivity

individual. Consequently, the equilibrium federal income tax rate is given by fh
i (x).

According to this corollary the decisive voter’s productivity level is above the median

productivity. This result stands in sharp contrast to the one obtained in related models with

only one tier of income taxation (Romer, 1975; Roberts, 1977; Meltzer and Richard,

1981). In those models, each individual’s preferred tax schedule is a monotonic decreasing

function of her productivity level. Thus, under universal suffrage, the decisive voter is the

individual with the median productivity level. This is not the case in a federal system of

income taxation. Rather, in a federal system the decisive voter is a relatively productive

individual who, for a wide range of parameter values, chooses to implement a positive

federal income tax rate.16

More strikingly, an interesting situation may arise whereby the decisive voter’s

productivity is above the federation’s mean productivity, yet this voter selects a positive

federal income tax rate. The following proposition formalizes this observation for

individuals in state A.

Proposition 3. If xbxb (2�nA
h) /nA

h then the decisive voter’s productivity is above the

federation’s mean productivity level, yet the equilibrium federal tax rate, fh
A, is positive.

The analysis developed in this section has direct empirical implications. Several studies

using data from the states within the U.S. concluded that there is no empirical support to

the claim that a positive relation between income inequality and government redistribution

exists.17 As the present paper shows, however, the implications of Meltzer and Richard

(1981) are not maintained in a federation of states with overlapping income taxation.

Consider, for example, the predictions of the current model when wA decreases while wB

increases. Those changes increase the productivity dispersion between the states. Hence,

when the implemented federal income tax schedule is fh
A the resulting federal tax rate

increases as well. This leads to a decrease of both states’ income tax rates, even though

income inequality in state A increases whereas in state B decreases; that is, either a positive
15 For x b1 we obtained in Propositions 1 and 2 that f l
A= f h

A=0. When x N1 it is simple to show that

2b x� 1ð Þ
xþ b x� 1ð Þ N

2bðx�x
P
Þ

xþ bðx�x
P
Þ if only if xN0;

which is always the case.
16 In a federation with m states, the equilibrium federal income tax rate is positive whenever the decisive voter

resides in a relatively poor state. This is likely to be the case when the distribution of total productivity across

states is right skewed. Given that the mean total productivity is greater than the median total productivity at the

state level in every OECD country, this might explain the observed high levels of federal taxation and low levels

of state taxation.
17 See for example Gouveia and Masia (1998), and Rodriguez (1999).
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or negative relation between the productivity of the decisive voter and the state’s level of

redistribution could be observed.
4. Efficiency analysis

Although the federal tax rate affects both states’ tax rates, an individual in state i

ignores the impact of f on the redistribution level of the other state. As a consequence, a

two-tier income taxation system leads to an equilibrium on the downward sloping side of

the federation’s Laffer curve. A policy that takes this externality into account achieves a

welfare improvement for all the citizens of the federation, with greater redistribution and

lower taxation.

This non-optimal policy of redistribution is reminiscent of Gordon (1983), Johnson

(1988), Wildasin (1991) and Boadway et al. (1998). These papers develop a normative

analysis of taxation in a federation of states. In those analyses, a benevolent social planner

(maximizing a Benthamite welfare function over the utilities of current residents of a state)

fails to take into account either vertical or horizontal externalities.18 These two

externalities lead the federation to an inefficient equilibrium.

Several differences between the current paper’s approach and the one adopted in the

previous literature are worth mentioning. First, the previous papers abstract from political

economy considerations, the main focus of the present paper. Second, in this paper the

horizontal externality is assumed away since individuals are immobile. Finally, given that

individuals (and not a social planner) choose the federal tax rate through majority vote, the

vertical inefficiency has an opposed effect to the one obtained in previous papers. Both in

Johnson (1988) and in Boadway et al. (1998) states ignoring the effects of their taxes on

federal revenues tend to implement a higher than optimal income tax rate. In contrast, in

the current paper states’ tax rates are low whereas the federal tax rate tends to be higher

than optimal.

To formalize matters, let us consider how the federation’s total redistribution level

reacts to changes in the productivity dispersion between the states. The federation’s total

redistribution is given by

R xð Þurf þ rA þ rB ¼
P
2

�
1� sð Þ 1� fð Þ

a

	1
b

f þ s 1� fð Þ½ �; ð7Þ

where

PunhAw
bþ1
b

A þ nhBw
bþ1
b

B

is the total productivity level of the federation, which is constant. When the equilibrium

federal tax rate is fh
A, R(x) is constant for x bx and x N x̄. For intermediate values of x,

however, total redistribution is strictly decreasing in x.
18 Avertical externality relates to the effects of the states’ policies on federal revenues. A horizontal externality is

caused by the mobility of individuals between states and the impact of the states’ taxes on nonresidents of a

particular state.
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Lemma 2. R(x) is strictly decreasing in x for xbxb x̄.

In this same range of productivity dispersion, total income taxation on the individuals’

income increases with x. That is, for any x bx the federation as a whole ends up at the

decreasing part of its Laffer curve. This is an inefficient outcome, as a reduction in income

taxes would increase total redistribution.

Proposition 4. If xNx the equilibrium tax rates of the federation are on the downward

sloping side of its Laffer curve.

The intuition is straightforward. When the federal income tax rate is positive the loss in

redistribution in the more productive state (which is not taken into account by the decisive

voter) more than offsets the gain in redistribution in the less productive state. Proposition 4

does not state, however, that a decrease in the rate of a given tax results in a Pareto

improvement. Rather, the proposition establishes that in equilibrium the combination of

taxes selected by the individuals delivers an outcome inside the federation’s Pareto

frontier.

An important reason behind this inefficiency is that the federal tax schedule is the only

available policy instrument that redistributes income between the states. Clearly, a social

planner implementing lump-sum transfers between the states and eliminating one layer of

taxation would achieve a Pareto improvement. But even abstracting from lump-sum

transfers, a Pareto improvement can be achieved for sufficiently high levels of productivity

dispersion by eliminating the states’ income tax schedules.

Proposition 5. There exists a critical productivity dispersion level x*b x̄ such that for

every xNx* eliminating states income tax schedules results in a greater utility level for all

the individuals in the federation.

The individuals’ inability to credibly commit to a non-equilibrium strategy drives the

federation to this inefficient outcome. Suppose low-productivity individuals promise to

choose a state income tax rate equal to zero for any federal income tax rate. In this

situation the resulting federal tax rate equals b / (b +1), the one preferred by low-

productivity individuals in both states. Notwithstanding their promise, in the second stage

while voting over state taxes low-productivity individuals in both states will select a

positive state income tax rate as it allows them to enforce more redistribution. High-

productivity individuals anticipate such a deviation in the first period and behave

accordingly. Hence, the resulting inefficient equilibrium is inescapable without a

commitment mechanism.

But even if a device that outlaws income tax schedules exists only in state A, an

efficient outcome is not reached.19 If a device that outlaws income tax schedules exists

only in state A, low-productivity individuals in state B are enjoying the best of both

worlds. First, they receive more federal redistribution given that high-productivity

individuals in state A have higher incomes due to incentive effects. And second, they also
19 In some states within the U.S., like Tennessee, the constitution does not allow the implementation of an

income tax schedule. In others states a supermajority is required for tax rates increments (this is the case in more

than 15 states).
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receive redistribution at the state level, which there is no reason to give up by setting the

state’s tax rate at zero. Thus, for low-productivity individuals the implementation of a state

income tax schedule is a dominant strategy that leads the federation to an inefficient

equilibrium.

Another policy instrument that may achieve an efficiency improvement is the

implementation of a system of federal matching grants.

4.1. Federal matching grants

In models of fiscal competition the federal government may design corrective schemes

that undo the inefficient outcomes arising from decentralized regional decision-making.

Wildasin (1991), for example, shows that a system of matching grants from the federal

government to state governments can neutralize the horizontal externalities created by

state policies, leading the federation to an efficient outcome. It is then natural to explore

the implications of that system using the current framework, whereby all the taxes are

determined according to majority rule equilibrium, rather than by social planners.

Under a federal matching grants program state i’s budget constraint is given by

dri ¼ si 1� fð Þpinhi yi; ð8Þ

where da (0, 1) measures the state’s share of the cost of a dollar’s worth of redistribution.

The balanced budget constraint condition at the federal level implies that

rf þ 1� dð Þ rA þ rBð Þ ¼ f ½ pAnhAyA þ pBn
h
ByB�: ð9Þ

Under a matching grants program individuals choose to increase state redistribution

because states are responsible for only a share of their redistribution expenses. A higher

federal tax rate is required to pay for part of this greater redistribution level. As a result we

obtain higher income tax rates and lower total redistribution. Thus, a system of federal

matching grants in general exacerbates the resulting inefficiencies.20

Proposition 6. Under a federal matching grants program the overall implemented income

tax rates are greater and the federations’ total redistribution level is smaller than without

the matching grants program for

xV xP or xz1þ
2 dþ nhA

 �

nhA½ 1þ dð Þ bþ 1ð Þ � 2� :

That is, a federal matching grants program under a democratic system may have the

opposite effect than the one obtained when the federal government is represented by a

benevolent social planner. This provides a critical assessment to the use of federal
20 The result in the following proposition cannot be established for any productivity dispersion level without

imposing some sufficient conditions on the parameters. For example, notice that the range where the result is not

guaranteed is empty for bz (1+2nA
h +d) / (1�2nA

h�d), with 1�2nA
h�d N0. Another possibility would be to

impose restrictions only on d. In fact, there exists a critical value d* such that the stated inefficiency is obtained

for all d bd*, for any x.
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matching grants as a corrective device that undoes externalities arising from decentralized

decision making.
5. Conclusions

This paper developed a positive theory of overlapping taxation in a federation of states.

The conclusions of the model are consistent with the observation that in a vast majority of

OECD countries federal income taxes are significantly higher than state income taxes.

Clearly, a different analysis focusing on competition between lower level governments

when tax bases are mobile is consistent with that observation as well. My position is that

the current paper does not present an alternative, but rather a complementary view. Indeed,

this paper’s main objective is to formulate a new rationale that may well coexist with the

predominant theory of competition between lower level governments when tax bases are

mobile.

The main result of the paper shows that the existence of productivity dispersion

between the states has a significant impact on the individuals’ preferences, bringing

otherwise identical individuals to have opposing preferences over the federal tax rate. As a

consequence, even though the decisive voter at the federal level has a productivity level

above the median, she supports a positive rate of federal income tax. Because of incentive

considerations, a high rate of federal income tax brings to a low rate of taxation at the state

level.

Another result worth mentioning is that a federal social contract allowing a two-tier

income taxation system is, in general, not optimal. The reason for this is that under a

decentralized system of decision-making the federal tax schedule creates externalities that

are partially ignored. It is also found that a system of federal matching grants may

exacerbate the existent inefficiency. This contrasts with previous results obtained in the

related normative literature where a system of federal matching grants is welfare

improving.

Although it delivers new and interesting results, the model is extremely sparse. Its main

restriction is, arguably, the abstraction from mobility of individuals between the states.

Adding mobile individuals to the model introduces another layer to the individual’s

decision problem. Relatively higher tax rates in one state may lead to the emigration of

productive individuals to the other state. Yet, the concentration of rich individuals in one

state may lead to the immigration of poor individuals. Given that poor individuals

comprise a majority of the population, their immigration will result in higher tax rates. An

equilibrium in this framework is a fixed-point in which no individual wishes to move or

alter its labor supply, and no state wishes to change its tax rate given the tax rate chosen by

the other state. To guarantee the existence of an equilibrium is a challenging task. Using

this framework it is very difficult to come up with a set of simple sufficient conditions for

existence. A change in policy implies migratory movements that imply a change in the

composition of the population and, subsequently, another change in policy. This cycle may

continue endlessly.

In any event, my conjecture is that the inclusion of mobility considerations may help us

understand the coexistence of high federal income tax rates with low state income tax
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rates. Simply put, the federal government has a monopoly on the power and ability

(however imperfect) to coerce citizens into paying taxes. In the stylized democracy model

of this paper, the federal government is nothing more than the aggregation of the

preferences of a majority of individuals. Given that poor individuals always constitute a

majority of the population at the federal level, federal tax rates will tend to be high. While

federal income taxes are inescapable to the rich population, that is not the case with state

income tax schedules. Tax competition among the states will emerge and drive states

income tax rates to low levels.
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Appendix A. Proofs

Proof of Lemma 1. Low-productivity individuals’ decision problem takes the form:

max
sia 0;1½ �

si 1� fð Þnhi wi

�
1� sið Þ 1� fð Þwi

a

	1
b

þ f 1� fð Þ
1
b

X
i¼A;B

pin
h
i wi

�
1� sið Þwi

a

	1
b

:

Strict concavity in si is easily verified on the relevant domain, and the first-order

conditions directly yield the stated results. 5

Proofs of Propositions 1 and 2. The proof below solves the maximization problem for an

individual living in state A. An identical procedure yields the results for a resident of state B.

The individuals’ maximization problem takes the form:

maxsi ; fa 0; 1½ �sA 1� fð ÞnAhwA

�
1� sAð Þ 1� fð ÞwA

a

	1
b

þ f

2
1� fð Þ

1
b

X
i¼A;B

nhi wi

�
1� sið Þwi

a

	1
b

þ c
b

bþ 1

�
1

a

�1
b

½ 1� sAð Þ 1� fð ÞwA�
bþ1
b

subject to fa 0; 1½ � and si ¼

(
b

bþ 1
� f

2 1� fð Þ bþ 1ð Þ ; for f b
2b

2bþ 1
;

0; otherwise;
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where c =0 for the preferences of low-productivity individuals (Proposition 1) and c =1 for
the preferences of high-productivity individuals (Proposition 2).

To simplify the exposition I denote the total weighed productivity in each state by

aunhAw
bþ1
b

A and bunhBw
bþ1
b

B :

The Lagrangian for the maximization problem above is:

L f ; sA; sB; kA; kB; hA; hB; hf ; x

 �

¼ sA 1� fð Þa
�

1� sAð Þ 1� fð Þ
a

	1
b

þ f

2
1� fð Þ

1
b

X
i¼A;B

nihwi

�
1� sið Þwi

a

	1
b

þ c
ab

nhA bþ 1ð Þ

�
1

a

�1
b

½ 1� sAð Þ 1� fð Þ�
bþ1
b

þ
X
i¼A;B

�
hisi � ki

�
b

bþ 1
� f

2 1� fð Þ bþ 1ð Þ

� si

	
þ hf f :

The corresponding first-order conditions are

1. LfZ � sA
bþ1
b a

�
1�sAð Þ 1�fð Þ

a

	1
b

þ ð1�fa Þ
1
b b 1�fð Þ�f

2b 1�fð Þ a 1� sAð Þ
1
b þ b 1� sBð Þ

1
b

h i
� c

a 1�sAð Þ
�

1�sAð Þ 1�fð Þ
	1

b P ki
�
nh
A

a þ i¼A;B 2 bþ1ð Þ 1�fð Þ2 þ hf ¼ 0:
2. LsAZ
1�fð Þa

b 1�sAð Þ b 1� sAð Þ � sA½ �
�

1�fð Þ 1�sAð Þ
a

	1
b

� af

2b 1�sAð Þ

�
1�fð Þ 1�sAð Þ

a

	1
b

� c a 1�fð Þ
nh
A

�
�

1� sAð Þ 1� fð Þ
a

	1
b

þ kA þ hA ¼ 0:

3. LsBZ � bf

2b 1�sBð Þ ½ 1�fð Þ 1�sBð Þ
a �

1
b þ kB þ hB ¼ 0:

4. LkiZsi z b
bþ1�

f

2 1�fð Þ bþ1ð Þ ; kiz0; with complementary slackness.

5. LhiZsiz0; hiz0; with complementary slackness.

6. Lhf Z fz0; hfz0; with complementary slackness.

With two inequality constraints and three non-negative variables, there are 32 possible

patterns of equations and inequalities. Let us see which ones offer candidates for a

maximum.
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The first candidate is given by hfz0, hi=0, and kiz0. These constraints imply that

f=0 and si=b / (b +1). Substituting these values into the FOCs yields that hfz0 if and

only if xV1þ c
nh
A

bþ1ð Þ. The inequalities kiz0 are satisfied for any value of x.

The second candidate is given by kiz0, and hi =hf=0. This case corresponds to the

interior solution where all the tax rates are positive. From the first three FOCs we obtain

the following two equations:

kA ¼
�

1� sAð Þ 1� fð Þ
a

	1
b
�

af

2b 1� sAð Þ þ c
a 1� fð Þ

nhA

� a 1� fð Þ
b 1� sAð Þ b 1� sAð Þ � sA½ �

	
N 0; ð10Þ

kB ¼
�

1� sBð Þ 1� fð Þ
a

	1
b bf

2b 1� sBð Þ N 0 ð11Þ

and replacing ki and si in Lf according to (10), (11), and Lemma 1 yields

1þ x

2b 1� fð Þ b 1� fð Þ � f½ � �
�
1� f

2b 1� fð Þ

	
� c 2� fð Þ

2 bþ 1ð Þ 1� fð ÞnhA

þ 1

2 bþ 1ð Þ 1� fð Þ2
�
f 1þ xð Þ 1� fð Þ bþ 1ð Þ

b 2� fð Þ � f 1� fð Þ bþ 1ð Þ
b 2� fð Þ þ c 1� fð Þ

nhA

	

¼ 0:

Tedious manipulations of the equation above deliver

f Al ¼
2b x� 1ð Þ

xþ b x� 1ð Þ and f Ah ¼
2bðx�xPÞ

xþ bðx�xPÞ
;

the results stated in Propositions 1 and 2.

Finally, the solution for high levels of productivity dispersion is reached when hf =0,

kiz0 and hiz0, i =A, B. In this case sA= sB=0 and f =2b / (2b +1). Substituting the

values of the tax rates into the FOCs we obtain that ki N0 for any parameters values but

hiz0 if and only if xz b
bþ1þ

c
bnh

A

.

Second order sufficient conditions are satisfied for all the different solutions. I choose

to omit these conditions here because they are lengthy and do not provide additional

insights. The details can be obtained from the author upon request. 5

Proof of Proposition 3. The condition xb
2�nh

A

nh
A

implies that

nhAw
1þb
b

A þ nhBw
1þb
b

B b2w
1þb
b

A

which directly yields yA N (1/2)(nA
hyA+nB

hyB). Finally, by Proposition 2 we know that fh
A is

positive for 1þ 1
bþ1ð Þnh

A

bx. 5



E.F. Klor / Journal of Public Economics 90 (2006) 703–723 721
Proof of Lemma 2. If x b x̄ by Proposition 2 we know that fb2b / (2b +1), which implies

(by Lemma 1) that

s ¼ b
bþ 1

� f

2 1� fð Þ bþ 1ð Þ : ð12Þ

Substituting (12) into (7) yields

R xð Þ ¼ w 2� fð Þ
1
b f þ 2bð Þ

where

wu
aþ b

4 bþ 1ð Þ

�
1

2a bþ 1ð Þ

	1
b

is a constant. Differentiating R with respect to x we obtain

BR

Bx
¼ w 2� fð Þ

1
b

�
1� f þ 2b

b 2� fð Þ

	
Bf

Bx
;

which is always negative for b N0. 5

Proof of Proposition 4. From Lemma 2 we know that total redistribution is strictly

decreasing in this range. It remains to show that total taxation on the individuals’ income is

increasing in x.

From Lemma 1 and Proposition 2 it follows that

sþ f ¼ b
bþ 1

� f

2 1� fð Þ bþ 1ð Þ þ f :

Differentiating the previous expression with respect to x we obtain that

d sþ fð Þ
dx

N 0 if and only if f b1� 1

4 bþ 1ð Þ2
:

The above inequality is always satisfied since the maximum possible value of f in

equilibrium, 2b
2bþ1, is strictly less than 1� 1

4 bþ1ð Þ2 . 5

Proof of Proposition 5. When regional taxes are outlawed, low-productivity individuals

in both states have the same preferences over the federal tax schedule. Hence, they form a

majority at the federal level. Their preferred federal tax rate in this case is

f̂f ¼ argmax
f

rf s:t: si ¼ 0; i ¼ A;B:
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When xz x̄ the equilibrium income tax schedules are si=0 and fh
A=2b / (2b +1). Thus,

in this range state redistribution is zero. Since f̂ is uniquely defined and f̂ b fh
A we obtain

that

rf f̂f

 �

Nrf f Ah

 �

:

That is, for xz x̄, according to the outcome under f̂ taxes are lower and redistribution is

greater than according to the equilibrium tax rate fh
A. Thus, for xz x̄, the utility of all the

individuals in the federation is greater under f̂ than under fh
A. In fact, this is the case for

every x Nx*, where x* is defined by

rf f x4ð Þ; s x4ð Þ½ � þ rA f x4ð Þ; s x4ð Þ½ � ¼ rf f 4; 0½ � 21 5

Proof of Proposition 6. Under a federal matching grants program, the indirect utility level

of low-productivity individuals in state A is

VA
l ¼ sA 1� fð ÞnhAwA

�
1� sAð Þ 1� fð ÞwA

a

	1
b
�
1� 1� dð ÞpA

d

	

þ f

�
1� f

a

�1
b X
i¼A;B

pin
h
i wi 1� sið Þwi½ �

1
b � 1� dð Þ

d
rB ð13Þ

obtained by substituting Eqs. (3), (8), and (9) back into (2). The implemented state tax

schedule is obtained by maximizing (13) over the set of feasible state taxes. The solution

to that maximization problem yields22

ŝA dð Þ ¼ f b
bþ 1

� df pA
1� fð Þ bþ 1ð Þ 1� 1� dð ÞpA½ � ; for f b

b 1� 1� dð ÞpA½ �
b 1� 1� dð ÞpA½ � þ dpA

;

0; otherwise:

Substituting pi =1/2 and solving for the preferred federal tax rate as in Propositions 1

and 2, we obtain

f Al dð Þ ¼ f 0 for xV1;

b x� 1ð Þ 1þ dð Þ2
2xdþb x�1ð Þ 1þdð Þ for 1b xV

1þ dð Þ bþ 1ð Þ
b 1þ dð Þ � 1� dð Þ ;

b 1þ dð Þ
b 1þ dð Þ þ d

for
1þ dð Þ bþ 1ð Þ

b 1þ dð Þ � 1� dð Þ b x;
21 Note that the level of redistribution at both the state and federal level is continuous in x. Furthermore, total

redistribution is strictly decreasing in x in the relevant range. Hence, such an x* exists and is uniquely defined.
22 The indirect utility function Vl

A is strictly concave in sA on the relevant domain. Hence, this is the unique

solution, obtained directly from the first order conditions.
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for low-productivity individuals, and

f Ah dð Þ ¼ f 0 for xV1þ 2d
nh
A

bþ1ð Þ 1þdð Þ ;

b 1þ dð Þ bþ 1ð ÞnhA x� 1ð Þ 1þ dð Þ � 2d
� �

2xdþ b x� 1ð Þ 1þ dð Þ½ � bþ 1ð ÞnhA � 2bd
for 1þ 2d

nhA bþ 1ð Þ 1þ dð Þ
bxV1þ

2 dþ nhA

 �

nhA 1þ dð Þ bþ 1ð Þ � 2½ �
;

b 1þ dð Þ
b 1þ dð Þ þ d

for 1þ
2 dþ nhA

 �

nhA 1þ dð Þ bþ 1ð Þ � 2½ �
b x:

for high-productivity individuals.

As it is the case without federal matching funds, preferences are not a monotonic

function of w. Therefore, the equilibrium federal tax rate is f h
A(d). Note that f h

A(d)z f h
A(1)

for

xV x̄ or xz1þ
2 dþ nhA

 �

nhA 1þ dð Þ bþ 1ð Þ � 2½ �
;

establishing the desired result. 5
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