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Abstract

Most studies of the optimal provision of public goods or the excess burden
from taxation assume that individual utility is independent of other individ-
uals’ consumption. This paper investigates public good provision and excess
burden in a model that allows for interdependence in consumption in the
form of status (relative consumption) effects. In the presence of such effects,
consumption and labor taxes no longer are pure distortionary taxes but have
a corrective tax element that addresses an externality from consumption. As
a result, the marginal excess burden of consumption taxes is lower than in
the absence of status effects, and will be negative if the consumption tax rate
is below the "Pigouvian” rate. Correspondingly, when consumption or labor
tax rates are below the Pigouvian rate, the second-best level of public goods
provision is above the first-best level, contrary to findings from models with-
out status effects. For plausible functional forms and parameters relating to
status effects, the marginal excess burden from existing U.S. labor taxes is

substantially lower than in most prior studies, and is negative in some cases.



1 Introduction

Most analyses of optimal provision of public goods or of the excess burden
of taxation regard individual utility as depending directly on one’s own con-
sumption and leisure. However, utility can depend directly on the consump-
tion or income of others. Several studies have explored the significance of this
interdependence in consumption. The earliest work tended to be theoretical.
For example, almost 30 years ago Boskin and Sheshinski (1978) and Layard
(1980) explored theoretically how optimal redistributive taxation is affected
when individual utility depends on one’s relative income or consumption.
Recently, a number of studies have aimed to assess empirically the extent to
which individual utility depends on others’ consumption or income. In par-
ticular, several studies have sought to determine the strength of a particular
form of interdependence here termed the status effect — the utility-impact
of one’s consumption relative to others’ consumption.® Such studies can be
divided into two categories: studies based on survey-experimental methods,
and studies based on econometric analyses of panel data on individuals’ in-
comes and self reported happiness. Studies falling into the former category
include Alpizar et al. (2005), Carlsson et al. (2003), Johansson-Stenman et
al. (2002, 2006), Solnick and Hemenway (1998, 2005). Studies in the latter
category include Ferrer-i-Carbonell (2005), Luttmer (2005), McBride (2001),
and Neumark et al. (1998).

IThe concern for one’s economic status relative to that of others is sometimes termed
a “positional concern.” (See, for example, Alpizar et al. (2005), Brekke and Howarth
(2002), Hirsch (1976), Frank (1985, 1999), Solnick and Hemenway (2005).) The status
effects discussed in this paper derive from a particular positional concern: namely, the
concern for one’s own consumption relative to others’.



Prior theoretical and empirical studies have shed important light on the
implications of status effects for happiness (Easterlin 1995, Frank 1985, Frank
1999, Scitovsky 1976), economic growth (Abel 2005, Brekke and Howarth
2002, Carroll et al. 1997, Liu and Turnovsky 2005), asset pricing (Abel
1990, 1999, Campbell and Cochrane 1999, Dupor and Liu 2003), optimal
tax policy over the business cycle (Ljungqvist and Uhlig 2000), and optimal
redistributive taxation (Boskin and Sheshinski 1978).

Status effects also have important implications for the excess burden of
taxation and the optimal provision of public goods. Although other authors
have examined this point?, we know of no prior study that rigorously analyzes
how status effects influence the excess burden and the optimal first-best and
second-best levels of public goods provision. This is the focus of the present
paper. We develop a theoretical model to examine optimal public goods
provision and excess burden in the presence of status effects. In addition,
we incorporate recent estimates of status effects in the model to explore their
quantitative implications for excess burden.

Status effects imply that an individual’s increase in consumption imposes
a negative externality on other individuals by reducing others’ relative eco-
nomic position. Under these conditions, a consumption or labor tax functions
both as a device for raising revenue and as an instrument for correcting the
negative consumption externality. This paper’s analytical framework recog-
nizes these two aspects of consumption and labor taxes and demonstrates
rigorously the idea, suggested in prior literature, that status effects lower the

marginal excess burden from labor and consumption taxes. In addition, the

2Important references include Howarth (1996), Ng (1987), Ng and Wang (1993).



paper offers three other main results related to status effects.

First, the sign of the marginal excess burden from a consumption (labor)
tax depends on the magnitude of the tax relative to the marginal consump-
tion externality. If the consumption tax rate equals the “Pigouvian” rate
(marginal external cost), the marginal excess burden from the tax is zero.
The marginal excess burden is negative (positive) if the tax rate is below
(above) the Pigouvian rate.

Second, if the second-best optimum involves consumption tax rates above
(below) the corrective rate, the marginal excess burden of the tax is positive
(negative) and the second-best optimal level of public goods provision is
below (above) the first-best level.

Finally, empirical evidence suggests that status effects are large enough
to imply a marginal excess burden of consumption (labor) taxes significantly
lower than the value obtained in studies that assume no such effects. Indeed,
the marginal excess burden is negative in some plausible cases.

Our paper is related as follows to the prior literature on excess bur-
den and public goods provision. Applying a general framework similar to
that in Gronberg and Liu (2001), it extends the discussion of the the first-
best and second-best levels of optimal public goods provision (Atkinson and
Stern (1974), Bartolomé (2001), Batina and Thori (2005), Chang (2000), Di-
amond and Mirrlees (1971), Gaube (2000, 2005), Gronberg and Liu (2001),
King (1986), Stiglitz and Dasgupta (1971), Wildasin (1984), Wilson (1991a,
1991b)).

These papers demonstrate that in important cases the second-best level

of public good provision is below the first-best level, as suggested by Pigou



(1947). However, they show that Pigou’s idea was not fully general, as they
present exceptions to the classic second-best results, where the second-best
level of the public good is greater than the first-best level.

The exceptions center upon three arguments. First, public goods may
have desirable consequences for the income distribution (King 1986, Batina
1990, Gaube 2000). Second, complementarities between the public good and
a taxed private good may rise public spending beyond the first-best level
(Diamond and Mirrlees 1971, Atkinson and Stern 1974, King 1986, Batina
1990). Third, a rise in public goods provision lowers the excess burden, as a
larger portion of resources is transferred from the distorted private sector to
the undistorted (controlled) public sector (Wilson 1991b).3

All of these effects may lower the social marginal cost of a public good.
The lowering of the social cost, in turn, potentially gives rise to the case
where the second-best level of the public good is greater than the first-best
level. Sufficient conditions for such an exception to occur are discussed in
Chang (2000)* and Gaube (2000, 2005).

Our paper also contributes to the literature on optimal taxation in the
presence of externalities. Status effects imply that an individual’s consump-
tion generates negative externalities by lowering others’ relative consumption.
We derive optimal consumption taxes in the presence of this externality, in

first-best and second-best settings. In some respects our approach resem-

3A different counterexample to the classic second-best ordering is provided by Gron-
berg and Liu (2001), who present a case where indifference curves exhibit a kink at the
equilibrium, and consumers must be taxed to be induced to consume at this kink.

4Chang (2000) carefully develops relationships between the rule issue (which considers
the question whether the social marginal cost of a public good is higher or lower than its
production cost) and the level issue (which relates to the question whether the second-best
level of the public good is lower or greater than the first-best level).



bles the seminal work of Sandmo (1975), who derived the optimal first- and
second-best taxes when production or consumption of one of the goods in-
volves an externality. However, in contrast with Sandmo’s analysis our paper
considers not only optimal tax rates but also the marginal excess burden of a
consumption (or labor) tax, and treats the level of public goods provision as
endogenous rather than fixed.> We show that status effects unambiguously
reduce the excess burden relative to what would be the case if such effects
were absent. This confirms an idea suggested informally by Ng (2000, p.263).

Section 2 of the paper presents the model. Section 3 considers optimal tax
rates in the presence of status effects, first-best, and second-best allocations.
Section 4 discusses the impact of status effects on the excess burden. Section
5 establishes the relationship between the level of the consumption tax rate,
the sign of the marginal excess burden, and the relation of the first-best to the
second-best level of public goods provision. Section 6 incorporates empirical
information from other studies on the strength of status effects to suggest
the quantitative implications of such effects for public good provision and
excess burden. Section 7 offers conclusions. The appendix provides proofs

for all propositions.

2 The Economy

We consider an economy with N > 0 consumers (households), two private

commodities, and a pure public good. The private commodities, a consump-

®Also, we focus on a broad-based consumption (or labor) tax, whereas Sandmo focused
on the optimal system of differentiated commodity taxes.



tion good and leisure, are respectively denoted by ¢ and [. The public good
is denoted by G. A representative household® has preferences over consump-
tion (including relative consumption), leisure, and a pure public good. The
public good is strictly separable from private goods in the household’s utility
function U:

U=ulc, 1,7 7)+9(G; ¥). (1)

Subutility u(c, I, r; ) is a function of one’s own absolute consumption, ¢, of

leisure, [, and of relative consumption, r:

<
Il
QO

(2)

where ¢ denotes average consumption of the society. Status effects here are
concerns about relative consumption. In this formulation, a change in given
individual’s consumption affects his utility both directly and by affecting
relative consumption. The parameter v € [0,1) measures the strength of
the impact of relative consumption on individual utility. In particular, ~ is
chosen so as to represent the marginal degree of positionality, i.e., the frac-
tion of the marginal utility of consumption stemming from increased relative
consumption.” If v > 0 utility depends positively on relative consumption.
For example, if v = 0.2, 20% of marginal utility of consumption comes from
increased relative consumption, whereas 80% stems from increased absolute
consumption (holding fixed the level of relative consumption).

Various studies indicate that status effects are stronger for consumption

goods than for leisure. In particular, Carlsson et al. (2003), Solnick and

6The assumption of a representative household implies uniformity of after-tax incomes.
Consumption externalities (status effects) arise nevertheless, as discussed below.
7  The marginal degree of positionality is given by: y =

@u(.)/0r) (dr/dc)/[(Du(.)/dc) + (Du(.)/dr) (Dr/dc)].



Hemenway (1998), and Solnick and Hemenway (2005), find that leisure time
is the least “positional” (that is, has the lowest status effect) of all the goods
investigated. As pointed out by Carlsson et al. (2003, p.15), “the marginal
degree of positionality for leisure ... is not statistically larger than zero at
the 10% levels.” In accordance with the empirical evidence, we adopt the
simplifying assumption that households care about status with regard to the
8

consumption good, but not with regard to leisure.

The following assumptions are imposed on the subutility function u:*

. . . . . . 3 .
u(c, I, r; y) is twice continuously differentiable on R ;

(e, lyryy) >0, (=1, 2), and us(c, [, r; v) > 0;

e

1)
2)
3) ule, I, ry ) and u(c, I, 1; ) are strictly quasiconcave in (c, 1);
4) u(e, 1, 1; v) = u(c, I, 1; 0) is homothetic.

Utility increases in consumption and leisure, according to (A.2). If v > 0,
utility also rises in relative consumption. Notice that utility grows if in a
symmetric allocation (¢ = ¢) both own consumption and average consump-
tion increase by the same amount. That is, (u. + u37z)|c=c = w3 > 0. In
this situation utility rises by u;, as relative consumption does not change:
[re 4+ r&)|e=c = 0.

If » = 1, then v does not affect utility, according to assumption (A.4).

8A related concern regards the implicit assumption that all goods generate the same
status externality per dollar of spending. This is almost certainly not true. However,
the general result shown in this paper does not depend on this assumption. The result
says that the marginal excess burden is negative when the consumer price of ¢ is below
the “corrective” consumer price, in which case the first-best level of the public good is
smaller than the second-best level. The relation of first-best to the second-best level of
the public goods depends only on the sign of the marginal excess burden, not on the share
of consumption activities that yield external effects.

9Partial derivatives are denoted as follows: u; = du(c, I, 7; ) /0 ¢ (holding r fixed),
us =0u(.)/0l, us =0u(.)/dr, r. =9r(.)/0c, and u. = uy + usre.



This assumption restricts preferences to the class where utility is independent
of positional concerns, thereby of v, only in a symmetric allocation (¢ = ¢), in
which case the utility function becomes homothetic. The assumption does not
imply that any equilibrium allocation — not even a symmetric equilibrium
allocation — is independent of . Clearly, any decentralized equilibrium
allocation will depend on ~, even if the equilibrium allocation is symmetric,
because an individual household considers ¢ as given, and has an incentive to
consume more than ¢ as long as v > 0. In a decentralized equilibrium, r = 1
(by homogeneity of preferences), thus, demands for ¢ and [, and indirect
utility are proportional to income (while necessarily dependent on ). This
allows us to express the excess burden explicitly in terms of indirect utility.
Below, we discuss the significance of this assumption further.'®

The subutility function g(G; V) is twice continuously differentiable, in-
creasing, and concave, with g(G; 0) = 0. The parameter W determines the
strength of the household’s preference for the public good G. We also as-

sume:

(A.5) gu(G; ¥) >0, gow(G; V) > 0.
In Section 5’s Figure 1 and in Section 6 we parameterize ¥ as the G-elasticity
of utility g(.).

The consumption good as well as the public good are produced by private
firms that use labor as the only input. The aggregate production constraint
is characterized by a fixed-coefficients transformation function. Without loss

of generality, the units of all goods can be normalized such that the marginal

o—1 o—1 o

10An example satisfying assumptions (A.1) to (A.4) is: u = [aé¢s + (1 —a)l= |71,
where ¢ = ¢r?/(=7),

10



rates of transformation equal unity:
Nw-1)-C-G=0, (3)

where w is the total amount of time (labor and leisure) available to each

household, and C'is the total quantity of the consumption good produced.

3 Optimal Tax Rates in the Presence of
Status Effects

Here we consider optimal tax rates and first-best and second-best allocations.

3.1 The Planner’s Solution

We first use the model to study conditions for social welfare maximization,
assuming that social welfare can be evaluated by means of a Benthamite

social welfare function:

W(U’l’ e 7uN) = ul(c7 l7 17 7) +g1(G7 ‘I]) T +uN(C7 lu 17 7) +gN<G7 lI])

= Nu(c, I, 1;v) + N g(G; ¥), (4)

where superindex i € {1,..., N} denotes individual households and where
the last part of the expression makes use of the assumption of identical util-
ity functions. A social planner, taking fully into account the externality
on all households generated by individual consumption — thereby consid-
ering ¢ = ¢ (or r = 1) —, would choose {¢, [, G} such as to maximize

W(u --- ,u"). Since each household has the same preferences, and the

11



welfare function is utilitarian, the optimum will be described by equal treat-
ment: C = Zfil ¢; = Nec. Assumption (A.4) implies: Wi(u! -+ oY) =
Nu(c, I, 1; 0) + N g(G; ¥). Consumption, leisure, and public goods provi-

sion are derived from:
{¢, I, G}:argmlaé({W|N(w—l)—Nc—G:O}.

The planner’s outcome can be characterized by the following conditions:

%:1, (5)
N gG’(G; \Ij) _ 17 (6)
¢(w—G/N)+Il(w—G/N)=w—-G/N, (7)

where u; = u;(c(w — G/N), l(w — G/N), 1;0), i = 1,2. Equation (5) states
that the marginal rate of substitution of consumption for leisure equals the
marginal rate of transformation (unity). In (5), the social planner takes the
consumption externality into account. Equation (6) is the Samuelson rule for
optimal public goods supply, requiring the equality between the sum (over all
households) of the marginal rate of substitution of the public good for leisure
and the marginal rate of transformation (unity). Equation (7) restates the
resource constraint.

Notice that assumption (A.4) implies that ¢ and [ are independent of
~ in the planner’s outcome. The planner implements a symmetric alloca-
tion, because preferences are assumed to be homogeneous across households.
Therefore, by (A.4), the optimal allocation {c, [, G} is not affected by 7.
This facilitates the following analysis. The market outcome, however, is af-

fected by 7, as individual households assume ¢ to be fixed and not to be equal

12



to their individual consumptions, regardless of their respective consumption
choice. The distortion from the consumption externality increases in v and

so does the optimal tax, as will be shown below.

3.2 Optimal Taxes in a Market Economy

Next, we characterize market equilibria with taxes and transfers.!! The wage
rate (numeraire) is set equal to one.'? The consumer price of the private good
(in terms of hours of work) is ¢ = 1/(1 — 7), where 7 is the consumption tax
rate. A lump-sum tax (transfer) is denoted by t.

As the public good enters the individual utility functions in a weakly sep-
arable way, the optimization problem can be solved on two levels by embed-
ding a household problem within the government’s problem (see, for example,

Barten and Boehm 1982, p.400).

3.2.1 First-Best Solution

The government can achieve the first-best if it has a lump-sum tax as well
as the consumption tax as instruments. A household’s budget constraint is
w—t—qgc—1=0. Because the public good enters the utility function U in
a separable way, the Marshallian demands of ¢ and [ are independent of G.

The household’s problem consists of choosing respectively ¢ and [:

{c, 1} = argmalx{u(c, Lry7y) |lw—t—qec—1=0}.

HDenote exogenously given producer prices of ¢ and G by (p, pg). By our normalization,
(p, pc) = (1,1).

12The problem can be equivalently restated with a wage tax instead of a consumption
tax. Common practice in the literature, however, is to adopt the commodity taxation
model in which labor (leisure) is taken to be the numeraire. See, e.g., Atkinson and Stern
(1974), Gronberg and Liu (2001), Stiglitz and Dasgupta (1971).

13



The first-order condition for the market outcome is:

Ue Uy +U3Te
Uz Uz

=q. (8)

Let v denote the indirect utility function. The resulting Marshallian demand

and indirect utility functions are:

C:C((Lw_taé;ﬁ)/)a l:l(qaw_t7617)a /U:/U(wa_taé;ﬁ)/)a

where (w —t) is the net full income (after-tax value of the labor endowment)

of a household.3

Ex post solutions. Since preferences and endowments of all households are
equal, the equal treatment property holds ex post (in equilibrium), and ¢ = ¢.
Note that even though the market outcome will involve equality between ¢
and ¢, the household regards ¢ as its choice variable (and thus endogenous),
while considering ¢ as exogenous. Let a tilde denote ex post solutions: that is,
¢(q, w —t; 7) is the solution to ¢ — ¢(q, w — ¢, ¢; v) = 0, and Z(q, w—t;y) =
l(q, w —t, ¢(q, w —t;7); 7). Ex post (equilibrium) solutions can then be

written as:

6:6(Qaw_t77)7 lN:lN(Qaw_tv’Y)7 N:f)(qu_t"y)

Let P and M respectively signify the planner’s and the market outcome. The

corrective (Pigouvian) consumption tax rate, 7, is:

Uz Te

’M:’Y- (9)

p=_2€Cc
Uy + U3 T

13The demand functions explicitly depend on ¢, as 7. = 1/¢ enters the first order con-
dition (8).

14



Several remarks are in order.'* First, the corrective tax rate amounts to the
marginal social damage of an extra unit of consumption (by a household).

To see this, we express the corrective tax rate as:

f=—Z—Cacl __Zu_’ai _ U Ul
4 acj CcC=cC i N Cc=cC U, CcC=cC CcC=cC
=1 i=1 c c c
us e
- - )
Uy + U3 T

where 7, j are indexes referring to individual households. A marginal increase
in household j’s consumption implies an increase in ¢ by 1/N units. The
social damage from this increase is equal to the sum over all households of
the marginal willingnesses to pay (uz/u.) for avoiding this rise in ¢.

Second, the corrective tax rate corresponds to the marginal degree of
positionality, v (see footnote 7). The marginal social damage of a household’s
rise in consumption is given by wugrz. In equilibrium, ¢ = ¢, and —7r¢|c—z =
Tele=e = 1/c. Therefore, the numerator of the tax term, —usrz|.—z equals
the numerator of the term for the marginal degree of positionality, us r¢|.—c.
As the denominators of both terms are equal as well, 7 = 7.

Third, the corrective consumer price becomes: ¢ = 1/(1 — 7) = (u3 +
ugre)/(ur)|p. For v = 0 we have uz = 0 (i.e., relative consumption does
not affect individual utility), in which case 7 = 0, and ¢ = 1. The correc-

tive consumer price is independent of the household’s income. From (A.4),

w(é(q,w — ;7). (g, w — t7),1;7) = (w — ) u(éq, 1;7),1(g, 1;7), 1;7). Thus,

the marginal rate of substitution wug(.)/u(.) is independent of (w — t). It is

14 As pointed out by a referee, it is important to note that the assumption of a unique
value of v across households has significant implications for the Pigouvian tax rate. Sup-
pose there were several groups of households with differing degrees of positionality. Then
the first-best commodity tax rate would need to be conditioned on the y-characteristic of
a household. Such a consumption program is not likely to be feasible in practice.

15



important to note that the Pigouvian tax is also independent of the level of
tax revenue. That is, ¢ is not a function of ¢. This simplifies the calculation
of the optimal tax program.

In the first-best case (with a lump-sum tax available), the government
sets 7 = 7: that is, it sets the consumption tax equal to the corrective
consumption tax rate. The government’s problem is to choose optimal values

for t and G:
{t. G} = argmax{o(d, w—t: 7)+9(C: ) [N N (G—1) (4, wt; 7) = G}

The resulting Samuelson condition is

9c(G; V)
Uz

N =1, (10)

which, together with the government budget constraint, yields
Nt+N(G—-1)ég w—t7) =G, (11)

the first best level of public goods provision, G*, and the optimal lump-sum
tax (transfer), ¢*.15 It holds that N¢* + N (§ — 1) (¢, w — t*; ) = G*. In
the first best case, the government sets the consumption tax rate equal to 7,
and the level of public goods provision equal to G*.

Consider the special case where the revenues from corrective consumption
taxation exactly equal the necessary revenue to make up for the first-best level

of public goods provision. In this case t* = 0 and G* = Nw (1 — (), where

5First order condition (10), which can equivalently be written as

G, (10")

is derived in the appendix.
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¢ =[1-1(G—1)é(q,1;7)] is the share of income net of corrective taxation
to full income (w). More generally, if revenues from corrective consumption
taxation fall short of (exceed) the revenue needed for the first-best level of
public goods provision, then t* > 0 (t* < 0).

The conditions characterizing the market outcome in the first-best case
are the two first order conditions (8), (10), the government budget constraint

(11), and the household budget constraint:

Lemma 1 The market economy can be induced to attain the first-best marginal
rate of substitution of consumption for leisure, (5), by implementing the cor-
rective tax 7.

By implementing the corrective tax 7, and considering the government budget
constraint, Nt*+ N (¢ — 1) é(q, w —t*; v) = G*, the market economy can be
induced to attain the first-best optimal allocation {c, |, G}, as characterized

by conditions (5) to (7).

Lemma 1, whose proof is given in the appendix, shows that {7, t*}, as
defined for the government’s problem above, represents the first-best policy.

It is worth noting that Lemma 1 implies:
Uy < <
—lmvw=1&q2q.
Uy | = q9=4

To see this, consider first ¢ = ¢. In this case, (u1)/(u2)|nr = (u1)/(u2)|p =1,
where the first equality follows from Lemma 1 and the second equality is due
to first order condition (5). In words: The marginal rate of substitution of

consumption for labor equals the marginal rate of transformation. As g = ¢,

17



the rates in the market outcome equal those in the planner’s outcome. A rise
in ¢ lowers the consumption-leisure-ratio, and thereby raises (uq)/(u2)|as-

Thus, if ¢ > ¢, (u1)/(u2)|p > 1. Similarly, if ¢ < ¢, (u1)/(u2)|p < 1.
3.2.2 Second-Best Solution

In the second-best case, no lump-sum taxes (or transfers) are available. The
only revenue instrument available to the government is a consumption tax.

With a consumption tax in place, the household’s problem becomes:
{c, I} = argmalx{u(c, Lr;y) jw—qec—1=0}.

For a given tax rate 7, the conditions describing a second-best equilibrium

are:
w:q’ (13)

Uz
w—qc—1=0. (14)

The resulting Marshallian ex post demand and indirect utility functions are:

E=qw;v), l=Igw), 5=0(gw7).
As the utility function is separable, the demand functions are independent
of G.
The government’s problem in the second-best case consists of choosing
{7, G} or, equivalently, {q¢, G}:
lg, G} = argmax{v(q, w; 7) +9(G; O) [N (¢ — 1) &g, w; 7) = G}

The resulting second-best level of public goods provision is denoted G**. The

level of G** is determined by the following first-order condition:
N ga(G™, W) Ry(q, w;v) dg = —04(q,w; ) dg, (15)

18



where R,(q,w;7) = é(q,w;7y) + (¢ — 1)¢,(q, w;7y) is the change in revenue
due to a marginal increase in the consumption tax rate. To interpret con-
dition (15), note the following. A marginal increase of the tax rate raises
revenue (thus the level of public goods) by R,. Thus the marginal utility
of the increase in G financed by a marginal increase of the tax rate is given
by N ga(.) Ry(.). The right-hand side of (15) represents the loss in utility
when the consumption tax rate is marginally raised. The increase of g by
dq is equivalent (in terms of utility) to a decline in income by both the tax
revenue and the associated excess burden: dR+ dFE B. The excess burden, in
turn, will be lower than in models without status effects, for reasons given in
the following section. As the public good benefits all households, first-order
condition (15) requires the marginal benefit to society of an increase of the
public good stemming from a marginal rise of the tax rate to be equal to
every household’s loss in marginal utility due to the marginal rise of the tax

rate.'6

4 Excess Burden and Status Effects

In this section we show that status effects reduce the excess burden of a
consumption tax. Moreover, the marginal excess burden is negative (positive)

when ¢ < ¢ (when ¢ > §). Here we consider the excess burden associated

16Similar to Sandmo (1975), the second best tax rate on ¢ is equal to 7** = (1 —
1) (—egl) + plugre/(uy + ugre)], where = A/3, X is the marginal utility of income, and
[ is the marginal benefit to society of an increase of the public good. The first best and
second best levels of 7 coincide if and only if A = 8 = N gg(G;¥) & us = N gg(G; ),
which corresponds to (10) above. In this case = 1, and 7 = 7.
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with a given magnitude of the status effect (as measured by v) and a given
consumption tax rate, 7 (or corresponding ¢). Here we apply arbitrary values
for 7: Section 5 will examine optimal second-best levels for 7 and the public

good.

Definition 1 The excess burden, EB, of a tax is the difference between the

negative of the equivalent variation and the tax revenue collected.

Thus, the excess burden is the loss to the private sector over and above
the revenue collected by the tax.
The marginal excess burden (MEB) measures the change in the excess

burden per marginal unit of tax revenue.

Definition 2 The marginal excess burden is defined as

MEB(q, w; v)=d EB(q, w; 7)/d R(q, w; 7).

Throughout the rest of the paper, we employ the following additional

assumption:
(A.6) d R(q, w; v)/dgq > 0.
That is, the tax revenue is increasing in ¢, so we consider the increasing
part of the Laffer curve. By (A.6), the sign of the MEB equals the sign of
dEB/dq.'"

In the absence of status effects, the excess burden is implicitly defined
by: v(l,w — EB — R;0) = v(q,w;0), where R = (¢ — 1) &¢(¢q,w;0). With the

externality, the excess burden is the difference between the negative of the

17As R,(q) > 0, we can express q as a function of R: ¢ = q(R), with ¢'(R) = 1/R/(g) > 0
by the Inverse Function Rule. Thus, MEB = EBr = EB, ¢ (R) = EB,;/R/(q).
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equivalent variation and the net tax revenue collected, when the Pigouvian

tax is initially set to correct for the externality:

(g, w — EB = (R = R); 7) = (g, w; 7). (16)
Two remarks are in order. First, the excess burden is zero when the tax is
set to correct the externality: ¢ = ¢. Second, with ¢ = ¢, the government
receives “corrective” revenue R = (¢ — 1)é(§,w — EB — (R — R);~) > 0.
That is, the excess burden at ¢ > ¢, is the difference between the equivalent
variation and the tax revenue in excess of the corrective tax revenue: (R—R).

As shown in the appendix, the excess burden is explicitly given by:

EB(q, w; ) =0(q, w; 7) X

["(q,1;9) + (g, 1, 7) — &G, 1; ) — "(a. 1, 7)],  (17)

where superscript h denotes Hicksian (compensated) demands. Clearly, the
excess burden is nonnegative: EB(q, w; v) > 0, and EB(q, w; 7v) = 0. The
equality is seen immediately in (17). The inequality becomes obvious when

we consider Lemma 1, which implies [1 — wug /us] ; 0<q % q:

d/dq[e(g, L 7) +1"(q. 15 7)] = & + Iy = & — wi/uz

= (1—u/u) 20 q=q.

Therefore EB(q, w; 7) is nonnegative throughout. Intuitively, if 7 < 7, the
tax system is characterized by a Pigouvian tax plus a distortionary subsidy.
If, however, 7 > 7, the tax system is characterized by a Pigouvian tax plus
a distortionary tax. In both cases, the distortion leads to a positive excess

burden.
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Proposition 1 Holding the consumption tax rate constant and if ¢ > q, the

excess burden is lower, the stronger are status effects.

Status effects lower the excess burden associated with a given consump-
tion (labor) tax rate. In particular, the excess burden is lower in an economy
with status effects (7 > 0) than in an economy without status effects (y = 0).
The reason is that the tax corrects for the negative externality associated
with consumption, which worsens the relative position of other individuals.
The externality-correcting feature of the tax yields an improvement in al-
locative efficiency. Thus, the tax implies a lower excess burden than would

have resulted without status effects.

Proposition 2 The marginal excess burden is negative (positive) for tax

rates below (above) the corrective tax rate, that is, for ¢ < 4 (q > q).

(The proof is in the appendix.) The consumption externality introduces
the possibility of a negative excess burden. If ¢ < ¢, the tax system is
characterized by a Pigouvian tax plus a distortionary subsidy. A rise in the
consumption tax rate lowers the distortionary subsidy (thus, implying a neg-

ative marginal excess burden).'®

8If ¢ > @, the marginal excess burden is strictly positive. As shown in the proof,
differentiability assumption (A.1) plays an important role for demonstrating this result.
As a particular case, the marginal excess burden is positive (for ¢ > §) for the class of
CES utility functions, as was previously shown by Wilson (1991a). A counterexample is
given by Gronberg and Liu (2001). In their example, however, indifference curves exhibit
a kink, that is, u(.) is not twice continuously differentiable, as is required by (A.1).
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5 Preferences, Excess Burden
and Optimal Public Goods Provision

We now examine how preferences for the public good, along with the strength
of status effects, influence the second-best consumption tax rate, its excess
burden, and the relation of first-best to the second-best level of public goods
provision. We proceed in two steps. First, we show that in the second-
best setting, the sign of the marginal excess burden of the consumption tax
is positive (negative) when the second-best level of public goods provision
is below (above) the first-best level. Second, we indicate the effects of the
two exogenous preference parameters v and ¥ on the relation between the
first-best and the second-best consumption tax rates.

Step 1. We first consider, in the second-best setting, the relation of
first-best to the second-best level of public goods provision and the sign
of the marginal excess burden (irrespective of the values of the exogenous

parameters v and V).

Proposition 3 In the model with status effects, the second-best level of pro-
vision of a public good falls short of the first-best level if and only if the sign

of the marginal excess burden is positive.

The proof of Proposition 3 (see the appendix) shows the following first

order conditions of the government’s problems in the first-best and second-

best cases:
ey v(q, 1; )
WG N =G - ee s
9a(G™ W) = NI (ch((i 1) g(>(j, ) [L+ MEDB(q, w; 7)].



These expressions indicate that the second-best level of provision of public
goods exceeds the first-best level if the sign of the marginal excess burden
is negative.'? For an economy with (status) externalities, Proposition 2 in-
dicates that the second-best level of provision of public goods exceeds the
first-best level (G** > G*) if ¢ < ¢. Likewise, the second-best level of pro-
vision of public goods is lower than the first-best level if ¢ > ¢ (in case
MEB >0).

Step 2. Here, we consider the impact of the two exogenous parameters ~y
and ¥ on the relation between the first-best and the second-best consumption
tax rates. The relation between the first-best and the second-best consump-
tion tax rates determines the sign of the marginal excess burden (Proposition
2), which determines the relationship between the first-best and second-best
levels of public goods provision (Proposition 3).

The parameter v determines the first-best consumption tax rate, 7. Ac-

A

cording to (9), 7(0) = 0, and 7(7y) is rising in v and independent of W. That
is, every exogenously given value of y gives rise to a unique 7(v).%

The parameter ¥ (strength of preference for GG), determines the demand
for the public good. The second-best tax rate (tax revenue) needed to fi-
nance the public good increases in W. Let 7(¥) stand for the second-best
consumption tax rate. Then, 7(0) = 0, and 7(V) is rising in V.

The key issue is whether Pigouvian taxation generates enough revenue

to meet the demand for the public good or not. If, for a given value of ¥,

Pigouvian taxation generates revenue that exactly meets the demand for the

19For an economy without externalities, this result was previously shown by Gronberg
and Liu (2001).
20For the employed preferences in this paper, this is trivially true, as 7+ = .
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public good, the marginal excess burden is zero, and the second-best public
good level is equal to the first-best level. However, if, for a given value of W,
Pigouvian taxation generates revenue less than (in excess of) the demand for
the public good, the marginal excess burden is positive (negative), and the
second-best public good level falls short of (exceeds) the first-best level.

In other words, any exogenously given value of v implies a specific value
for 7(v). Given this value for v, there exists a unique value of ¥, such that
7(¥) = 7(y). For any lower ¥, 7(¥) < 7(v); likewise, for any higher ¥,
T(U) > 7(7).

The stronger the preference for the public good (the higher the W), the
higher is the second-best tax rate (revenue) needed to finance the public
good. The stronger the preference for status (the higher the 7), the higher is
the Pigouvian tax rate. Clearly, there exist parameter-pairs of v and ¥, such
that 7(V) = 7(y), or ¢ = q. For all such pairs, the marginal excess burden
equals zero. In Figure 1 below, all such parameter-pairs are represented by

the “W(7)|aprpp=o-curve” in (v, V) space.

Proposition 4 In (v, V) space, the V(v)|ypp=o-curve has a positive slope.
Moreover, V(0)|ppp=0 = 0. Along this curve, G* = G*™*. For all (v, ¥) pairs
above this curve, MEB > 0, and G* > G*™*. For all (v, ¥) pairs below this
curve, MEB < 0, and G* < G**.

[Figure 1 about here]
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Figure 1 illustrates the results of this section.?! It shows that along the
U (y)|mEB=0-curve, 7 = 7, or ¢ = ¢ (by Proposition 2), and G* = G** (by
Proposition 3), as the Pigouvian taxation generates revenue that exactly
meets the first-best (second-best) level of the public good. The W (v)|rpB=0-
curve has a positive slope, as a higher v implies a higher Pigouvian tax rate,
and therefore allows for a higher level of revenues (a stronger preference for
public goods, ¥). Thus, the larger the strength of status effects, the larger
is the range of tax rates for which the marginal excess burden is negative. In
the region above the W(v)|y gp=o-curve, ¢ > ¢, and the sign of the marginal
excess burden is positive. However, by Proposition 1, the excess burden is
smaller compared to an economy without status effects. In the region below
the W(7y)|apep=o-curve, ¢ < ¢, and the sign of the marginal excess burden is
negative.

If ¢ < @, according to Proposition 2, G** > G*, which is contrary to
Pigou’s conjecture that the second-best level of public good would be below
the first-best level. If ¢ > ¢, Pigou’s conjecture holds. Finally, if ¢ = ¢, the

marginal excess burden equals zero, and G** = G*.

Marginal Excess Burden and Marginal Cost of Public Funds

Thus far, we expressed our results by making use of the marginal excess
burden concept. The results can also be expressed in terms of the marginal
cost of public funds, as we show here.

The marginal cost of funds (MCF) is the private sector utility loss from

2 Figure 1 is based on a CES utility function: u = [a ¢~ 1/ 4 giloe=t/oje/(e=1) L GV
where ¢ = ¢ (0/6)7/(1_7). The parameters are assigned the following values: w =1, a =1,
B = 1.5, 0 = 2. Numerical experimentation shows that the ¥(v)|y gp=o-curve is not
sensitive with respect to changes in these parameter values.
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an incremental tax increase, when the revenue is not returned to the private
sector. Following Bartolomé (1999), we measure the welfare loss by the
compensating variation. We then establish the following relationship between
the marginal cost of funds (as measured by the compensating variation) and
the marginal excess burden (the derivation is given in the appendix):
0(q,1;v) (1+ MEB)
(g, 1;7) ¢

where ( = [1 — (¢ —1)¢&(q, 1;7)], 0 < ¢ < 1. Specifically, if v =0, ¢ = 1.

= MCF, (18)

Several remarks are in order. First, MCF is not generally equal to (1 +
MEB). Even if y =0, MCF # (1+ MEB).

Second, if ¢ = ¢, MEB = 0, and MCF = 1/(. As the marginal excess
burden is zero, G** = G*, according to Proposition 3. Equation (18) then
shows that public projects should be pursued up to the point where the
marginal benefit of a public project (MBP) equals 1/(.

Third, suppose ¢ > ¢. Then MCF > 1/¢, as 9(q,1;v)/0(q, 1;7) > 1,
and MEB > 0 (by Proposition 2). That is, MCF is increasing in ¢, and,
for a given MBP schedule??, fewer projects pass the marginal cost to benefit
test. Hence, G must be lower as compared to the case where ¢ = ¢. This
conclusion corresponds to Proposition 3 that shows that the second-best level
of provision of a public good falls short of the first-best level ift MEB > 0.
Similar reasoning holds for the case ¢ < ¢.

Fourth, the expression for the marginal (efficiency) cost of funds in (36)
corresponds to Slemrod and Yitzhaki (2001, p.192). This becomes obvious
when applying Roy’s identity. For v = 0, the numerator (at the right hand

2ZNotice that the marginal benefits are given by: M BP = N g(G; ¥) and are indepen-
dent of ¢ and ~.
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side) becomes ¢(q,w; ), which yields equation [7] in Slemrod and Yitzhaki
(2001). Furthermore, the MCF can be written as: MCF = [1 — |ez,] (¢ —
1)/q)~", where ez, represents the price elasticity of consumption demand. An
increase in 7y lowers the elasticity and, thereby, the marginal cost of funds:
MCF(vy) > MCF(v'), for v < +'. As the marginal benefit of public projects
is independent of 7 (see footnote 22), the second-best optimal level of public

goods rises in 7.

6 Empirical Evidence

In this Section, we provide some evidence about what location in the (v, ¥)
plane might represent that of a typical industrialized country. Based on the
empirical evidence regarding the magnitude of status effects, we suggest that
the marginal excess burden lies well below estimates based on the assumption
that households do not derive utility from relative consumption. The strength
of status effects from various studies suggests that the corrective Pigouvian
tax rate on consumption can be as high as 30% or 40%. Since many actual
tax rates®® are below 40 percent, this suggests that in some instances the

marginal excess burden of labor taxes may well be negative.

23That is, the consumption tax rates equivalent to existing labor taxes and consumption
taxes combined.
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6.1 Relative Income and Consumption

Many studies provide empirical evidence supporting the importance of rela-
tive consumption (or relative income) for deriving utility.?* A typical finding
is that an increase in neighbors’ earnings and a similarly sized decrease in
own income each lead to a reduction in happiness of about the same order
(Luttmer, 2005). Another aspect pointed out by various studies is that po-
sitional concerns (status effects) might be smaller at low income levels than
at high income levels. McBride (2001), for example, uses an econometric
approach to find significant evidence in support of the importance of relative
income, however, the impact of relative income on assessments of subjective
well-being is smaller for households with low income levels. While this evi-
dence is supported by Solnick and Hemenway (2005), Johansson-Stenman et
al. (2002) do not find evidence for stronger status effects at higher income

levels (see Table 1).

6.2 Empirical values for the status parameter

The studies employing survey-experimental methods generally confront an
individual with two states of the world, state A, and state R. These states
differ with respect to two dimensions: absolute income (consumption) of the
individual, and income (consumption) of the individual relative to average
income (consumption). In state A, an individual is better off in absolute

terms, compared to the other state. However, relative income (consumption)

ZImportant references include Alpizar et al. (2005), Carlsson et al. (2003), Ferrer-i-
Carbonell (2005), Johansson-Stenman et al. (2002), Johansson-Stenman et al. (2006),
Luttmer (2005), McBride (2001), Neumark et al. (1998), Solnick and Hemenway (1998,
2005).
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is smaller compared to state R. In state R, an individual is better off in
relative terms.

The subjects are asked to indicate which of the two states they prefer.
Solnick and Hemenway (2005) use the following hypothetical situation. In
state R, an individual would earn an annual income of $ 50,000 while a
typical member of society would earn an income of $ 25,000. In state A,
the individual would earn an annual income of $ 100,000 while a typical
member of society would earn an income of $ 200,000. Everything else would
be equal in both states. A similar question was posed for higher income
values (state R: $ 200,000 versus $ 100,000, and state A: $ 400,000 versus
$ 800,000). Regarding the low-income (high-income) question, 33% (48%) of
the respondents preferred state R over state A.

Given two states of the world that differ in absolute and relative income
(consumption), the implicit degree of positionality, 7, is defined to be that
value of ~ for which an individual is indifferent between state A and state
R: ua(.;y) = ugr(.;7). If a respondent prefers state R over state A, it must
be the case that ua(.;y) < ug(.;7), or equivalently, v > 7. Otherwise, if a
respondent prefers state A over state R, v < 7.

Given two states of the world that differ in absolute and relative income
(consumption), the value of 4 depends on the specification of the utility
function. For the estimations of v shown below, we use the status formula-
tion offered by Dupor and Liu (2003) and consider the following CES utility

function:®

u= [V gle=blee/le=l) L g(G:w), ¢= /0070 0 (19)

255 — [(c” _ ’yéf’)/(l _ ,y)]l/p7 and lim, ., é = /A=) g=v/(1=)
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where o denotes the constant elasticity of substitution between ¢ and [. As
the whole income is consumed, a respondent is equivalent between states A

and R if and only if:

[ (cz/(l’” 52’7/(1—7))(071)/0+m(071)/a]a/(071) +g(G; )

:[a (C;{/(lw) E;{v/(l—v))(a—l)/a +ﬁl(a—1)/a]a/(a—1) +g(G; \Ij)’ (20)

where subindexes respectively indicate states R and A, and ¢ is average
consumption. Notice that G and [ is the same (and fixed) in both states,

by design of the questions in the survey-experimental studies. Thus, (20) is

ca v/ (=) CR v/ (=)
Ca (—) = CR (-) . (2].)
CA CR

In the particular example just provided from Solnick and Hemenway (2005),

equivalent to:

our assumed utility function implies an implicit degree of positionality (in
both the low- and the high-income question) of ¥ = 1/3. Thus, regarding
the low-income (high-income) question, for 33% (48%) of the respondents,
v>75=1/3.

Most empirical studies employ several R-states that differ in the respec-
tive level of 4. We use this information to infer values for v. We apply
two methods: a parametric method (binary probit analysis), and a non-
parametric one (Spearman-Karber method). In what follows we briefly de-

scribe both methods and present the estimates in Table 1.

Probit analysis. We formulate a random parameter model (see Carlsson et

al., 2003) and introduce a stochastic term, ¢, reflecting preference uncertainty
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and choice errors.?% Specifically,
S (22)

where € ~ N(0,s?) has a Normal distribution, and E[y] = 6. Given two
specific states, A and R, the probability, P, of choosing (preferring) state A
equals Py < 7] = P[0 +¢ < 7] = Ple <4 —0]. Let F(.) be the cumulative
distribution function. Then, Ple <7 — 6] = F(Gy + (1 7), where Gy = —0/s
and §; = 1/s. Parameters 3y and [3; are estimated as maximum likelihood
estimators of the associated probit model (method A).?” The mean value of

the strength of the status effect is then given by: E[y] = —0(y/1-

Spearman-Karber method. The results obtained from the probit analysis
can be questioned for their dependence on a particular distributional as-
sumption; namely, the assumption that v follows a normal distribution. Our
second approach employs a non-parametric method in which the distribution
of tastes is determined by the data rather than assumed. In particular, we
use the non-parametric Spearman-Karber method, which in many cases has
been shown to be more powerful than probit analysis for estimating parame-
ters in psychometric functions (Miller and Ulrich, 2001). In Table 1, we also

provide Spearman-Karber estimates for E[y], and associated 95% confidence

26This approach is similar to the random utility approach.

2TAs seen in Table 1, for some estimates a similar method (method B) is employed.
A few empirical studies consider only states associated with a uniform implicit degree of
positionality. For these studies, only one parameter can be identified by the log likelihood
function. In these cases, we set (1 (the absolute of the inverse of the standard error of
¢) equal to the mean of all other studies’ estimates of (1, and determine (y as maximum
likelihood estimate (method B). Specifically, we set 31 = —1.68. To consider the sensitivity
of this assumption, we provide additional estimates when applying method B. We estimate
Bo again under the assumption that ; is equal to the mean of estimated values for 8; (of
-1.68) plus one standard deviation, which amounts to a value of -1.226. The estimated
values for v are lower under the assumption that 5; = —1.226, as compared to $; = —1.68.
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intervals.?®

Table 1 reports parametric and non-parametric estimates for v (following
the methods described above), based on data of several studies employing
survey-experimental methods. The estimates of the mean of v vary between
0.20 and 0.65. Standard deviations are calculated by the multiparameter
delta method. The 95 percent confidence intervals are reported in Table 1 in

brackets below the estimates of ~.

[Table 1 about here |

According to the estimates presented in Table 1, we consider v € [0.2,0.4],
a range for the status parameter that is consistent with the existing survey-

experimental evidence.

6.3 Status Effects, Corrective Tax Rate,
and the Excess Burden

In the following, we compare the marginal excess burden under the assump-
tion that v = 0, with that occurring in a situation where v > 0, for four
parameter sets, which are calibrated as follows.

The calibration is based on utility function (19). First, we fix the share

28 A detailed description of the approach is offered, e.g., in USEPA (1993). Briefly, mean
and variance are calculated as follows. Consider k states A and R such that the associated
implicit degrees of positionality are g, 71, ..., ¥, ---, k- Let p; be the proportion of group 4
individuals that consider v < 7;. Make sure that 4y and 4y, are such that po = 0 and py, = 1.
Then, E[y] = Y17 (pis1 — pi)(3i +7it1)/2. Let n; be the number of group i individuals.
Then, the variance is calculated as V[E[y]] = Zi':zl pi(1 —pi)Fix1 — ¥i—1)?/(4(n; — 1)).
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of labor supply to full-time labor endowment to 40 percent: (w—1)/w = 0.4.
We base our calculations on a full-time labor endowment of 5000 hours a
year. A household works for about 2000 hours a year, or about 40 hours per
week.?? Second, we develop four different calibrated data sets according to
the compensated elasticity of labor supply (e.1). Sets IA and IB employ a
more conservative estimate of the compensated elasticity of labor supply of
g.r, = 0.3. Sets ITA and IIB employ an estimate of ., = 0.7. These estimates
correspond well with the empirical values reported in Blundell (1992). Third,
we distinguish data sets according to the base value of 7. Sets A and ITA
employ v = 0, and sets IB and IIB employ v = 0.3. Normalizing a to unity,
we calibrate values for § and o for all four parameter sets at 7 = 0.2. Those
values are shown in Table A.1 in Appendix A.8.

For all four parameter sets — given the respective values for o, 3, 0 —
we consider five values for the status parameter (v = 0, 0.1, 0.2, 0.3, 0.4),
and four values for the tax rate (7 = 0.2, 0.3, 0.4, 0.5) each, and calculate
the marginal excess burden.?°

For v = 0, parameter sets A and IB (low compensated elasticity of labor
supply) imply a marginal excess burden of 7 to 27 cents (depending on the
marginal tax rate), which corresponds to estimates offered by Hansson and

Stuart (1985). These estimates can be viewed as a lower bound for empirical

29 Among others, this estimate is used by Auerbach and Kotlikoff (1987) for their analyses
of dynamic fiscal policy.

30For parameter set IA, e, = 0.3 and the labor share equals 0.4 (as calibrated) only
when v = 0 and 7 = 0.2. The compensated labor elasticity and the labor share attain
slightly different values when v > 0 or 7 > 0.2. This follows from the fact that the same
calibrated values of «, 3, o are applied for all calculations of the marginal excess burdens
(for all considered values of 7 and ), based on parameter set TA. Analogue reasoning
holds for the other parameter sets.
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estimates of the marginal excess burden. For v = 0, parameter sets ITA and
IIB (high compensated elasticity of labor supply) imply a marginal excess
burden of 17 cents to US$ 1.57, which is more in line with estimates given
by Browning (1976) that we view as an upper bound on empirical estimates
of the marginal excess burden.?!

Table 2 presents the marginal excess burdens (in US$) per additional dol-

lar of revenue raised, for four tax rates and several levels of .

[Table 2 about here.]

Table 2 shows that for all parameter sets, the marginal excess burden
decreases substantially in the status parameter . Moreover, it becomes
negative, when the actual tax rate falls short of the corrective tax rate.>?

In view of the uncertainties regarding the values for v and ez, it is not
possible to pinpoint the excess burden associated with any given tax rate 7.
However, in light of our assessment that ~ is likely to fall within the range
of .2 to .4, Table 2 suggests that status effects have a significant impact on
excess burden. In TA, when the consumption tax rate 7 is 0.4, the excess
burden is 0.14 when there are no status effects, but falls to 0.08 or 0 when

v is 0.2 or 0.4, respectively. Moreover, the possibility of a negative marginal

31Tn between are most other estimates of the marginal excess burden, including Ballard
et al. (1985), or Campbell (1975).

32The impact of status effects on the percentage change of the marginal excess burden
is not very sensitive to the compensated elasticity of labor supply. All percentage changes
derived from Table 2 for ., = 0.3 are quite similar to those for e.;, = 0.7.
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excess burden cannot be ruled out. In this case, “level reversal” occurs: that
is, according to Proposition 3, the second-best level of public goods provision

exceeds the first best level.

7 Conclusions

This paper addresses analytically and empirically the implications of status
effects for the excess burden of a consumption tax and for the optimal levels
of public goods provision.

The analytical framework indicates that the excess burden of a consump-
tion tax is reduced by the status externality, because the tax not only serves
a revenue-raising purpose but also an externality-correcting purpose. More-
over, for tax rates below the Pigouvian corrective tax rate, the marginal
excess burden becomes negative. A negative marginal excess burden im-
plies that the second-best level of optimal public goods provision exceeds the
first-best level.

In our empirical investigation we find that a plausible range for the status
parameter 7y (the marginal degree of positionality) is between 0.2 to 0.4.
When 7 is in this range and when utility functions have the CES form, even
moderate levels of the status parameter substantially reduce the marginal
excess burden. From these results, one cannot rule out the possibility that
the marginal excess burden is negative.

The model can be extended to account for other potential interdependen-

cies and related externalities, such as network externalities. Moreover, with
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minor changes in notation, the model can be applied to a wage tax instead
of a consumption tax.

These results raise some general philosophical issues. Even if status ef-
fects imply much lower (or negative) excess burdens than would be implied
by analyses that assume independent preferences, some might question the
normative standing of these results. That is, it could be argued that envy
and other concerns about relative position should not form a basis for de-
ciding on tax rates and public good levels. This ethical issue is beyond the
scope of this paper. However, we would point out that, to the extent that
one puts weight on the criterion of economic efficiency, one seems obliged to
take these excess burden results seriously.

We note the following limitations in this analysis. First, households are
homogeneous. It would be useful to extend the model to consider cases in-
volving heterogeneous households. In addition, while we have taken some
steps toward estimating the magnitude of status effects, considerable scope
remains for developing better estimates. Our analysis relied on studies in
which individuals merely indicated which of two states is preferred. A great
deal more information could be obtained — and estimates of the status pa-
rameter could be much improved — if households were asked for preferences
across a range of states in which relative and absolute consumption (or in-
come) were varied systematically.

A related issue regards differing marginal degrees of positionality across
consumption goods, in which case a uniform broad-based consumption tax
would not generate a first-best outcome. One question for future research

then is to identify the conditions for which the marginal excess burden is
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negative.

Notwithstanding these limitations, we hope this study clarifies the impact
of status effects on excess burden and public good provision, both theoreti-
cally and empirically, and can contribute to future discussions of tax reform

and public goods evaluation.

Appendix

A.1 Derivation of FOC (10). By homotheticity (ex post) of preferences, we

know that &(q, w—t; 7) = (w—1) &4, 1;7), (G, w—1; 7) = (w—=1) (¢, 1; 7),
5(d, w —;7) = (@ —1)#(d, 1; 7). Define ¢ = [1 — (¢ — 1)&(d, 1; 7)]. Then
the government budget constraint can be written as:

¢ (-9
— - w
N¢ ¢
Notice that tg = (0t/0G) = 1/(N ().
The government chooses G such as to maximize (indirect) utility:

tHG) =

()

V=10(qw—tG); 7) +9(G; V).

Notice that 09(¢, w—t(G); v)/0G = 0 (w—t(G))ov(q, 1; v)/0G = =tz (g, 1; 7).
Obviously, 0V/0 G = 0 implies (10’).

Bquivalently, V = u(é(d,w — #(G);7), [{d,w — H(G);7), 1;7) + 9(G; W). Differ-
entiation with respect to G yields 0V/0 G = —tq [ui(.) é(q, 1;v)+ua (G, 1; )]+
9c(G; ¥). Therefore, 0V/0 G = 0 implies:

{ |0, g=ay €04, 1;7) +1(4, 1; 7)} ]\}g =9a(G; V),

which, by Lemma 1 (which is stated after equation (12) in the main text),
amounts to

1

Uz [5(@ 1) +1(q, 1; 7)] NC 9c(G; V).
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The household budget constraint together with homotheticity of preferences

implies: ¢¢(q, 1;v)+1(¢, 1; v) = 1. Add [1 —q¢(q, 1; v) = U(g, 1; )], which
equals zero, to the expression in square brackets above:

1

uz[1 = (¢ —1)¢(q, 1; )] NC 9¢(G; 0).
Consider the definition of . Then,
Y
N gG(G7 ) 1 :

U2

which is the first order condition (10).

A.2 Proof of Lemma 1.
The first part of Lemma 1 follows directly from (5), (8), and (9).

Second part of Lemma 1. Conditions (5) — (7) characterize the planner’s
outcome. We have to show that (8) and (10) — (12) imply (5) — (7). Consider
q = ¢, and t = t*. Then, we have to prove that the government budget
constraint together with the household budget constraint (both at 7 = 7 and
t = t*) imply the resource constraint. That is®3,

w—t"=Gé&(q, w—159) +1(G w—t57)] A
"+ (-1, w—t5y) =G /N =
w—G*/N =c(l,w—G*/N;7) +1(1, w — G*/N; 7)] .

In the household budget constraint, substitute for the first t*: t* = G*/N —
(G—1)(w —t*)é(q, 1; 7). The household budget constraint becomes:

w—G* /N =&q w—t7)+1(Gw—157).
It remains to show that
&G, w =t 9) + UG, w =17 79) = c(1, w = G*/N; 7) + (1, w = G*/N; 7).
#Indeed c}l, w—G*/N;v)=c(l, w—G*/N; 0), and I(1, w — G*/N; ) =

I(1, w — G*/N; 0), as the planner takes into account that ¢ = ¢, prior to
calculating optimal demands.
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The government budget constraint implies: w — t* = (w — G*/N)/(. There-
fore, the household budget constraint becomes:

g, w—t57) +1(G w—t57) =w—G*/N = (w—t*), thus,
&g, ;) +1Ug, 1;7) =¢. (23)

Monotonicity assumption (A.2) implies that for all prices and incomes, the
budget constraint binds:

o1, ¢ v) +IU(1, G v)=C¢. (24)

Equations (23) and (24) together:

&G, L) +1q L y) =c(L, ¢y +1UL ), or
&G, w—t5 ) +1G w—t5 ) =c(l, C(w—1t); ) + UL, ¢ (w—t); 7).

As ((w—1t*) = (w—G*/N):

e(q, w—=15y) FUGw—=ty) =c(l,w—=G/N;v)+I(1, w—G*/N; 7).
Q.E.D.

A.3 Derivation of the Excess Burden and Expenditure Function.
We can (implicitly) define the excess burden by: o(¢, w — EB — R"; ) =
0(q, w; 7v), where R is consumption tax revenue, R™ (net revenue) denotes
the consumption tax revenue collected in excess of “corrective tax revenue”,
R. Formally, R* = R— R = (¢ —1) &g, w; 7) — R, where we define R as the
solution to R — (§ — 1) &(§, w — R — EB; ) = 0.3* Denote the expenditure
function by e(.). Then: e(q, 0(¢§, w — EB — R"; v);7) = w — EB — R"
(important properties of the expenditure function are given below). Taking
(16) into consideration,

EB(q, w; v) =w —e(q, 9(q, w; 7); v) — R"(q, w; 7). (25)

341t is important to note that the corrective tax revenue, R is not indepen-
dent of ¢. A rise in ¢ lowers ¢(.) and thereby the tax revenue collected by
the Pigouvian tax.
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Next, we rewrite (25), useing the fact that (¢, w;vy) = 0(¢,w — EB — (R —

R); y):

EB = e(q,9(q,w;7);7) — e(4,9(§,w — EB — R 7);7) — (R— R) .
Surely, e(q, 9(q, w;7); ) = 9(q, w; V)e(q, 1;7) = 0(q, w; 7)[q & (g, 1;7)+"(q, 1; 7)),
and e(g, 9(q,w;7);7) = (g, w; N[G&(q, 1;7) + 1*(4, 1;7)]. Also,

R—R=(q—1)éqw;v)—(§—1)é(¢,w— EB — (R~ R);7)

~

= (¢ — 1) (q,0(q.w;7);7) — (¢ — 1)"(q, 9(¢,w — EB — (R — R);7);7)

= 0(q,w;7) [(g — 1)&"(q, 1;7) — (¢ — 1)&"(4, 1;7)] .

where the last equality uses homogeneity and the relationship o(q,w;vy) =
0(¢,w — EB — (R — R), 7). Putting the expressions for e(q, o(q,w;7);7),
e(q,v(q,w;);7), and (R — R) together, yields equation (17).

Lemma 2 (Expenditure Function) The expenditure function e(q,u;~y) is:
(i)  strictly increasing in u and q,
(ii) concave in q,

(#i) strictly increasing in 7.

Properties (i) and (ii) of the expenditure function are standard properties
and they can be derived following the usual approaches in microeconomics

textbooks.

Property (iii). Indirect utility decreases in ¢: 9,(¢q,w;7y) < 0. Consider
~v" > ~. As 7 indexes the strength of a negative consumption externality:
0(q,w;v") < 0(q,w;7). As ©(.) is continuous, we can find ¢~ < g < ¢* such

that: 9(q,w;v") < 0(¢ ,w;7) = 0(¢T,w;7y) < 0(q,w;7y). We also observe
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that e(¢—,0(¢,w;7);7) = elg™, 0(¢",w;7);7) = w. Let 0 = 0(¢",w; ) =
0(q*,w;v). Then: e(q,v;7") > e(q,7;7) = e(qt,v;7) > e(q, ;7). Thus,
e(q,v;7") > e(q, ;7). QE.D.

A.4 Proof of Proposition 1. Define A = ["(q,1;7) + (¢, 1; v) —
(4, 1; ) — 1"(¢, 1; v)]. Then, by (17), the excess burden is:

EB(q, w;v) = 9(q, w; v) A, and
dEB(q, w; )

i = 0y(q, w; v) EB(q, w; 7)/0(q, w; 7) +0(q, w; 7) A, .

As status effects represent a negative externality, 0,(¢, w; v) < 0. More-
over, both the excess burden and indirect utility are nonnegative. The
first term on the right hand side is therefore negative. It remains to show
that A,|;~4 is negative as well. Observe that Efy‘ > (, as every consumer
needs to rise consumption to keep utility constant at unity. Moreover,

w(@(q,1;7),1"(q,1;7),1;7) = 1, thus, uy/up & + 1" = 0. Lemma 1 implies:

Ul/U2<1<:>q<q.

dA ~h Th ~h, Uy ~h
e &g, 15y) +15(q, 1;7) = &5(q, 1) — w e3¢, 157)

- u o
=c(q. ;) <1——1) Z0&q3q.
Ug
Q.E.D.

A.5 Proof of Proposition 2. The sign of the marginal excess burden is
equal to the sign of d EB/dq (see footnote 17). Without loss of generality,
we assume: v(.) > 0. We distinguish two main cases: ¢ < ¢ (Case 1), and
q > ¢ (Case 2). We proceed as follows.

Step 1. Show MEB <0 if ¢ < ¢ (Case 1).

Step 2. Develop a general condition for M EB > 0 when ¢ > ¢ (Case 2).
Step 3. Show M EB > 0 when q > q.

Step 1. Show MEB <0 when q < q.

dEB(q, w;vy) . ~ ~
TELL D) g, w5 9) BBl w5 )/ola, w5 7) + (g, w1 7) Ay,
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where A is defined as in the proof of Proposition 1. Indirect utility is non-
increasing in ¢: 9, < 0. That is, the first expression on the right hand side

above is nonpositive. As v(.) > 0, we need to show that A, < 0 when ¢ < g.

First, we note that u(.) is twice continuously differentiable and strictly
concave. As shown by Dierker (1982, p. 573), it follows that compensated
consumption is strictly decreasing in ¢: 62 < 0. Next, Lemma 1 implies:
uy /us E 1&g E G. Therefore, A is decreasing in ¢ when ¢ < ¢, and it does
not change in ¢q if ¢ = ¢:

ANg=g, ;7)) +10q, ) = &g, 1;y) —ur/uz &) (q, 157)
- u ~
=g, 1;7) (1——1> Z0&q=q.
Ug
Thus, if ¢ < §, MEB < 0. If g= ¢, MEB = 0, as EB|,_; = 0.

Step 2. Develop a general condition for MEB > 0, when q > q.
For ¢ > ¢, we want to demonstrate that:

<

BB, = () M) +00) 8400) = 00) | B8 +8,(0)| > 0.

We introduce the unit expenditure function: b(q) = e(q, 1;7) = q(q, 1; v)+
"(q, 1; 7). As e(q,v(q,w;7);7) = w, we know that v(q,w;v)e(q,1;7) = w
(by homogeneity), thus, v(q,w;7v)b(q) = w. Therefore, v,(q,1;7)b(q) +
v(gq,1;7v)V(q) = 0. From these considerations, it follows that we need to
show:

b'(q) b(q) )
A(q) +Ay(q) >0 —= Ay (q) —b(q) —
b(q)() a(9) , Dald) =¥l =
Step 3. Show MEB > 0 when q > q.
(i) As b(q) is strictly concave, it follows that b(q)/q > V/(q). Thus, a sufficient
condition for (26) to hold is:

> 0. (26)

dA(q) _ Alg)
> i 27
7 = ¢ (27)
Notice that A(g) =0, and A,(¢g) > 0 for all ¢ > ¢. At ¢:
A A(q) — A(q A A
dd(Q) _A9 -4 _ Al Al . (25)
q q—4q qa—4q q



Thus, the sufficient condition (27) holds and the marginal excess burden is
strictly positive when the tax rate is raised from ¢ to any ¢ > ¢, as claimed
in Proposition 2.

(ii) If the tax rate is raised from some ¢ > ¢, then the marginal excess burden
is positive, if and only if

~h(As R A
a &(q) +1"(9)
TEhg > 1 T € 14+ ———==, 29
h q q— 1 Agq (q _ 1)Ch(q) ( )
¢ A
where a1 , = q(q) q — @) q

&g "M T A

represent price elasticities. To see this, we observe that A(g) > 0 and
b(q) > 0, and notice that necessary and sufficient condition (26) amounts
to: Ay(q)/A(q) > '(q)/b(q). Considering that b(q) = A(q) + (¢ — 1) (q) +
& (q) +1"(q), V'(q) = Aylq) + (¢ — 1)&(g) + & (g), and employing the defini-
tions for the elasticities from above yields inequality (29).

Remark.  Elasticity ea, > 0, as Ay(g) > 0 for all ¢ > ¢. In particular,
limg—>q ea,q = limg—>4 (g 8q(q)]/A(g) = limg—»q [ Aq,4(q)]/Ag(q) = +00. In
the derivation, we employ I'Hopital’s rule, as ¢ A(¢) = A,(¢) = 0. The ex-
pression in square brackets on the right hand side of the inequality is strictly
positive (and exceeds unity). The left hand side of inequality (29) is always
strictly positive, whereas the right hand side goes to minus infinity as ¢ ap-
proaches ¢ (from the right). Thus, inequality (29) necessarily holds not only
for ¢ = ¢ (see (i) above) but also for ¢ “close” to ¢.% Q.E.D.

A.6 Proof of Proposition 3. According to (10’), the first best level of
public goods provision is given by

(G ) = N0, (30)

35“Close” refers to inequality (29) and does not mean small tax rates.
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where ( is defined as in the derivation of FOC (10) above.

~ From (16) we know that (g, w; v) = (¢, w—EB— R+ R; 7). Moreover,
R=(4-1)lq, w—EB— R+ 1) = (4 - 1){w— EB - R)&(d, 1; 7) + (4
1) Ré(q, 1; ) (by homotheticity). Using (, R = (1 — ()/{ (w — EB — R),
thus, (w— EB— R)+ R = (w— EB — R)/¢. It follows o(q, w; 7) = (4, w —
EB — R; v)/( (using homotheticity again). The government’s problem, in
the second-best case, therefore becomes:

{4, G} = argmax{o(q, w — EB = R; 7)/( +9(G; V) [N R = G}.
q,

Notice that R, > 0 by assumption (A.6), and M EB = EB,/R, (see footnote
17). Thus, the government’s problem gives rise to the following first order
condition:

g0(G5 ) = M 14 MEB(g, i) 31

From (30) and (31) follows that G** E G* < MEB(q, w; 7) § 0. Q.ED.

A.7 Proof of Proposition 4. The first order condition (10’) determines the
optimal level of public goods provision. Notice that the government budget
constraint implies: (w —t*)( = w — G*/N. Thus, (10’) can be written as:

N ge(G: W) = 0(g Ly) _ (w=t)o(g 1 y) _ 0(g, w -1t 7)

¢ B (w—1")¢  w—-G*/N
_(L,w=G*/N;0)  (w-G*/N)o(1,1;0)
B w—G*/N B w—G*/N =1, 1;0).

Observe that the right hand side of the first order condition is independent
of both v and V. Implicit differentiation of the first order condition with
respect to U and vy yields:

¥ 966G V) N Ry + (3= 1) (5 )
dy B gew(G; W)

>0. (32

Observe that gga(G; V) < 0, gow(G; ¥) > 0 (from (A.5)), R, > 0 (by
(A.6)), ¢, > 0, and the corrective tax rate increases in 7, (¢, > 0). Thus,
(dW)/(d~)|mes=0 > 0. Le., (32) implicitly defines a relationship: ¥ = W(~).
Finally, ¥(0) = 0. Since M EB = 0 along the locus ¥ = ¥(v), we know that
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G'=G"* Aty=0,G*=G"=(G§—1)é(q,w; 0) = (1 — 1)é(1,w; 0) = 0,
which is obviously fulfilled for ¥ = 0 only. Q.E.D.

A.8 Benchmark Data.
[Table A.1 here]

A.9 MCF and MEB. We can write (16) as
0(q+dg,w;y) = 0(¢,w+ R(q) +d R = R(g) —d R— EB(q) —d EB;7) . (33)

Expanding the left hand side by a Taylor expansion around (¢, w;y), and the
right hand side by a Taylor expansion around (g, w + R— R— EB; 7v), and

approximating to first-order terms, yield:
T4(¢,w;7)dq = —0u(G,w + R(q) — R(q) = EB(g);7) (dR+dEB —dR).

As R = (§ — 1)é&(§,1;9)[w — EB — (R — R)], it follows: R = (w — EB —
R)(1—¢)/C. Therefore, (dEB+dR—dR) = (dEB + dR) /C. Recognizing
further that 0,(¢,w + R(q) — R(q) — EB(q);7) = v(4,1;7),

that ({R+dEB)/dR = (1 + MEB) we know:

and observing

0(q,1;7) (1 + MEB) /¢ = —0,(q,w;v) /(d R/d q) (34)

If we measure the welfare loss (MCF) by the compensating variation, dw,

we note: 0(q,w;vy) = 9(q + dq,w + dw;~y). Expanding the right hand side
around (¢,w;~y) and approximating to first-order terms:

0(q,w;y) = 0(q, w;y) + 0g(q, wiy)d q + Uu(q, wiy)dw. (35)

From the government budget constraint it follows that [1 + 9 R/ G|dG =
[0 R/0q]dq. The separability assumption implies: 0 R/0 G = 0. Therefore,
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dq=dG/[0 R/0q]. Using this equation in (35) and considering v,,(q, w; ) =
0(q, 1;) (by homogeneity) yields:

dw Uy(q,w;y) /OR
MCF=°"% - _ 4 .
“F=uc o(q, 1;v) / Oq (36)

The MCF is equivalent to the ratio of additional tax revenue that would
have been raised if there were no behavioral responses to the actual revenues
collected. The difference between numerator and denominator is caused by
the substitution effect.

Taking (34) and (36) together gives the relationship between the marginal
excess burden and the marginal cost of funds:

#(¢,1:v) (1+ MEB)
o(q, 1;7) ¢

= MCF.
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TABLE 1

EMPIRICAL ESTIMATES OF STATUS EFFECTS

STUDY REMARKS #  METHOD PROBIT SPEARMAN-
ANALYSIS KARBER
Y g
Alpizar et al. 7 R-states with differing 283 A 0.43 0.49
(2005) implicit degrees of posi- (0.37 - 0.48) (0.47 - 0.52)
tionality (7;)
Carlsson et al. 3 data sets with different 329 A 0.65 0.53
(2003) ¥ (0.54 - 0.76)  (0.50 — 0.57)
Johansson- 7 different 7;; low income 356 A 0.36 0.39
Stenman and high income versions (0.33-0.39) (0.37 —0.41)
et al. (2002) of the questionnaire in
addition
“Low income” sample, 90 A 0.37 0.37
same 7¥; as above but (0.33 -0.42)  (0.34 — 0.42)
lower individual income
levels
“High income” sample, 90 A 0.22 0.31
same 7; as above but (0.15-0.28)  (0.27 - 0.35)
higher individual income
levels
Solnick and 1 R state; probit sensi- 238 B 0.28 0.23
Hemenway tivity (see footnote 27): (0.18 -0.37)  (0.21 - 0.25)
(1998) E[y] = 0.26 (0.12 - 0.39)
Solnick and 1 implicit degree of po- 226 B 0.20 0.21
Hemenway sitionality; probit sensi- (0.10 - 0.30) (0.18 - 0.23)
(2005) tivity (see footnote 27):

E[4] = 0.15 (0.02 - 0.29)

NOTES. - # refers to the number of respondents. Numbers in brackets below the estimates

of E[y] indicate the 95% confidence intervals. ¥ is the implicit degree of positionality (v for
which, according to (20), the data yield the same utility for both states A and R).
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TABLE 2
MARGINAL EXCESS BURDEN AND STATUS EFFECTS

PARAMETER SET TA PARAMETER SET IB

v v
00 01 02 03 04 00 01 02 03 04

0.2 0.07 0.03 0.00 -0.04 -0.08 0.09 0.05 0.00 -0.05 -0.11
T 03 0.10 0.07 0.04 0.00 -0.04 0.15 0.10 0.05 0.00 -0.06
0.4 0.14 0.11 0.08 0.04 0.00 0.21 0.16 0.11 0.06 0.00
0.5 0.18 0.15 0.12 0.09 0.05 0.27 023 0.18 0.13 0.07

PARAMETER SET ITA PARAMETER SET IIB

0.2 0.17 0.09 0.00 -0.09 -0.18 0.28 0.14 0.00 -0.14 -0.27
T 03 0.30 0.20 0.10 0.00 -0.10 0.51 034 0.17 0.00 -0.16
0.4 046 035 0.24 0.12 0.00 0.88 0.66 0.43 0.22 0.00
0.5 0.70 0.56 0.43 0.29 0.15 1.57 1.23 091 0.59 0.28

NOTE.- The marginal excess burden equals zero when the tax rate corresponds to the
corrective tax rate. This is this case where 7 = ~ for the employed utility function. The

parameters underlying the simulations are shown in Table A.1 in the appendix.

TABLE A.1
CALIBRATED PARAMETER VALUES

Ee, Y B o SET
0.3 0.0 2.813 0.500 IA

0.3 0.3 3.107 0.629 IB

0.7 0.0 1.371 1.167 ITA
0.7 0.3 1.754  1.467 1B
NoOTE. a=1,7=0.2, (w—1)/w=0.4.




* (kK
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Figure 1: Preferences, MEB, and G*, G**
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