General Income Taxation, Public Goods and

Decentralized Leadership*

Thomas Aronsson

Department of Economics, Umea University

SE - 901 87 Umea, Sweden

August 2007

Abstract

This paper concerns redistribution and public good provision under asym-
metric information, which are here ingredients of a policy-problem facing each
member state (nation) of an economic federation with decentralized leadership.
Fach member state is assumed to have its own redistributive policy and pattern
of public consumption, whereas the federal level redistributes (ex-post) between
the member states. The results show how and why federal ex-post redistribution
may modify the use of income taxation and public good provision at the national
level, relative to the policy outcome in the absence of a federal government, as
well as how the national policy incentives depend on whether or not the federal
government uses distortionary taxes.

Keywords: Income taxation, redistribution, public goods, fiscal federalism,
decentralized leadership.

JEL classification: D31, D60, D82, H21

*The author would like to thank Olof Johansson-Stenman, Tomas Sjogren and Magnus
Wikstrom for helpful comments and suggestions. A research grant from Jan Wallander’s

and Tom Hedelius’ Foundation is also gratefully acknowledged.



1 Introduction

There is a growing literature dealing with optimal nonlinear taxation and
public good provision under asymmetric information!. Earlier studies are
typically based on models of a single jurisdiction with one single govern-
ment. Real world economies, on the other hand, are characterized by sev-
eral levels of government, where each such level has responsibility for its own
activities and funds. Therefore, although earlier research gives considerable
insight into the incentives underlying tax and expenditure policies, it tends
to abstract from the institutional structure within which public policies are
decided upon. In a European context, this fiscal federalism argument is
probably even stronger than before, as part of the redistributive policy is
now formally decided upon by a supranational level. An important question,
therefore, is how the redistribution carried out by a supranational authority
affects the use of income tax and expenditure policies at the national level.
The present paper concerns the incentive structure underlying public policy
at the national (member state) level, by analyzing redistributive nonlinear
income taxation and public good provision as ingredients of a policy-problem
facing each member state of an economic federation with decentralized lead-
ership.

Why is this particular extension of the optimal income tax model inter-
esting to consider? It has been argued in earlier research (see below) that the
European Union (EU) exemplifies an economic federation with decentralized

leadership. This is so for at least two reasons. First, the EU is still in the

!Seminal contributions to the theory of nonlinear income taxation and/or mixed tax-
ation are Mirrlees (1971), Phelps (1973), Atkinson and Stiglitz (1976), Mirrlees (1976),
Sadka (1976), Atkinson (1977), Stern (1982), Stiglitz (1982) and Edwards et al. (1994).
See also the related studies dealing with public good provision under nonlinear taxation;

e.g. Christiansen (1981) and Boadway and Keen (1993).



process of being developed, and the national (member state) governments
may already have precommitted to policies based on their own objectives.
Second, the decision-structure of the EU implies that the member states
have a significant influence over union policy via the Council of Ministers,
which is comprised of ministers from the member state governments.

The division of responsibilities that this paper attempts to capture is
that, while each member state has its own revenue collection, redistributive
policy and pattern of public consumption, there is also redistribution be-
tween the member states that is decided upon by the federal level. Again,
the EU serves as a raw model in the sense that the structural funds offer a
broad spectrum of means for redistribution between countries. 1 will take
the idea of decentralized leadership to its extreme point by analyzing how
‘ex-post’ redistribution carried out by a federal government affects the in-
centives underlying the use of redistributive nonlinear income taxation and
public good provision at the national level, meaning that the national level
is assumed to act as first mover vis-a-vis the federal level. The decision-
problem facing each national government is based on the two-type optimal
income tax model developed by Stern (1982) and Stiglitz (1982), which is
here extended in such a way that the national government recognizes (and
incorporates into its decision-problem) how its contributions to, and benefits
from, federal redistribution are affected by its own policies.

The study of optimal taxation and public expenditures in the context
of economic federations has so far mainly focused on centralized leadership,
where the federal government is able to commit to its policies, whereas the
lower level governments are not. A major issue dealt with in earlier literature
is how the federal government should behave in order to implement a socially

optimal resource allocation, where correction for fiscal externalities and/or



redistribution are important ingredients of the federal decision-problem?.
Only a few earlier studies have examined the incentive structure underly-
ing public policy in economic federations with decentralized leadership, and
most of them use the EU as a starting point for the analysis. An important
question here is how federal ex-post redistribution affects the incentives for
public good provision at the lower (e.g. national) level. Caplan et al. (2000)
consider an economy with federal lump-sum redistribution between the local
jurisdictions and spillover effects of local public goods. In their study, the
redistribution carried out by the federal government is directed towards the
private sector (i.e. private consumption), and they find that decentralized
leadership gives rise to an efficient outcome. On the other hand, as shown
by Koéthenburger (2007), if the federal (lump-sum) redistribution is, instead,
directed towards the public funds at the lower level of government and the
public good is impure, then this result no longer applies, meaning that de-
centralized leadership might lead to inefficient provision of public goods®*.
Other issues dealt with in earlier literature on decentralized leadership are
tax competition® and environmental policy®.

To my knowledge, there are no earlier studies dealing with redistributive
nonlinear taxation in an economic federation with decentralized leadership,

where each lower level government redistributes income among its own res-

2Earlier literature dealing with resource allocation problems in economic federations
includes e.g. Oates (1972), Hansson and Stuart (1987), Johnson (1988), Wildasin (1991),
Boadway and Keen (1996), Dahlby (1996), Boadway et al. (1998), Sato (2000), Aronsson
and Wikstréom (2001), Dahlby and Wilson (2003), Boadway et al. (2003), and Aronsson

and Blomquist (2007).
3See also, e.g., Boadway et al. (2003).
4The main issue in the study by Kothenburger (2007) is how federal ex-post redistri-

bution affects the incentives underlying federal (ex-ante) corrective policies.
®See Kothenburger (2004).
6See Silva and Caplan (1997), Caplan and Silva (1999) and Aronsson et al. (2006).



idents as well as rationally anticipates how its own policy-choices affect the
transfer payment it receives from (or the contribution it gives to) the fed-
eral level. The present paper considers an economy comprising a number
of lower-level jurisdictions, to be called ’countries’ in what follows, and a
federal government which redistributes resources between the lower level
jurisdictions. To be able to focus on how the combination of federal redis-
tribution and decentralized leadership affects the policies decided upon at
the national level, I will disregard any horizontal interaction between lower
level jurisdictions such as policy induced factor mobility or spillover effects
of national public goods. This does not reflect a belief that horizontal inter-
action is unimportant; only that it is well understood from earlier literature,
whereas the aspects of public policy addressed here are not.

The major questions to be examined are (i) how does the combination of
federal redistribution and decentralized leadership modify the use of income
taxation and public good provision at the national level relative to the use of
these instruments without federal redistribution, and (ii) how does the use of
distortionary finance at the federal level affect the policy rules for marginal
income taxation and public provision chosen by the national governments?
I will consider two versions of the model; Cases I and II, respectively. Case I
means that the federal government redistributes lump-sum (from an ex-post
perspective) between the national governments, whereas Case 11 implies that
the federal government raises revenue for redistributive purposes by imposing
a tax (or fee) on each country, which is proportional to labor income. This
distinction is reasonable in the sense that, while the assumption of lump-sum
redistribution at the federal level provides a simpler model and seems to be
in accordance with most earlier comparable studies, distortionary finance

is a more realistic description of the options for funding available at the



supranational level’.

The paper contributes to the literature in three ways. First, it explains
how and why the combination of federal redistribution and decentralized
leadership may modify the use of nonlinear income taxation and public good
provision at the national level relative to the outcome that would be chosen
by each country in the absence of federal redistribution. Second, it exempli-
fies how the set of policy instruments at the federal level is important from
the perspective of national public policy. Third, there are relatively few ear-
lier studies dealing with redistribution both within and between countries,
and the paper contributes to this literature by considering the role of general
income taxation in combination with intergovernmental transfers.

The outline of the paper is as follows. Section 2 presents the model
and the outcome of private optimization. The optimal tax and expenditure
policies are analyzed in Section 3. The results are summarized and discussed

in Section 4.

2 The Model

Consider an economic federation comprising a given number of lower-level
jurisdictions, whose governments behave as Nash competitors to one an-
other. As the number of lower level jurisdictions is, itself, of no concern, it
will be normalized to two. Each lower level jurisdiction will be referred to as
a 'country’ in what follows and consists of two types of immobile residents; a
low-ability type (denoted by superindex 1) and a high-ability type (denoted
by superindex 2). The distinction between ability-types refers to productiv-
ity, which is interpreted to mean that the high-ability type faces a higher

"Note that, although the EU is not formally equipped with the power of taxing its
residents, the major parts of the national contributions are proportional to the national

income and to the tax base for the value added tax.



gross wage rate than the low-ability type. As the number of individuals of
each ability-type in each country is not important for the qualitative results
derived below, it will be normalized to one.

The utility function facing ability-type ¢ in country j is written
uy = u(c), 25, g;) = a(cj, ;) +v(g;) (1)
where c is the consumption of a private good, z leisure and ¢ the consumption
of a (national) public good. Leisure is, in turn, defined as a time endowment,
H, less the time spent in market work, [. The function wu(-) is increasing in
each argument and strictly quasi-concave. I also assume that the consumer
treats g as exogenous. The expression after the second equality means that
the public good is additively separable from the other goods in the utility
function; this assumption simplifies the analysis and allows me to derive un-
ambiguous results (in Case I). However, although separable utility functions
are fairly common in the literature dealing with public policy in economic
federations, I will comment more on the consequences of this assumption
below.

The budget constraint facing the consumer is given by

w;-l; - T](w;l;) — cé» =0 (2)

where w is the gross wage rate; as indicated above, w]z > wjl-. The function
T; (+) is the income tax, which is decided upon by the national government.
The price of the private consumption good has been normalized to one for
notational convenience.

By substituting the budget constraint into the objective function, the

first order condition for the hours of work can be written as

out o o
86; w}[l — Tj(w;l;)] — azg =0 (3)



where Tj(wil}) = OT;(wil})/0(w?l}) is the marginal income tax rate. This
(standard) labor supply condition will be slightly modified in Case II below,
where the federal government also collects revenue by using distortionary
taxation. For further use, note also that the assumption of additive separa-
bility means that lj- does not depend directly on g;.

Turning to the production side, we follow much of the earlier literature
on optimal income taxation in assuming that output is produced by a linear

technology, such that the producer price and the wage rates are fixed.

3 Tax and Expenditure Policies

The objective function facing each national government is assumed to be a
generalized Utilitarian social welfare function® with distributional weights
attached to the utility of each ability-type. The social welfare function in

country j is written as

Ui=> a;u; (4)

i
where a§ is the distributional weight that the national government in country
J attaches to ability-type ¢ and ), ozé» = 1. In a similar way, the objective
function facing the federal government is also a generalized Utilitarian social

welfare function

8 An alternative formulation would be to assume that each national government maxi-
mizes the utility of one of the ability-types subject to a minimum utility restriction for the
other. This formulation would give the same results in terms of expressions for the mar-
ginal income tax rates and policy rule for public provision as those derived below. I have
chosen to use a social welfare function because this approach is slightly more convenient
in the context of a multi-level government structure. This is also in accordance with most

earlier studies on public policy in economic federations referred to in the introduction.



U= ; ﬁ j Uj (5)
in which 3, is the distributional weight that the federal government attaches
to the welfare of country j and ;B =1

As mentioned in the introduction, two versions of the optimal tax and
expenditure problem will be discussed, where the distinction refers to the
set of policy instruments faced by the federal government. Case I means
that the federal government redistributes lump-sum between the national
governments (ex-post), whereas Case IT implies that the federal government
raises revenue for purposes of redistribution by imposing a tax (or fee) on

each country, which is proportional to labor income.

3.1 Case I: The Federal Government Redistributes Lump-Sum

I begin by discussing the policy chosen by the federal government, which is
follower, and then continue by analyzing the policies chosen by the national

governments.

3.1.1 The Federal Government

The federal government chooses the (positive or negative) transfer payments,
s1 and s, in order to maximize the objective function given by equation (5)

subject to
> 5;=0 (6)
J

S Ty(wils) + 55— g; =0 (7)
The federal government treats the parameters of T;(-) as exogenous. In

addition, since Tj(wil) = wil’ — ¢}, and I} does not depend directly on s;



according to equation (3), this means that the federal government treats l;'»

and cé as exogenous. The first order condition can be written

5 204 ﬁkZ kaUk = (8)

for k # j, meaning that the federal government equalizes a weighted average
of marginal utilities of public consumption. Equation (8) implicitly defines
the transfer payment to country j, s;, as a function of variables which are
controlled by each national government (via the general income tax). By
using equations (7) and (8) together with T;(w!l}) = wil} — ¢, the reaction

function can be written as

Sj = (l]17cg7l]27cgvlkaclmllmck) (9)

where the constant terms have been suppressed for notational convenience.

It is straight forward to show that ds;/0l; < 0 and ds;/dc} > 0 for i = 1,2.

3.1.2 The National Government

The national government in country j maximizes the objective function given
by equation (4) subject to a self-selection constraint, a budget constraint and
the reaction function defined by equation (9).

The government is assumed to observe the gross income of each indi-
vidual, although ability is private information. The latter means that the
government does not know whether any given individual is a low-ability
type or a high-ability type. Following the convention in much of the earlier
literature on optimal income taxation, I assume that the purpose of redis-
tribution is to redistribute from the high income to the low income earners.
This means that the most interesting aspect of self-selection will be to pre-
vent the high-ability type from mimicking the low-ability type. The utility

facing the mimicker becomes

10



@ =u(cy, H — ¢,l},9;) (10)
where ¢, = wjl / w]2- is the wage ratio (relative wage rate). One may interpret
gbjljl- as the labor that the mimicker needs to supply in order to reach the
same income as the low-ability type. Therefore, the self-selection constraint
that may bind becomes

uf — 11? >0 (11)

implying that the high-ability type weakly prefers the allocation intended
for him/her over the gross labor income and consumption intended for the
low-ability type. Note also that, since the population in each country is
immobile by assumption, there is no need for other self-selection constraints
than that referring to the incentives of the high-ability type to mimic the
low-ability type in the same country.

To define the budget constraint facing the government, note once again
that 7}(-) is a general income tax; it can be used to implement any desired
combination of work hours and private consumption for each ability-type.

As a consequence, it is convenient to use I}, cj, I7 and ¢, instead of the
parameters of Tj(+), as direct decision variables of the government in country

j. Therefore, the budget constraint will be written as follows;

Slwily — ] + 55— g; =0 (12)

in which Tj(wl}) = wil’ — ¢} has been used.

The Lagrangean is given by

where s; is given by equation (9). The first order conditions are presented

11



in the Appendix. Let me here discuss what these conditions imply in terms

of tax and expenditure policies.

Income Taxation

The income tax structure is implicitly defined by equations (9) and (Al)-
(A4). Let

ji _ 0u/0% o oois | 002/022
MRS, = ——== fori=1,2and MRS}, = 5~
T w0 ©” 9u2/oc)

denote the marginal rate of substitution between leisure and private con-
sumption for ability-type ¢ and the mimicker, respectively, where 5]2 =

H — ¢;l;. By using the short notations

Aj = ﬁ]2a3[82u§/3(gj)2] < O, A= ZAJ < (0 and 0 = 1—AJ/A - (0,1)

J

which are further discussed in the Appendix, the marginal income tax struc-

ture is characterized as follows;

Proposition 1 The combination of federal lump-sum redistribution and de-
centralized leadership means that the national marginal income tax rates can

be written as
11 1 X; 3,1 D G2
T;(wjl) = a—j{m[MRszlc — ¢0;MRSI ]}
J

T (w?l?) =0

J

where X} = \;(043/0cj) /v

Proof: see the Appendix.
To understand how federal ex-post redistribution affects the marginal

income tax structure, it is useful to compare the tax formulas in Proposition

12



1 with those that would apply if there were no federal government. If s; = 0,
and within the given framework, the marginal income tax rate of the high-
ability type would be equal to zero (as in the Proposition), whereas the
marginal income tax rate for the low-ability type would become TJ/ (wjl ljl) =
N [MRS31—¢,MRS??] /w! > 0. The special case with s; = 0 reproduces the
results derived in the conventional optimal income model with two ability-
types; see Stiglitz (1982).

With this 'benchmark case’ in mind, note that federal ex-post redistribu-
tion provides an incentive for the national government to reduce its own tax
revenues, ceteris paribus, which is due to the desire to increase the transfer
payment from the federal government. This may, in turn, be accomplished
by altering the lump-sum components of the income tax. As a consequence,
there is still no need to distort the labor supply decision made by the high-
ability type’.

On the other hand, the expression for the marginal income tax rate of the
low-ability type does not take the same form as in the conventional optimal
income tax model. This is seen by the appearance of scale term 1/ a} > 1
in the proposition, which contributes to increase the marginal income tax
rate of the low-ability type via the self-selection constraint. The intuition
is that, as the national government attempts to attract federal resources
via lower tax revenues (increased private consumption and/or fewer hours
of work), it also changes the consumption-leisure point for the low-ability
type in such a way that mimicking becomes more attractive (i.e. the self-

selection constraint tightens for any given consumption-leisure point of the

9The zero marginal income tax rate for the high-ability type in Proposition 1 would
not carry over to a more general, nonseparble, utility function. In this case, the marginal
income tax rate facing the high-ability type can be either positive or negative, depending
on how the public good affects the marginal utility of private consumption and leisure,

respectively.

13



high-ability type); as effect which the higher marginal income tax rate serves

to avoid.

Public Good Provision

A cost benefit rule for the provision of the public good comparable to those

described in earlier literature can be derived by using equations (9), (A2),

(A4) and (A5). Let

N o100
e ol / ac 6’uj2. / 80}

denote the marginal rate of substitution between the public good and private

for i =1,2 and MRS}? =

consumption for ability-type ¢ and the mimicker, respectively. Consider

Proposition 2;

Proposition 2 The combination of federal lump-sum redistribution and de-
centralized leadership means that the provision of the national public good is

characterized by

S MRS¥ + N[MRSH: — MRS =1+ Y MRS# 2

9. 60}

Proof: see the Appendix.

The first term on the left hand side is the sum of marginal rates of
substitution between the public good and private consumption, and the
second is the additional effect created by the self-selection constraint. The
first term on the right hand side is the marginal rate of transformation
between the public good and the private consumption good (which is here
equal to one). If the low-ability type values the public good more (less) at the
margin than does the mimicker - and in the absence of federal redistribution
(i.e. s; =0) - this means overprovision (underprovision) of the public good
relative to the Samuelson rule. These effects are well understood from earlier

research; see e.g. Boadway and Keen (1993).
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The new aspect emphasized here is the additional incentive for public
good provision created by federal redistribution, which is summarized by
the second term on the right hand side!?. As increased private consumption
contributes to increase the transfer payment from the federal government
(which captures that federal redistribution undermines the motive to collect
revenues), i.e. ds;/ 802- > 0 for ¢+ = 1, 2, there is an incentive for the national
government to increase the private consumption and, therefore, provide the
public good such that the left hand side of the formula in the proposition
exceeds the marginal rate of transformation. In other words, the second term
on the right hand side provides an incentive for the national government to

provide a smaller public good than it would otherwise have done.

3.2 Case ll: Distortionary Finance at the Federal Level

In the model set out in Section 2, there is no distinction between production
and income. I will, therefore, describe the fee imposed by the federal govern-
ment as a country-specific income tax!!, meaning that the budget constraint

facing ability-type ¢ in country j changes to read

will — Tj(wil}) — tywili — s =0 (14)

where t; is the federal tax rate. This means, in turn, that the first order

condition for the hours of work can be rewritten as

10A similar policy rule for a public good under federal lump-sum redistribution and
decentralized leadership - although in the absence of redistributive nonlinear taxation -

has been derived by Ksthenburger (2007).
"Even if the assumption of distortionary finance at the federal level adds realism by

comparison with lump-sum redistribution, the purpose here is not to provide a description
of member state contributions to the EU. The idea is, instead, to contrast the analysis
carried out in the previous subsection with another extreme case (possibly with the in-

terpretation of European federalism extended with federal power of taxation).

15



ou’ ou’

o Uil = T (wil) = 1] = o= =0 (15)
j J
I show in the Appendix that the partial derivative of l} with respect to ¢;
can be written as a function of ¢, I%, and T} . = T} (w,1?), i.e.
ol , S
8_152 = '%;' = T]'(C;W l;, T';,sec) (16)

Equation (16) contains the variables that determine how the labor supply
responds to a change in the federal tax rate: given that the national gov-
ernment controls the consumption and hours of work via the intercept and
slope of its own income tax function, it can control the labor supply response
to change in the federal tax rate via the second derivative of its own income
tax function. As long as the labor supply is monotonous in ¢;, which we

assume here for simplicity, the function Y;(-) will be monotonous in T7 ...

t12

In this case, therefore, Ii;- is the direct instrument'~ corresponding to the tax

: i
instrument 77 ..

3.2.1 The Federal Government

Let me once again begin by characterizing the decision-problem of the fol-
lower. The federal government decides upon the tax rates, t; and t,, and
the transfer payments, s; and s,. The optimization problem can be written

as

2The idea that the first mover government - if it has access to a general income tax
- uses the second derivative of its income tax function in order to control how the labor
supply responds to variables formally decided upon by other decision-makers is not new in
the theory of optimal income taxation. A similar approach, although in a different context,
is taken by Aronsson and Sjogren (2004) in their study of optimal income taxation and
union wage formation, and by Aronsson and Blomquist (2007) in their study of optimal

income taxation and public goods in an economic federation with centralized leadership.
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Max 3 3; Za? u(w;l; — Tj(w;l;) — tjwi.l? 2 ZTj(w;,l;) +s;) (17)

P e B}
11,t2,81,82 5 77

subject to the budget constraint!?

J

St S wili — 5] =G (18)
i

the nonnegativity constraints, t;, 2, s, s > 0 as well as subject to the
labor supply defined by equation (15). Note that equation (17) includes the
private budget constraints as well as captures that the federal government
can influence the public consumption at the national level via the national
budget constraints, i.e. I have used ¢} = wil’ — T;(wil}) — t;wil’ and g; =
> Tj(wil%) +s;. The federal government is assumed to treat the parameters
of each national income tax function (intercept, slope, second derivative,
etc.) as exogenous.

Consider now the policies directed to any country, j. Suppose, to be-
gin with, that we have an interior solution for the federal policy variables
facing country j, i.e. t; > 0 and s; > 0. The first order conditions are
presented in the Appendix. From the first order conditions, and by using
b = wils — Tj(wkl?) to denote the private income net of the national income
tax payment, one can define reaction functions'* for the federal tax rate and

transfer payment facing country j;

13The variable G > 0 is interpretable in terms of an exogenous revenue requirement,
which is intended to capture the possibility that the federal government uses part of its tax

(or fee) revenues for other purposes than lump-sum subsidies to the national governments.

M“Equations (19) and (20) presuppose an interior solution for the tax rate imposed
on the other country by the federal government, i.e. ¢, > 0. If, instead, ¢, = 0 and
gr > 0, the variables rj and k7 (which are related to the second derivatives of the
income tax function facing the two ability-types in country k) would not appear in the

reaction functions relevant for country j. However, this distinction is not important for

the characterization of the policies chosen by country j below.
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tj = (ll bl l2 b2 lkabllwl bkn Ja I{llm’{Z) (19)

3273073070

s;o= sy (UL 0L 202 L0 2 1 K2 ek D) (20)

327377070 7 J’

for k # j. Therefore, in a way similar to the analysis carried out in subsection
3.1, the choice made by the federal government to tax and subsidize country

j depends on variables decided upon by both national governments!®

3.2.2 The National Government

By analogy to the analysis carried our in subsection 3.1, the national gov-
ernment in country j maximizes the objective function given by equation (4)
subject to the self-selection constraint and the budget constraint, as well as
subject to the reaction functions discussed above. Now, rewrite the utility
function in such a way that it reflects the policy instruments of the national

government, i.e.

uf = u(bl — tywily, 25, gj), (21)

and recall that the objective function of the national government is given
by U; =3, a u . We can write the decision-problem facing the government
b2 2

k5 and g; to maximize the

172
in country j as if it chooses lj, b, 1, j, ;

Lagrangean

subject to the reaction functions given by equations (19) and (20).

15This means that, although each national government has a flexible tax instrument (by
comparison with the federal level), it is not able to perfectly control the domestic welfare

effects of the tax rate imposed on the domestic residents by the federal government.
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The first order conditions are presented in the Appendix. I will here
discuss what these conditions mean in terms of optimal tax and expenditure

policies. Let

oL ot D,
No= % O
TR T
L0t D,
N,o= S O
TR T

denote the welfare effects of an increase l; and b;, respectively, that arise
via the reaction functions for the federal decision-variables, i.e. via equa-
tions (19) and (20). In other words, Ai and Ai; summarize the domestic
welfare effects of l; and bj-, respectively, that the national government an-
ticipates from the induced responses in the federal decision-variables. The
choices made by the national government in country j are characterized as

in Proposition 3;

Proposition 3 The combination of distortionary finance at the federal level
and decentralized leadership means that the national marginal income tax

structure and public good provision are characterized by

*
/

1 A\ . ~ 1 j j
T (wil}) = ﬁ[ﬁ{MRngi — ¢;MRS2} — T{A% + w;Ai}}]
J J J

1
F? Vi

/ 212
T (wil5) =

[Ag? + wJQ. Ai?]

. . N 1 L
50 * 71 72 J— 5T
Z MRSy, + N[MRS}. — MRS} =1+ > Z MRSSJ],CA%
7 J 7
where I'; = 1 — A%;/fyj.
Proof: see the Appendix.
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For purposes of interpretation, I add the assumption'¢ that F; > (. Con-
sider first the expression for the national marginal income tax rate facing the
low-ability type. The terms within the first curly bracket on the right hand
side originate from the self-selection constraint (with the same interpreta-
tion as in the absence of federal redistribution), whereas the terms within
the second curly bracket reflect an incentive to adjust the marginal income
tax rate in accordance with the anticipated responses in federal policy. If
A{Jl < 0, this means that an increase in the hours of work supplied by the
low-ability type leads to an indirect welfare loss for country j via the reac-
tion functions for the federal decision-variables. As a consequence, there is
an additional incentive for the national government to reduce the hours of
work, which it accomplishes by choosing a higher marginal income tax rate
than it would otherwise have done. The opposite argument applies in the
case where Agjl > 0.

Note also that the incentive effect caused by A?Jl is either reinforced

J
1y
bj

or counteracted by a budget effect, A7,, as a change in the hours of work
will affect the public revenues. To exemplify, suppose first that A{; < 0.
As pointed out above, this is interpretable as an additional incentive for
the national government to reduce the hours of work via a higher marginal
income tax rate which, in turn, contributes to lower tax revenues with bjl-
held constant. Therefore, to retain budget balance, one may reduce b}; if
Ai} > 0 (< 0), the federal policy response to a decrease in b} leads to lower
(higher) welfare in country j, ceteris paribus, which the national government
tries to counteract (further explore) by choosing a lower (higher) marginal

income tax rate than it would have done in the absence of this budget effect.

1671f F;- < 0, the effect of the self-selection constraint on the marginal income tax rate of
the low-ability type would be qualitatively the opposite by comparison with the second

best (i.e. in the absence of federal redistribution).
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If Agjl > 0, on the other hand, the budget effect gives rise to incentives
opposite to those just described. The expression for the national marginal
income tax rate of the high-ability type is analogous to, and has the same
interpretation as, the corresponding expression in the formula for the low-
ability type discussed above.

Turning to the formula for public provision, the novel aspect is again the
second term on the right hand side. In a way similar to Proposition 2, if
Ai;i > 0 (which is the most likely outcome), it follows that increased private
income (or decreased tax collection at the national level) contributes to an
indirect welfare increase via the reaction functions for the federal decision-
variables. This again exemplifies that federal redistribution may undermine
the motive to collect tax revenue which, in turn, leads to less provision of
the public good.

Note finally that the characterization of the marginal income tax rates
and public good provision in Proposition 3 is also applicable to the possible
corner solutions for the federal decision-variables, i.e. either ¢; = 0 or s; = 0,

if we modify the expressions for A, and A
J

7 .
b accordingly.

4 Summary and Discussion

This paper considers redistribution and public good provision as part of a
policy-problem facing each member state of an economic federation with de-
centralized leadership, where the lower level (national) governments behave
as if they are first movers vis-a-vis the federal government. Each national
government collects tax revenues and redistributes by means of a general
income tax as well as provides a public good, whereas the role of the federal
government is to redistribute between the countries. Therefore, the paper
contributes to earlier literature on nonlinear taxation by adding a fiscal fed-

eralism dimension of particular relevance for Europe, and to the literature on
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fiscal federalism by considering other policy instruments and another order
of decision-making than is common in earlier literature.

As the policy instruments available to the federal government are im-
portant for the policy incentives facing the national governments, I consider
two versions of the decision-problem facing the federal government. Case
I means that the federal government redistributes lump-sum between the
national governments, whereas Case II implies that the federal government
raises revenue for redistributive purposes by imposing a tax on each country,
which is proportional to the labor income. Starting with Case I, federal ex-
post redistribution contributes to modify the income tax structure as well as
the policy rule for public good provision at the national level by comparison
with the policies that would be chosen in the absence of a federal govern-
ment; the results show, in particular, that federal ex-post redistribution will
contribute to increase the marginal income tax rate facing the low-ability
type and decrease the provision of the public good. The intuition is that the
national government partly uses its own tax policy in order to gain from fed-
eral redistribution, which undermines the motive to collect tax revenues as
well as tightens the self-selection constraint. The national policies derived in
Case II are more complex, as the indirect effects of decentralized leadership
are associated with two reaction functions. However, the general intuition
still remains; the national governments adjust their policy instruments in
order to gain from federal redistribution.

From the perspective of European fiscal federalism, the model set out
above is clearly a simplification as it focuses on two polar cases, neither of
which is a completely realistic description of the options for redistribution
available at the supranational level. In future research, it would be interest-
ing to connect the study of optimal income taxation more closely to actual

structures of fiscal federalism. Furthermore, European federalism is still in
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its infancy, suggesting that it may not be entirely clear how the behavior at
the ’federal level’ ought to be described; another option might be to derive
the redistributive policies chosen by the supranational level using a bargain-

ing framework. I leave these and other extensions for future research.

5 Appendix

The National Government in Case [

The first order conditions are

('3Lj . 1 aul 8_’&2

i _aja_z;“jaééfbﬂf[wﬁ%] " .
% _ Q;Z_ﬁ_ jg—ﬁf+%[—1+g—z]o (A.2)
%_Z; = _[agmj]g—ugzﬂj[ §+Z—Z§J 0 (A-3)
aa—i? = [Q?+Aj1z_§+7j[_1+g_i§] 0 (A-4)
" S, "

where 27 = H — ¢,1.

Proof of Proposition 1

Consider first the tax formula for the low-ability type. By combining equa-
tions (Al) and (A2), we have

MRSLLN 53 + 750 = 55) = N0+ lnjwj + 53] (A6)
J J J J
Using the first order condition for the hours of work, ie. Tj(wHhw} =

w! — MRS?!

z,c)

and rearranging gives
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Tty = 525 L (arrsit - mRsizg - 9%y
U)

MRsi19%
Jac YW ]

ol “ dc!

J J

] (A7)

Define A; = ;37 aj[0%u}/d(g;)?] < 0 and A = > . A; < 0. Use equation
(8) to derive

8sj A]w]l

—2 = ———2 <0 (A.8)
gl} | A

S j

bt/ A } A.
ac} " >0 (A.9)

Substitute equations (A8) and (A9) into equation (A7). Then, using the

short notation

A
szl—Z]E(O,l)

and rearranging, we obtain the expression for the marginal income tax rate
of the low-ability type in Proposition 1. The expression for the marginal

income tax rate of the high-ability type can be derived in a similar way.ll

Proof of Proposition 2

By using the definition of M RSJ i and then substituting equations (A2) and

(A4) into equation (A5), we obtain

8A2 0s;
0 = MRS}, [Ajﬁjuy]( _a_c;)] (A10)
) 8u2 0s;
+MRS??[— )\j—a 2+ v,;,(1— 6_0;)] 7

By rearrangements, one obtains the result in Proposition 2.1

The Labor Supply Response to a Change in The Federal Tax Rate
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By using the short notation

. Pt b Puf oo i
Ti = (8(:;1‘)72 [wj (1 = T; (wil;) — ;)" — QW%@ = Tj(wjly) — t5)

5 L (whPT] (wilh) +

(82})2
the labor supply response by ability-type ¢ in country j to a change in ¢;
can be written as

2,7
U
J

T (Wil i _ Ouwi iy 0%
all T (8ch)? [ (1 o j(wjlj) o tj]wjlj o Bci]-w + 82180 'LU l
9 _ 5 ' J (A.11)
Ot. T '
J J

Then, use wi(l — T, (wil) — t;) = MRS and substitute into equation
(A11). By observing that the derivatives of u; with respect to ¢; and 2} are

functions of ¢/ and 2}, we obtain equation (16).

The Federal Government in Case I

The first order conditions for an interior optimum for ¢; and s;, respectively,

are

. Lo ol ol
0 = szi:aj[—a]wjlj+a—g;;w]T(w]l])atj] (A.12)
: ol
+<[;w T
i j

where ( is the Lagrange multiplier associated with the budget constraint
facing the federal government. By using w!T;(wil}) = w! — t;w} — MRST:,
g; = >_;[wili — 5] + s, the corresponding first order conditions for country
k # j and the federal budget constraint, we can derive equations (19) and

(20).
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The national policy problem in Case 11

The first order conditions can be written as

OL. out ou;
8_11.] = —ajl.a—{Jr)\jaAz + ywi + A +D]1-:0 (A.14)
J ]
oL oul ou? ,
W a}a—c}f—Aja—{—ijrA{)} =0 (A.15)
dL; ou
WJZJ - —[a§+AJ~]a—Z§+vw +A .+ Dj =0 (A16)
OL; ) ou?
= [t Algg Ay =0 (A17)
oL, Ou!,
A i —~. =0 A.18
90, Xi)ocj 5, (A.18)
8[/]' 8LJ 8tj 8Sj .
ort ot omi | Vaw o OTTT (A.19)
where
out ou?
D = ey +higalhe
J J
ou?
D} = [-(af+ Aj)a—c‘gj]%wf

Proof of Proposition 3
Given equations (A14)-(A18), the expressions for the marginal income tax
rates and provision of the public good can be derived in the same general

way as in Propositions 1 and 2, respectively.ll
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