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1 Introduction

Recent multy-country studies suggest that there is a tendency for income taxation to
be highly redistributive precisely in the countries where the distribution of pre-tax
income is already fairly egalitarian (see e.g. Lindert (1996), Perotti (1996), Persson
(1995)). That empirical evidence is quite puzzling from the viewpoint of the theory.
Indeed, both normative and positive analysis of tax policy typically predicts that the
extent of income redistribution should be positively correlated with pre-tax income
inequality (see e.g. Atkinson (1995)).

The current paper proposes an efficiency-based explanation for that empirical evi-
dence. In essence, it argues that a progressive income tax may improve the allocation
of resources by reducing inefficient overwork.! That efficiency gain is shown to be
more valuable in economies in which pre-tax income is evenly distributed.

The essential ingredient for my argument is the hypothesis that individuals care
about their relative position in society, in addition to caring about more usual things
like consumption and leisure. Veblen (1922) extensively elaborated around the idea
that in modern societies individuals strive for higher relative income in order to sat-
isfy their need for social status. There is substantial empirical evidence suggesting
that the relative-income hypotesis is correct. Econometric investigations in support of
that view include, among others, Clark and Oswald (1996), Neumark and Postlewaite
(1998), and Woittiez and Kapteyn (1998). From a theoretical perspective, Cole et al.
(1992) have developed microfoundations for the hypothesis that the rank of individ-
uals in the income distribution determines their social success. The rationale behind

their approach can be summarized as follows. Many goods about which individu-

!Because of a number of methodological problems, it is difficult to detect overwork empirically,
as tried e.g. by Schor (1991) in a well-known study. Frank (1999, ch. 4) presents several pieces of

socio-economic evidence showing that inefficient overwork is a real problem in developed economies.



als care, like honours and mates, are not allocated through market transactions but
through contests. A higher income rank can be beneficial to the individual by helping
him in various ways to improve his position in those contests. The specific example
considered in their article is marriage, which is modeled as a voluntary matching
game. A higher income rank, by securing a larger consumption to the mate, increases
the expected payoff of the individual in the matching game.

The current paper assumes that people are concerned with their rank in the dis-
tribution of income or, equivalently, in the distribution of consumption. Armed with
that assumption, I study how the degree of progressivity of the income tax affects
allocative efficiency in an otherwise standard model of labor supply. For simple func-
tional forms, the following main results are showed. First, introducing a small pro-
gressive income tax yields a Pareto improvement whenever the Gini coefficient of the
distribution of pre-tax income is lower than a critical level. Second, implementing
undistorted choices of working hours requires a progressive tax schedule, and the op-
timal degree of progressivity decreases with the Gini coefficient of the distribution of
pre-tax income.

The obtained results have a natural economic explanation. Income generation
causes a negative externality when people care about their relative income. Improving
one’s rank in the income distribution necessarily worsens somebody other’s rank. An
income tax may thus improve efficiency in the same fashion Pigouvian taxation does.
If leisure is a normal good, individuals with a high earning potential have a strong
incentive to engage in ”social climbing” and must be prevented to do so by using
high marginal tax rates, so that the Pareto-improving tax schedule is progressive.
Inequality comes in the picture as follows. More equality in the distribution of earning
potentials makes it relatively easy to climb the income hierarchy, for given earning
decisions by the rest of individuals. Hence, equality implies a strong incentive to

expend working effort just for status reasons. In order to improve efficiency in an
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egalitarian economy, a very progressive taxation of income is thus required.

The possibility of an efficiency-enhancing role of income taxation was already
noted by Duesenberry (1949), who devoted almost a full chapter to the tax impli-
cations of the relative-income hypothesis. Recent contributions that make use of
game-theoretical tools have been offered by Persson (1995) and Ireland (1998). Pers-
son (1995) has analyzed an economy consisting of two individuals who care about
their relative consumption. According to some numerical simulations, a tendency has
been pointed out for Pareto-improving tax rates to decrease with the pre-tax hourly
wage differential between the two individuals. Ireland (1998) has studied a signalling
model of status with a continuum of individuals who maximize a convex combination
of their fundamental utility and spectators’ view of that utility. In his model individ-
uals earn the same hourly wage but differ with respect to their time endowments. If
the range of time endowments in the population is not too great, a Pareto-improving
income tax has been shown to exist.

Whereas in previous contributions attention is restricted to redistribution by
means of a linear income tax, in the current model the marginal tax rate can vary with
the income level. This enables one to consider regressive as well as progressive tax
schedules and to examine the link between optimal tax progressivity and the standard
measure of income inequality, the Gini coefficient. Furthermore, the current model

encompasses both heterogeneity with respect to hourly wages and time endowments.?

2The relative-income hypothesis has received some attention also in the literature on optimal
taxation, where a social welfare function is maximized. Boskin and Sheshinski (1978) studied a
model of the optimal negative income tax when an individual’s utility is negatively affected by the
average consumption level in the population. They showed that a concern for relative position leads
to an increase in the optimal marginal tax rate compared with the case of sole concern for absolute
position. Oswald (1983) derived optimal non-linear tax rules for an economy in which people care
about the consumption of other individuals. He proved that in such a setting general results of

optimal tax theory are easily overturned.



The efficiency view on tax progressivity proposed in this paper contrasts with the
current European trend towards substantial cuts of the marginal tax rates faced by
high-income taxpayers and scaling down of income transfer programs. Such policies
are commonly justified on the ground of various sorts of efficiency costs induced by
the welfare state. The fact that progressive income taxation may bring people, and
especially highly productive people, relief from status competition is, however, typi-
cally overlooked. At most, an efficiency role for redistributive taxation is recognized
to the extent it substitutes for missing insurance markets and it lowers wage pres-
sure in unionized labor markets. The current paper might thus contribute to a more
balanced assessment of the actual efficiency cost of the welfare state.

The rest of the paper proceeds as follows. Section 2 sets up the formal model.

Section 3 derives the main results. Section 4 briefly concludes the paper.

2 The model

The model economy is populated by a continuum of individuals denoted by ¢ € [0, 1] =
1. Individuals have identical preferences that are summarized by the following utility

function:

U(i) = log(c(2)) + Alog(1(2)) + plog(r(i)) (1)

where ¢(i) represents consumption by individual 4, [(i) = t(i) —h(7) is active leisure for
individual 7, defined as the difference between his time endowment ¢(7) and his working
hours h(i), and (i) is the rank occupied by the individual in the distribution of
income. In the current model the ranking of pre-tax income always equals the ranking
of consumption, so that r(i) may as well be interpreted as the individual’s rank with

respect to consumption. The term p log(r) is the part of the utility function which



represents the utility derived by the individual in the social sphere as a consequence
of his social status.

Individuals differ with respect to their earning potentials, i.e. hourly wages, w(i),
and time endowments, ¢(i). The latter are distributed in the population according to
t(i) = ai”, whereas hourly wages vary according to w(i) = vi®. Parameters «, 3,7, 6
are all positive. If they are all strictly positive, then time endowments and wages
are perfectly correlated in the population. If 7 = 0 (resp. § = 0), individuals have
identical time endowments (resp. hourly wages). I assume that 5 and § cannot both
be nil, so that the earning potential w(i)t(¢) is strictly increasing with the index of
the individual.

The pre-tax income of individual ¢ is denoted by y(i) = w(i)h(i). Letting F()
denote the cumulative distribution function of income over the population, individual

’s rank in the income distribution is given by:

r(i) = F(y(i)) (2)
The rank is increasing with the level of income: r = 0 corresponds to the poorest
individual in the population, and » = 1 to the richest one.

Income is taxed according to a tax schedule 7(y). In order to focus on the issue of
tax progressivity, attention is restricted to a class of tax schedules that can be ordered
according to their global degree of progressivity. I thus posit that the tax schedule
satisfies y —7(y) = by®, where a and b are positive scalars. Parameter a represents the
elasticity of post-tax income to pre-tax income and is termed the residual progression
of the tax schedule 7(y). A tax schedule is progressive (i.e. the average tax rate
increases with pre-tax income) if its residual progression is smaller than unity. If
a > 1, then 7(y) is regressive. Furthermore, the smaller the residual progression, the

more progressive is said to be the tax schedule. For any given distribution of pre-tax



income and tax schedules 7, and 7, if a1 < as, then the distribution of post-tax
income under 7; Lorenz dominates the one under 7, (Jakobsson (1976)).
Parameter b has to ensure that, for given a, the tax revenue is wholly redistributed

to individuals. From the definition of 7(y) it follows that:

1 N
1)di
Jo y(i)edi
Individuals maximize their utility function (1) under their budget constraint: c(i) =
by(i)®. Since an individual’s utility depends on earning decisions by all others through
their impact on the individual’s rank in the income distribution, the maximization
decision takes place in a strategic environment. The Nash equilibrium of the corre-

sponding nonatomic game can be characterized by a labor supply function A*(i) and

a cumulative distribution function of income F*(y) such that:

h*(i) = argmaxlog(b(w(i)h)* + Alog(t(i) — h) + plog(F*(w(i)h), (4)

and

F(w(@)h™ (i) =i (5)

for all 7 € I. The first equilibrium condition requires that each individual’s work-
ing hours maximize his utility, given his expectation about the shape of the income
distribution. The second equilibrium condition ensures that the income distribution

resulting from individual decisions is the one anticipated by the individuals.

3 Analysis and results

To begin with, the following fact will be established:



Proposition 1 . In equilibrium, working hours satisfy:

h* (2
O _g  vier (6)
t(1)
where K € (0,1) is given by:
a+ 555
K=—2 (7)
at g+ A

Proof. Suppose that in equilibrium the cumulative distribution function of in-

come reads:
F*(y) = my", (8)
where m and n are positive scalars to be determined. Inserting that function into
(4) and computing the first-order condition yields:

B (i) = (”—’”’> £(3). (9)

a+pn—+ A

Using the definitions of ¢(:) and w(z), the resulting income distribution turns out

to be:

y(i) = oy (L) o4, (10)

a+pn+ A
In order to obtain the cumulative distribution function, write (10) as:

i [W] e (11)

ay(a+ pn)
It is easy to see that the anticipated income distribution is the correct one if and

only if parameters m and n are given by:

NE™
:[a—l—pn—l— 1 (12)

ay(a+ pn)



1
n=—-——
B+6
Inserting (13) into (9) establishes the Proposition 1. Q.E.D.

Proposition 1 shows that tax progressivity reduces the level of economic activ-
ity. Decreasing the residual progression of the tax schedule lowers the fraction K of
time that people devote to work and consequently the aggregate income level. Of
course, this does not say anything about the efficiency cost, if any, of tax progres-
sivity. In order to assess how allocative efficiency is affected, a status-quo situation
is posited in which no income taxation occurs, i.e. a = b = 1. Starting from that
situation, I examine how equilibrium utilities change if a small progressive income

tax is introduced.

Proposition 2 .

(A) Suppose X > p > 0. If the Gini coefficient of the pre-tax income distribution
is smaller than a critical value G > 0, then introducing a progressive income tax at
the margin constitutes a Pareto improvement.

(B) Suppose either p =0 or p > X. Then, introducing a progressive income tazx at

the margin can never constitute a Pareto improvement.

Proof. From Proposition 1 it follows that the utility level enjoyed by individual

1 € I in equilibrium is given by:

U*(i) = alog(bKw(i)t(i)) + Aog((1 — K)t(i)) + plog(i), (14)

where K is defined by (7). In order to express the equilibrium utility as a function
of the tax parameter a alone, insert (10) into the definition of b as given by (3).

Computing the integrals of that expression leads to:

10



1—|—aﬁ—|—a6>' (15)

bz(MK)H( 1+/+6

Inserting (15) and (7) into (14) gives U*(¢) as a function of the residual progression
and the other exogenous parameters. Take the first derivative of that U*(i) with
respect to a and evaluate it at the point a = 1. After some tedious but straightforward

manipulations, one obtains:

oU*(7)
Oa

Unsurprising, the term on the r.h.s. of the last equation is increasing in i, the

a1 = (B4 0)[20 4+ (1 4+ A) (B +6) +log(i)] — p(A — p). (16)

individual’s rank in the income distribution. Hence, if tax progressivity makes the
richest individual (i = 1) better off, then it will make everybody else better off as

well. The necessary and sufficient condition for a Pareto improvement is therefore:

oU*(1)
da
If p=0or p> A this condition is impossibly met, which proves part (B) of the

la=1 <0 <= (B+6)[2p+ (1 + A)(B+0)] < p(A—p). (17)

Proposition.
In order to prove Part (A) and show the role played by inequality, recall that in

equilibrium the cumulative distribution function of income reads:
F*(y) = my",

where the parameters m and n are respectively defined by (12) and (13). The Gini

coefficient of inequality for the income distribution is defined as:

1
G= g/ 2P Y(z)dz — 1 (18)
w Jo

where p is average income. It is a standard exercise to show that the Gini coefficient

of F*(y) is given by:
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By (19) and (13), it follows that:

Bto=1—F Q_GG. (20)

Inserting (20) into (17), the condition for a Pareto improvement can be rewritten

as:

AG[2p+ G(1 + X — p)]
(1-G)?

The expression on the Lh.s. of (21) is a strictly increasing function of the Gini

< p(A=p). (21)

coefficient, which takes the value 0 in the case of perfect equality (G = 0) and tends
to 400 when the Gini coefficient tends to 1. As the r.h.s. of (21) is a strictly positive
constant, there exists a unique value G for the Gini coefficient such that the term on

the Lh.s. equals the term on the r.h.s.. Hence, the condition for a Pareto improvement

is met if and only if G < G. Q.E.D.

The possibility of a Pareto improvement due to a progressive income tax is exclu-
sively generated by the status-seeking behaviour of individuals. If p = 0, condition
(17) for a Pareto improvement cannot be met. The reason is simple. The quest for
status distorts individual working hours upwards, since everybody is seeking to im-
prove his rank at the cost of others’ social status. Since progressive income taxation
tends to lower individual hours through the traditional incentive channel, tax pro-
gressivity makes the rat race of income generation less severe for everybody. While
also the rich benefit from that effect of progressive income taxation, they are those
who carry the burden of financing redistribution to the poor. In order for the rich to

be better off under tax progressivity, the burden of financing redistribution has to be
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sufficiently small, which is the case if the distribution of pre-tax income is fairly even.

Interestingly, the possibility of a Pareto improvement vanishes if the status-seeking
motive behind individual work decisions is too strong. If individuals care a lot about
their income rank and little about leisure, a great deal of their time will be devoted to
working. Progressive income taxation benefits all individuals by raising their ineffi-
ciently low amount of leisure, without altering anyone’s status. However, if \ is small
relative to p, individuals accord little value to their incremental leisure. With respect
to the well-being of the rich, that additional leisure does not offset the consumption
loss inflicted upon them by transferring some of their income to the poor. Hence, tax
progressivity turns out to harm the rich and no Pareto improvement can occur.

I now turn to the selection of a tax schedule by a social planner that must not
confine himself to Pareto improvements. By appropriate choice of the residual pro-
gression of the tax schedule, a social planner can try to implement the labor allocation
that would arise if individual choices of working time were undistorted. Formally, the
undistorted labor allocation A* (), i € I is the one which results from maximization of
the utility function (1) by each individual under the budget constraint ¢(i) = w(i)h (i)

and taking his rank r(i) = i as exogenously given.

Proposition 3 . Suppose p € (0,8 + 6). The tax schedule that implements the
undistorted labor allocation h (i) is progressive. Its degree of progressivity decreases

with the Gini coefficient of the pre-tax income distribution.

Proof. By its definition, the undistorted labor allocation is equal to h*(i), i € I,
in the special case in which the latter is determined under both a =b =1 and p = 0.

From (7) it follows that

B (i) = (1%) i), el (22)
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Comparing equilibrium behavior given by (6) with the undistorted behavior given
by (22), it is easy to see that the latter can be implemented if and only if the residual

progression of the tax schedule equals a value a™ such that:

pate 1 (23)
E%—F)\—i-cﬁ 1+

It follows that the required coefficient of residual progression is:

at=1- - (24)

By use of (20), the last expression can be rewritten as:

(ﬁ:1—£<£:§>, (25)

which immediately proves the statements in Proposition 3. Q.E.D.

In the current framework, introducing a progressive income tax amounts to neu-
tralize an existing distorsion by adding a new one, which explains why progressivity
is required to implement the undistorted labor allocation. The effect of inequality
on the selected tax schedule has a natural interpretation. If individuals are far apart
from each other in terms of their earning potentials (and therefore also in terms of
their equilibrium pre-tax incomes), the rank improvement that can be achieved by
expending additional work effort is small. Hence, the marginal status utility provided
by income generation decreases when income becomes more unequally distributed.
As a consequence, individuals work less for status reasons under large income in-
equality and tax progressivity is needed to a smaller extent in order to implement the
undistorted work choices.

It is worthwhile noticing that the degree of progressivity selected by the social

planner may become extremely large if the distribution of earning potential is very
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egalitarian. By use of (25), when the Gini coefficient approaches the value ;% from
above, the coefficient of residual progression at approaches 0, which means that

income is entirely redistributed and individual consumption levels are equalized.?

4 Concluding remarks

The current paper argues that if people care about their relative income, tax progres-
sivity plays an efficiency role and that role is the more important the more egalitarian
the economy is. A small progressive income tax has been shown to generate a Pareto
improvement whenever the Gini coefficient of the distribution of pre-tax income is
lower than a critical level. Furthermore, it has been shown that implementing undis-
torted choices of working hours requires a progressive tax schedule, and the optimal
degree of progressivity decreases with the Gini coefficient of the distribution of pre-tax
income.

The above clear-cut results have been derived in the context of a model that
makes use of special functional forms. Such a modeling option is useful as it allows
one to obtain closed-form solutions for the equilibrium allocation. Although assessing
the analytical generalizability of those results is beyond the scope of this paper, it is
worthwhile stressing that the results are backed by a sound economic rationale and

can thus be expected to hold similarly in more general settings.

3For levels of the Gini coefficient below p/(p + 2) the tax schedule should exhibit a negative a,
in which case consumption decreases with pre-tax income. Under negative a one must thus specify
whether individuals care about relative income or relative consumption. If it is income, and the

status motive is sufficiently strong, a negative a may implement the undistorted labor allocation.
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