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Abstract
This paper considers a model with nonlinear income taxation and public good provision when people care about their relative
consumption compared to others. The standard optimality expressions are modified by terms that reflect the extent to which people
care about relative consumption. The extent to which the public good provision rule should be modified is shown to depend
critically on the preference elicitation format. The modified tax formulas imply substantially higher marginal income tax rates than
in the conventional case, under plausible assumptions and available empirical estimates regarding comparison consumption
concerns.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction
The literature on optimal taxation and public goods typically assumes that the utility of each individual depends only
on his/her own consumption of goods, leisure and services. Yet, there is growing empirical evidence suggesting that
this assumption may not be entirely appropriate. In particular, several recent empirical studies have focused on
interdependence among individuals in the form of status effects, showing that individuals value their own consumption
(or income) relative to that of others.1 There are also recent evolutionary models that explain why selfish genes would
prefer that the humans they belong to are motivated by relative concerns (Samuelson, 2004; Rayo and Becker, 2007).
The purpose of the present paper is to analyze how the appearance of relative consumption concerns modifies the
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optimal tax structure and public good provision, respectively, compared with the outcome of the standard optimal
income tax model with two ability-types.
Why is the optimal income tax model (in which agents face a nonlinear tax schedule) a suitable framework for
analyzing the policy incentives created by positional preferences? First, a nonlinear income tax constitutes a reasonably
realistic description of the income tax instrument that many countries have (or potentially have) at their disposal. In our
case, therefore, the government's decision to use distortionary income taxation will follow from optimization, given the
available information, and not from any a priori restrictions on the set of available policy instruments. This means that
our model provides a suitable framework for analyzing the basic question of whether the appearance of relative
consumption concerns itself motivates the use of distortionary taxation. Second, as we are able to show that such a
motive indeed exists, our model also enables us to study how and why the externality correcting and redistributive (i.e.
self-selection) components interact2 in the context of marginal income taxation and public good provision.
Earlier literature dealing with public policy and relative consumption (or income) addresses a variety of issues such
as income tax policy (Boskin and Sheshinski, 1978; Blomquist, 1993; Persson, 1995; Ireland, 2001), public good
provision (Ng, 1987), social insurance (Abel, 2005), growth (Corneo and Jeanne, 1997, 2001), environmental
externalities (Brekke and Howarth, 2002; Wendner, 2005; Howarth, 2006) and stabilization policy (Ljungqvist and
Uhlig, 2000). Most studies dealing with tax policy in this particular context are based on linear tax instruments.
Exceptions are Oswald (1983), Tuomala (1990) and Ireland (2001); however, none of these innovative studies
addresses public good provision. To our knowledge, the only paper that analyzes public good provision in second best
economies with relative consumption concerns isWendner and Goulder (2007), in a model with identical individuals
where the public good is financed by linear taxation. As earlier studies have shown that policy rules for public goods
are sensitive to the tax instruments available to the government – see e.g. Christiansen (1981) and Boadway and Keen
(1993) – it appears worthwhile to analyze public good provision in the context of nonlinear taxation.
The present paper contributes to the literature in at least two ways. One is that this is the first paper analyzing the
problem of optimal public good provision under nonlinear income taxation when relative consumption matters. In an
economy where relative consumption matters, it can be shown that people's marginal willingness to pay for the public
good depends critically on the value elicitation mechanism, and in particular whether others will have to pay too for the
public good increase. Consequently, also the optimality expression depends critically on the elicitation mechanism
used. Conditions will be presented for when the basic Samuelson rule still remains to hold in the presence of relative
consumption concerns. Another contribution is that this is the first paper using a self-selection approach to analyze the
problem of optimal nonlinear income taxes when relative consumption matters. This facilitates new interpretations,
such as how the corrective and redistributive roles of public policy may interact due to possible differences in the
degree of positionality among individuals (i.e. between the mimicker and the mimicked). Moreover, the expressions
make it possible to relate the marginal income tax formulas to available empirical estimates regarding the extent to
which relative consumption matters. Therefore, we are not only able to comment on qualitative effects of positional
preferences; we are also able to discuss the magnitudes of the relevant effects. It is concluded that under plausible
parameter estimates, the optimal marginal income tax rates should be substantially higher than in the conventional case.
The outline of the study is as follows. Section 2 presents the model and the outcome of private optimization. Section
3 characterizes the optimal tax and expenditure problem of the government, whereas Sections 4 and 5 present the
corresponding results in a format that aims to facilitate straightforward interpretations and comparisons with earlier
literature. Section 6 provides some concluding remarks.
2. Positional preferences and the consumers' problem
There are two types of individuals, where the low-ability type (type 1) is less productive than the high-ability type
(type 2); ni denotes the number of individuals of ability-type i.3 An individual of ability-type i cares about his/her
2
Earlier literature on optimal nonlinear income taxation often abstracts from the corrective motive for taxation. Exceptions are the studies dealing
with environmental externalities (e.g. Pirttilä and Tuomala, 1997; Cremer et al., 1998; and Aronsson and Blomquist, 2003), unemployment (e.g.
Marceau and Boadway, 1994; Aronsson and Sjögren, 2004; and Aronsson et al., in press), and more recently the taxation of life annuities (Brunner
and Pech, in press).
3
Of course, there are limits to what can be explained by a two-type model. For example, Frank (2007) argues that the middle class in the U.S. has
suffered severely from the positional arms race, and in order to analyze more than two classes we clearly need a richer set-up. However, in our reading of
Frank, it appears to us that several of the implications to the middle class discussed can be interpreted in terms of the low-ability type in our framework.
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private consumption, xi, the provided amount of a public good, G, and leisure, zi, which is given by a time endowment,
H, less the hours of work, li . In addition, people care about their relative consumption. Here, we follow the dominating
bulk of the literature and assume that each individual compares his/her own consumption with a reference level
determined by the average consumption in the economy, x̄ ≡ (n1x1 + n2x2)/(n1 + n2), which is treated as exogenous to
the individual. We also follow e.g. Akerlof (1997), Corneo and Jeanne (1997), Ljungqvist and Uhlig (2000), Bowles
and Park (2005) and Carlsson et al. (2007) in letting the relative consumption be described by the difference between
the individual's own consumption and the mean consumption in the economy as a whole, so Δi = xi − x̄.4
The utility function of ability-type i can then be written as






U i ¼ vi xi ; zi ; Di ; G ¼ vi xi ; zi ; xi  P
x; G ¼ ui xi ; zi ; P
x; G ;

ð1Þ

where the function vi(·) is increasing in each argument, implying that ui(·) is decreasing in x̄ (a property that Dupor and
Liu, 2003 denote “jealousy”) and increasing in the other arguments; both vi(·) and ui(·) are assumed to be twice
continuously differentiable in their respective arguments and strictly concave.
In order to measure the extent to which relative consumption concerns matter for each individual, let us follow
Johansson-Stenman et al. (2002) and define the degree of positionality for ability-type i, based on the utility function in
Eq. (1), as follows:
ai ¼

viD

viD
;
þ vix

ð2Þ

in which vxi ≡ ∂vi/∂xi and vΔi ≡ ∂vi/∂Δi. The parameter αi can then be interpreted as the fraction of the overall utility
increase from the last dollar earned that is due to the increased relative consumption. For instance, if αi = 0 relative
consumption does not matter at all at the margin, whereas in the other extreme case where αi = 1 absolute consumption
does not matter at all (i.e. all that matters is relative consumption). From the assumptions about the utility functions, we
have 0 b αi b 1. In addition, let us denote the average degree of positionality by ᾱ ≡ (n1α1 + n2α2)/(n1 + n2).
Following earlier comparable literature, we assume that leisure is completely non-positional, meaning that people
only care about the absolute level of leisure. It is, nevertheless, possible to think of a situation where people also care
about their relative amount of leisure compared to others. In addition, although G is a pure public good in our study,
one can easily think of publicly provided goods that have a spatial distribution that makes them less valuable for some
people, and where people care about the relative possibility to use these goods. For example, people may derive utility
not only from having access to a publicly provided recreation area, but also from having better access to such an area
than others. Although these assumptions are crucial for most of the subsequent results, it is straightforward to adjust the
model in order to take relative concerns with respect to leisure and publicly provided goods into account. The
qualitative insights will still hold as long as private consumption is more positional than leisure and the publicly
provided good. The (scarce) available empirical evidence is consistent with our approach. Carlsson et al. (2007) found
that leisure is, in fact, much less positional than private consumption/income, and that it may even be completely nonpositional. Solnick and Hemenway (2005) found that (spatially distributed) public goods too are considerably less
positional than private consumption/income.
The individual budget constraint is given by
 
wi l i  T wi l i ¼ xi ;
ð3Þ
where T(·) denotes the income tax paid, implying the first order condition for hours of work:

 
uix wi 1  T 0 wi l i ¼ uiz ;

ð4Þ

where uxi = ∂ui/∂xi, uzi = ∂ui/∂zi, and T'(wili) is the marginal income tax rate.
4
Alternative approaches include ratio comparisons (Boskin and Sheshinski, 1978; Layard, 1980) and comparisons of the ordinal rank (Frank,
1985; Hopkins and Kornienko, 2004). Dupor and Liu (2003) consider a specific flexible functional form that includes the difference comparison and
ratio comparison approaches as special cases. It is, of course, also possible that people compare themselves more to some people than to others,
although, as noted by Clark et al. (in press), empirical evidence is scarce. Still, we believe that most qualitative results hold for many generalizations
along those lines. Nevertheless, such generalizations constitute worthwhile extensions for future research.
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To simplify the analysis, we follow much of the earlier literature on optimal income taxation in assuming that output
is produced by a linear technology, implying that the gross wage rates are fixed.
3. The government's problem
The objective of the government is to obtain a Pareto efficient allocation by maximizing utility of the low-ability
type, while holding utility constant for the high-ability type, subject to a self-selection constraint and a resource
constraint. The informational assumptions are conventional: The government is able to observe income, although
ability is private information. As in most of the earlier literature on the self-selection approach to optimal taxation, we
assume that the government wants to redistribute from the high income to the low income earners. This means that the
most interesting aspect of self-selection is to prevent the high-ability type from pretending to be a low-ability type. The
self-selection constraint that may bind then becomes




2
U 2 ¼ u2 x 2 ; z 2 ; P
x; G z u2 x1 ; H  /l 1 ; P
x; G ¼ Û ;

ð5Þ

where ϕ = w1/w2 is the wage ratio. The expression on the right-hand side of the weak inequality is the utility of the
mimicker. Although the mimicker enjoys the same consumption as the low-ability type, he/she enjoys more leisure
since the mimicker is more productive than the low-ability type.
Note that T(·) is a general income tax, which can be used to implement any desired combination of l1, x1, l2 and x2.
Therefore, we will use l1, x1, l2 and x2, instead of the parameters of the income tax function, as direct decision
variables. The resource constraint implies that the total production equals total private and public consumption, so that
X
X
ni wi l i ¼
ni xi þ pG G;
ð6Þ
i

i
G

in which p is the production price of G in terms of x, i.e. the marginal rate of transformation between the public good
and the private consumption good.
The Lagrangean can then be written as
"
#
h
i
h
i
X 

2
2
1
2
2
i
i i
i
G
̂
o ¼ U þ A U Ũ þ k U  U þ g
n wl x p G ;
ð7Þ
i

where Ũ 2 is an arbitrarily fixed utility level for the high-ability type, while μ, λ and γ are Lagrange multipliers
associated with the minimum utility restriction for the high-ability type, the self-selection constraint and the resource
constraint, respectively. For further use, note that
Ao
¼ u1Px þ ðA þ kÞu2Px  ku2Px̂ ;
AP
x

ð8Þ

in which û2 = u2(x1, H − ϕl1, x̄,G ), and subindices denote partial derivatives.
The first order conditions for l1, x1, l2, x2 and G are given by
u1z þ k/ u2ẑ þ gn1 w1 ¼ 0;
u1x  k u2x̂  gn1 þ

n1 Ao
¼ 0;
n1 þ n2 A P
x

ðA þ kÞu2z þ gn2 w2 ¼ 0;
ðA þ kÞu2x  gn2 þ

n2 Ao
¼ 0;
n1 þ n2 A P
x

u1G þ ðA þ kÞu2G  ku2Ĝ  pG g ¼ 0:

ð9Þ
ð10Þ
ð11Þ
ð12Þ
ð13Þ
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4. Income tax results
The marginal income tax rate of the low-ability type is derived by combining Eqs. (4), (9) and (10), while the
marginal income tax rate of the high-ability type is correspondingly derived by combining Eqs. (4), (11) and (12). Let
i
2
MRSz,x
= uzi/uxi and MR̂Sz,x
= û z2/ûx2 be the marginal rate of substitution between leisure and private consumption for
ability-type i and the mimicker, respectively. We show in the Appendix that
1


MRSz;x
k u ̂2 
1 Ao
1
2
̂ z;x
T 0 w1 l 1 ¼ 1 x 1 MRSz;x
 MRS
/ 
P
1
1
gn w
gw n þ n2 A x

ð14Þ

2


MRSz;x
1 Ao
T 0 w2 l 2 ¼ 
:
2
1
gw n þ n2 AP
x

ð15Þ

Note first that if ∂£/∂x̄ = 0, meaning that relative consumption comparisons are of no concern, we obtain the
standard result; namely, that the marginal income tax rate is zero for the high-ability type and positive for the lowability type (at least if the preferences do not differ between individuals). This result is well known and understood from
earlier research; see e.g. Stiglitz (1982).
The terms reflecting the relative consumption concerns (i.e. those proportional to ∂£/∂x̄) are novel. Since utility for
both ability-types depends negatively on x̄, one might conjecture that ∂£/∂x̄ b 0, so that these effects would contribute
to higher marginal income tax rates. This intuition appears correct for most cases but, as we will show below, it is in fact
theoretically possible that ∂£/∂x̄ N 0, so that the relative consumption terms imply lower marginal income tax rates (i.e.
a negative rate for the high-ability type). Expressed in the form of Eqs. (14) and (15), the tax results are quite general
and do not assume anything of the structure of the relative consumption concerns beyond that average consumption
affects utility negatively for each individual. Thus, Eqs. (14) and (15) hold also more generally, where private
consumption causes negative externalities, such as in the case of air pollution.
To go further, we make use of how people compare themselves to others by utilizing the first utility formulation in
Eq. (1), i.e. that Ui = vi(xi,zi,xi − x̄,G), together with the definition of the degree of positionality from Eq. (2). We show
in the Appendix that Eqs. (14) and (15) can then be rewritten so that the marginal income tax rates can be expressed in
terms of the degree of positionality, and also that the effect of positionality can be decomposed into two distinct parts.
To see this, let N = n1 + n2 and define

ku2x̂  2
a ̂  a1
gN
to reflect the difference in the degree of positionality between the mimicker and the low-ability type, and use
C¼

s1 u

ku2x̂ 
1
2
̂ z;x
MRSz;x
 MRS
/
gn1 w1

as a short notation for how the self-selection constraint affects the marginal income tax rate of the low-ability type, i.e.
the first term on the right hand side of Eq. (14). Consider Proposition 1:
Proposition 1. The optimal marginal income tax rates can be written in the following additive form:






T 0 w1 l 1 ¼ s1 þ 1  s1 P
a  1  s1 ½1  P
a


T 0 w2 l 2 ¼ P
a  ð1  P
aÞ

C
:
1C

C
1C

ð16Þ
ð17Þ

Consequently, a sufficient, but not necessary, condition for the relative consumption concerns to contribute to higher
marginal income tax rates is that Γ ≤ 0, meaning that the low-ability type is at least as positional as the mimicker.
To interpret Proposition 1, let us start with the simple (and unrealistic) first best case where there is no cost of
fulfilling the self-selection constraint, so λ = 0 and τ1 = Γ = 0. In this case, the marginal income tax rate equals ᾱ for
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both ability-types, which is interpretable as a Pigouvian tax motivated on pure efficiency grounds, where people are
taxed because their consumption imposes negative (positional) externalities on others, whereas leisure does not. One
additional dollar for all in the economy, ceteris paribus, implies that the average utility increase is only 1 − ᾱ of the sum
of each individual's utility increase in isolation. Therefore, the “loss”, ᾱ , reflects the marginal external cost of private
consumption.5
In the more realistic second best world, the second term on the right hand side in the tax formula for the low-ability
type and the first term on the right hand side in the tax formula for the high-ability type reflect the marginal external cost
of consumption. The intuition for why this term is smaller for the low-ability type than in the first best, provided that
τ1 N 0, is that the fraction of the marginal income already taxed away will not give rise to any positional externalities.
The last terms reflect self-selection effects of the positional concerns. Suppose first that Γ N 0, in which case an
increase in the reference consumption, x̄, ceteris paribus, means a larger utility loss for the mimicker than for the lowability type. Therefore, as increased reference consumption contributes to relax the self-selection constraint, there is an
incentive for the government to implement lower marginal income tax rates than it would otherwise have done (i.e. than
it would have done if Γ were equal to zero). The intuition is that lower marginal income tax rates tend to increase the
hours of work; with G held constant, this means increased private consumption and, therefore, a higher level of
reference consumption. The opposite argument applies if Γ b 0. This mechanism also explains why it is theoretically
possible that relative consumption concerns work to reduce the marginal income tax rates. If Γ N 0, and if increased
marginal income taxation creates a sufficiently strong incentive to become a mimicker, then this effect may dominate
the externality-correcting component.
Consider also the factors that are proportional to Γ/[1 − Γ ]. The factor [1 − τ1] in the low-ability case is interpretable
in a way similar to its effect on the second term on the right hand side of Eq. (16): if [1 − τ1] of an additional dollar is
already taxed away, it does not give rise to positional externalities. Similarly, the factor [1 − ᾱ ] appears because the
induced self-selection effects are due to the non-positional part of the marginal income.
Consider finally the order of magnitudes. Since concerns for relative consumption are difficult to measure, it is not
surprising that the available estimates of ᾱ vary considerably in the literature, although almost all estimates are
substantially above zero. For instance, according to Alpizar et al. (2005) and Carlsson et al. (2007), ᾱ is typically in the
order of magnitude of 0.5, whereas Luttmer (2005) obtained larger estimates close to one. There is little empirical
evidence regarding the size of Γ; perhaps a value of zero is a reasonable first approximation6. Overall, the results then
suggest that, given the framework, the optimal marginal income tax rates may be substantially higher when taking
relative consumption effects into account.
5. Public good provision results
i
i
The optimal public good provision is derived by substituting Eqs. (10) and (12) into Eq. (13). Let MRSG,x
= uG
/uxi
2
2 2
and MR̂SG,x = û G/ûx denote the marginal rate of substitution between the public good and private consumption for
ability-type i and the mimicker, respectively. We show in the Appendix that
i P
P i
k 2h
1 Ao
1
i
G
i
i
̂ 2
:
ð18Þ
i n MRSG;x ¼ p þ ux̂ MRSG;x  MRSG;x þ
i n MRSG;x
g
gN AP
x

The left hand side of Eq. (18) is the sum of each individual's marginal willingness to pay (WTP) for the public good
expressed in terms of his/her private consumption. Note that this individual marginal WTP is defined while holding the
consumption of everybody else fixed, which will be discussed further subsequently. The first term on the right-hand
side of Eq. (18), pG, reflects the marginal rate of transformation between public and private goods. The second term
reflects self-selection effects that are well understood from earlier research (e.g. Boadway and Keen, 1993). Finally, the

5

This case resembles the identical consumption tax derived by Dupor and Liu (2003) in a first best economy.
Solnick and Hemenway (1998) and Carlsson et al. (2007) found no significant correlations between, on the one hand, the degree of positionality
and, on the other, demographic characteristics at the individual level. Similarly, in a study analyzing the positional preferences among students,
Alpizar et al. (2005) found no significant relationship between the individual degree of positionality and the income of the parents, although the
point estimate of the relevant coefficient was negative for all commodities being analyzed. A possible interpretation in terms of our model is that the
low-ability type is at least as positional as the mimicking high-ability type; a condition used in Propositions 1 and 2.
6
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third term is novel and is due to the relative consumption concerns. In general, and for reasons analogous to those
discussed in the context of marginal income taxation, this effect can be either positive or negative.
In order to further interpret Eq. (18), let us again make use of the first utility formulation in Eq. (1) together with the
definition of the degree of positionality in Eq. (2). Using
i
k h
2
1
X ¼ u2x̂ MRŜ G;x
 MRSG;x
g
as a short notation for the self-selection term that would result without any positional concerns, we obtain (see the
Appendix):7
Proposition 2. The optimal provision of the public good is given by
X
i


1 P
a
i
:
ni MRSG;x
¼ pG þ X
1C

ð19Þ

Consequently, a sufficient, but not necessary, condition for the relative consumption concerns to contribute to
increased optimal provision of the public good is that Γ ≤ 0, meaning that the low-ability type is at least as positional
as the mimicker.
Before interpreting each factor of Eq. (19), we can observe the following result for a special case:
Corollary 1. If the mimickers' degree of positionality is the same as the one of the low-ability type, and if leisure is
weakly separable from private and public consumption so that the utility function can be written as Ui = qi (f(xi, G,
i
xi − x̄),zi), then the optimal provision of G is given by ΣiniMRSG,x
= pG(1 − ᾱ).
Corollary 1 follows directly from Proposition 2. Since f(·) is the same for both ability-types, and the mimicker has
2
1
the same absolute as well as relative consumption as the low-ability type, it follows both that MR̂SG,x
= MRSG,x
and that
2
1
α̂ = α . The former implies that Ω = 0, whereas the latter means that Γ = 0. Note also that, although the function f(·) is
the same for both ability-types, the function qi(·) can still vary between agents.
Although the assumptions underlying Corollary 1 are strong, they will, nevertheless, provide a natural benchmark
case. The interpretation is straightforward: given suitable separability assumptions, we cannot relax the self-selection
constraint via provision of public goods. If each person receives one additional dollar, then the relative consumption is
held constant, and what remains is the absolute, or the non-positional, utility effect. Suppose, for example, that ᾱ = 0.8,
and that everybody pays one additional dollar for increased provision of the public good. Then, the utility decrease
following this additional payment is only 20% (i.e. 1 − ᾱ),zi = 1 − 0.8) as large as it would have been, had we aggregated
the utility losses of each dollar payment in isolation. For the public good there is by definition no such leakage.
Consider now the interpretation of Γ in Eq. (19). Increased public good provision clearly implies a reduction in
private consumption. If the mimicker is more positional than the low-ability type, then Γ N 0, in which case the
reduction in private consumption for all implies a relatively larger utility loss for the less positional. Thus, in this case, it
becomes relatively more attractive to become a mimicker, in turn implying that the relevant self-selection constraint
tightens and a corresponding marginal social cost.
5.1. A reinterpretation of the benefit side of G
Let us now return to the interpretation of the benefit side of the policy rule for the public good. How to measure the
benefit of a public good is a classic problem in economics at least since Samuelson (1954), but we will not dig deeper
into different practical methods here. However, we will briefly discuss some important implications of different ways to
7

Note that Proposition 2 should of course not be interpreted to mean that the amount provided in an economy where people care about relative
consumption should necessarily be larger than in an economy where they do not. Rather, the appropriate interpretation is that, if people do care
about relative consumption, the provision of the public good should be extended beyond the level that corresponds to the optimality rule without
considering the positionality effect.

T. Aronsson, O. Johansson-Stenman / Journal of Public Economics 92 (2008) 986–997

993

measure the benefit given that the method works as intended. In principle, i.e. given that people respond truthfully
i
according to their preferences, ΣiniMRSG,x
reflects the sum of all people's marginal WTP for G, ceteris paribus, i.e.
while holding everything else fixed. However, an increase in G typically comes together with other changes, notably
that other people's taxes or charges are increased. In one frequently used method, the survey-based so-called contingent
valuation (CV) method, it is typically recommended (see Arrow et al., 1993) that a realistic payment vehicle is used
when asking people about their maximum WTP. One often used payment vehicle is to ask the subjects how they would
vote in a referendum where everybody would have to pay a certain amount, the same for all, through increased taxes (or
charges) for the improvement. In the standard case where people do not care about relative consumption, this
formulation has no important theoretical implication given that people respond truthfully (although it may of course
make the exercise more realistic). Here, however, it does. Consider the case where others will have to pay the same
amount as an individual i for the increment. This implies that i's relative consumption will be unaffected, so xi − x̄ is
i
i
constant. This, in turn, implies that the relevant marginal WTP measures will instead be given by CMRSG,x
≡ vG
/vxi,
i
where thus CMRSG,x can be interpreted as ability-type i's marginal WTP for G in terms of x, provided that everybody
else pays the same amount at the margin.
It can be shown (see the Appendix) that Eq. (19) can be rewritten as
X

i
ni CMRSG;x
¼
i

pG þ X
;
ð1  CÞð1 þ WÞ

ð20Þ

where
Wu cov

1  a CMRSG;x
;P
1P
a CMRSG;x

reflects the normalized covariance between the degree of non-positionality of private consumption and the marginal
P
WTP as reflected by a contingent valuation study of a referendum type, where CMRSG;x denotes the mean marginal
WTP for the public good conditional on the payments of others. Before interpreting Eq. (20) further, let us consider an
important special case:
Proposition 3. If (i) the degree of positionality is the same for both ability-types, (ii) leisure is weakly separable from
private and public consumption, so that the utility function can be written as Ui = qi (f(xi ,G,xi − x̄), zi ), and (iii) the
individual maximum WTP for the public good is elicited with a payment vehicle where all individuals have to pay the
same amount, then the optimal provision of the public good is given by
X
i
ni CMRSG;x
¼ pG :
ð21Þ
i
Proposition 3 follows directly from Eq. (20): Ω = Γ = 0 for the same reasons as in Corollary 1. Furthermore, by
assuming that the degree of positionality is the same for both ability-types, we have Ψ = 0.
Given that all individuals have to pay the same amount at the margin, the marginal benefit measured as the sum of
marginal WTP should equal the marginal production cost. In other words, we are back to the basic cost–benefit rule
where marginal benefit in terms of people's aggregate marginal WTP equals marginal cost. Alternatively speaking, the
basic Samuelson (1954) rule holds; the sum of marginal rates of substitution between the public good and the private
consumption is equal to the corresponding marginal rate of transformation, when the relative consumption is held
constant. The intuition is again straightforward. If others too have to pay, there is no “leakage” of the change in private
consumption through relative consumption effects, implying that there are no reasons to correct for positional effects.8
Let us finally for completeness explain the intuition behind the term Ψ in Eq. (20). If the conditional marginal WTP
P
for G differs between the types, and all people will pay the same amount equal to CMRSG;x for the additional G, then
those with a higher conditional marginal WTP will obtain a utility increase, while the others will face a utility loss. The
utility increase, in monetary terms, will more than outweigh the utility loss if, and only if, those with a higher
conditional marginal WTP are less positional.
8

However, what is perhaps less clear is whether people really manage to see through all effects while responding to WTP questions in practice.
Still, before taking possible cognitive limitations or other deviations from rationality into account, it is important to know the point of departure.
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6. Conclusion
This paper has analyzed the importance of relative consumption concerns for optimal nonlinear income taxation as
well as for public good provision. The results are possible to express in terms of straightforward modifications of the
standard optimality results. Under reasonable assumptions, relative consumption concerns work in the direction of
increasing the marginal income tax rates. Moreover, linking the results to available empirical evidence on the degree to
which people care about relative consumption suggests that the marginal income tax rates may be substantially higher
when such concerns are taken into account.
The importance of relative consumption concerns for public good provision depends, in principle, on how people's
marginal WTP for a public good increase is elicited. If people are asked about their WTP independently of others, then
relative consumption concerns may imply that substantially more of the public good should be provided compared to
the choice rule without such concerns. However, if people's maximum WTPs are elicited conditional on a payment
vehicle where others have to pay too, e.g. through a tax increase, then there is little effect of relative consumption
concerns on the appropriate choice rule for public good provision. Whether people in reality manage to see through all
interdependent effects is of course less clear, and is an issue for future research also more generally.
There are several interesting ways to extend the current contribution. First, as we have used a static model, one
possible extension would be to consider an OLG framework along the lines of Pirttilä and Tuomala (2001), which
facilitates the study of how relative consumption concerns affect the optimal capital income tax structure. Second, there
is evidence suggesting that some goods are more positional than others (e.g. Carlsson et al., 2007 and Solnick and
Hemenway, 2005). Thus, it would be interesting to analyze the optimal mix of nonlinear income and consumption taxes
when relative consumption matters. Third, our study is based on a closed economy, which means that we disregard the
possibility that cross-country interactions affect the measure of reference consumption used at the individual level. A
relaxation of the latter assumption is particularly interesting, as it opens up for the study of public policy and relative
consumption in a multi-country setting, where people also to some extent compare their consumption with the
consumption of people in other countries. This means that the economy is characterized by transboundary positional
externalities, suggesting that the optimal tax and expenditure policies derived in the context of a non-cooperative Nash
equilibrium may differ substantially from those corresponding to a (second-best) cooperative equilibrium. Therefore,
relative consumption concerns may also be an argument for international policy coordination. We leave these and other
possible extensions for future research.
Appendix. The marginal income tax rates
To derive Eq. (14), note that Eq. (9) can be rewritten as
1 1
MRSz;x
ux ¼ k/u2ẑ þ gn1 w1 :

ðA1Þ

From Eq. (10), we have
u1x ¼ k u2x̂ þ gn1 

n1

n1 Ao
:
þ n2 AP
x

ðA2Þ

By substituting Eq. (A2) into Eq. (A1), we obtain
1
ku2x̂ 
MRSz;x


n1 Ao
2
1
1
þ
gn
w1  MRSz;x
:
¼
k/
u
̂
P
z
n1 þ n2 A x

ðA3Þ

1
= T V(w1l1)w1. Substituting into Eq. (A3) gives
From Eq. (4), we have w1 − MRSz,x

1
ku2x̂ 
MRSz;x

n1

 1 1 1
n1 Ao
2
1 0
P ¼ k/uẑ þ gn T w l w :
2
þ n Ax

Solving for T V(w1l1) and rearranging gives Eq. (14). The procedure used to derive Eq. (15) is analogous.

ðA4Þ
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To derive Eq. (16), note first from Eq. (1) that uxi = vxi + vΔi and ux̄i = − vΔi, so
i i
uiP
x ¼ a ux :

ðA5Þ

Substituting Eq. (A5) into Eq. (8) implies
Ao
2 2
1 1
2
2
P ¼ a ux  a ðA þ kÞux þ a ̂ kux̂ :
Ax

ðA6Þ

From Eq. (12), we have
ðA þ kÞu2x ¼ gn2 

n1

n2 Ao
P:
þ n2 A x

ðA7Þ

Substituting Eqs. (A2) and (A7) into Eq. (A6) gives
Ao
n1 Ao
n2 Ao
2
2
1
2
k u2x̂ þ gn1  1
gn2  1
P ¼ a
P a
P þ a ̂ k ux̂ :
2
Ax
n þ n Ax
n þ n2 A x
Collecting terms and rearranging gives
2
1
 1
 P
Ao
a
2 â  a
2
P ¼ g n þ n
P þ kux̂
P :
Ax
1 a
1 a

ðA8Þ

Substituting Eq. (A8) into Eq. (14), we have
1
2
1


 1
 P
MRSz;x
1
a
2 â  a
2
T 0 w1 l 1 ¼ s1 
þ
k
u
̂
g
n
þ
n
x
P
P
1 a
gw1 n1 þ n2
1 a

ðA9Þ
¼ s1 

1
MRSz;x
w1



P

a
þ
1P
a

k u2x̂
gðn1 þ n2 Þ

1
/w1 = 1 − T V(w1l1) and C ¼
Using that MRSz,x







T 0 w1 l 1 ¼ s1  1  T 0 w1 l 1

ku2x̂
gN

â  a
1P
a
2

1

:

 2

a ̂  a1 , we obtain

P

a
C
:
Pþ
1 a 1P
a

ðA10Þ

Solving for T V(w1l1) and collecting terms gives Eq. (16). Again, the procedure used to derive Eq. (17) is analogous.
Public good provision
Using the MRS definitions, we can rewrite Eq. (13) as
1
2
2
MRSG;x
u1x þ MRSG;x
ðA þ kÞu2x  kMRŜ G;x
u2x̂  pG g ¼ 0:

Substituting Eqs. (A2) and (A7) into Eq. (A11) gives
1
k u2x̂ þ gn1 
MRSG;x

n1

n1 Ao
n2 Ao
2
2
2
u2x̂  pG g ¼ 0 :
 kMRŜ G;x
P þ MRSG;x gn  1
2
þ n Ax
n þ n2 A P
x

Collecting terms implies Eq. (18).

ðA11Þ
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i
i
Eq. (19) is derived by substituting Eq. (A8) into Eq. (18). To derive Eq. (20), note first that MRSG,x
= CMRSG,x
vxi/uxi.
i i
i
Then, from Eq. (1) we have that vx/ux = 1 − α , so



i
i
¼ 1  ai CMRSG;x
;
MRSG;x

ðA12Þ

By substituting Eq. (A12) into Eq. (19), we obtain
X
i


1  P

a
i
:
1  ai CMRSG;x
¼ pG þ X
1C

ðA13Þ

The left hand side of Eq. (A13) can be rewritten by using a covariance expression
X
i

X

1  a CMRSG;x
i
i
;P
1  ai CMRSG;x
¼ ð1  P
aÞ
CMRSG;x
1 þ cov
1P
a CMRSG;x
i

:

ðA14Þ

Substituting Eq. (A14) into Eq. (A13) gives Eq. (20).
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