Department of Economics
Athens University of Economics and Business

WORKING PAPER no. 20-2021

Optimal taxation with positional considerations

Ourania Karakosta and Eleftherios Zacharias

September 2021

Πατησίων 76, 104 34 Αθήνα. Tηλ.: 210 8203303-5. E-mail: econ@aueb.gr / www.aueb.gr
76, Patission Street, Athens 104 34 Greece. Tel.: (+30) 210 8203303-5

Optimal taxation with positional considerations

Ourania Karakostay

Eleftherios Zachariasz

Abstract
This paper analyzes the optimal commodity tax policy, in a generalized vertical di¤erentiation
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Introduction

Consumers’utility often depends not only on the characteristics of the product they buy but also
on the knowledge that they own a better product than others. Higher quality products such as
designer clothing and handbags, latest versions of smartphones and tablets, drones, luxury cars,
etc are few of the many products that consumers buy not only for their quality but also for status
reasons. On the other hand, the purchase of a product may a¤ect negatively those who have not
made a similar purchase.
We analyze the optimal taxation of a monopoly that produces a positional good. It is well known
that in the absence of positional considerations the government should subsidize the product to
correct for the monopoly pricing. This would induce more consumers to buy it. However, when
positional considerations are present, the increase in the number of consumers who a¤ord to buy the
product at the subsidized price creates additional e¤ects in consumers’utility. How these concerns
a¤ect government’s choice for the optimal tax or subsidy and welfare? Does a price change of a
luxury product due to the tax increase the price of less positional products?
We model positional considerations as network externalities. Each consumer’s utility is a¤ected
positively by the number of people who have bought a lower quality model of the good or have
made no purchase at all (status e¤ect). In a similar way, each consumer’s utility is negatively
a¤ected by the number of consumers who have bought a higher quality model (envy e¤ect). In this
paper, we introduce commodity taxation in a monopoly framework in which the market is vertically
di¤erentiated and consumers have positional considerations. We derive the optimal commodity tax
formula and examine the e¤ect of commodity taxation on prices and welfare when a monopoly
produces either one or two variants of such good.
The standard result that the government should subsidize the product to correct for the
monopoly pricing, can be reversed in our setting. When positional considerations are present,
the increase in utility of those who initially could not a¤ord to buy the good but now buy it at the
lower (subsidized) price is not the only e¤ect. As more consumers a¤ord to buy the product, the
status e¤ect reduces the utility of those who initially purchase it. Finally, as more people buy the
product, the envy e¤ect makes those who still do not buy the product worse o¤. The sign and the
level of the optimal tax depend on how strong these e¤ects are. When these are strong enough, the
government taxes the good.
When the monopoly is multi-product and the status and envy e¤ects are of the same magnitude,
the government switches from a subsidy to a tax as the positional e¤ects become stronger. We show
that the optimal tax policy is to tax less the high quality variant.
We also examine the pass-through of taxation, that is, the extent at which taxes are passed
through to consumer prices. This is a classic public policy concern and has not been explored in
frameworks with positional e¤ects. We …nd that the pass through of a single-product monopoly is
not a¤ected by the status and envy e¤ects. However, positional considerations a¤ect the level of
the tax pass-through for a multiproduct monopoly.
Moreover, because of the presence of positional considerations, there is cross-tax pass-through.
A tax levied in one variant of the product is passed through to the price of the other variant. A tax
levied on the high quality variant reduces the mass of consumers who can a¤ord to buy this variant.
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This leads to an increase in utility of the consumers who buy the low quality variant as fewer people
own a better quality variant than them. As a result, they are willing to pay a higher price. These
e¤ects have important tax policy implications, because a tax on the high quality variant, which is
expected to a¤ect rich consumers only, increases the price of the low quality variant which is chosen
by the poorer consumers.
On the other hand, in the presence of status and envy e¤ects, a tax on the low quality
variant decreases the price of the high quality variant. This happens because a tax increase in the
low quality variant raises the mass of consumers who buy the high quality variant and therefore,
reduces their status. The lower status e¤ect reduces the price of the high quality variant.
Veblen (1899) was the …rst who pointed out the importance of social factors on consumption.
He used the term conspicuous consumption to describe consumption that is used to signal high
income or wealth.1 Such conspicuous consumption a¤ects consumption and …nancial decisions and
may create negative positional externalities (Frank (1985) and Hopkins and Kornienko (2004)).
The idea that consumers value owning a good that is better than that of other consumers has
…nd support in empirical research. Solnick and Hemenway (2005) provide evidence that individuals
care about relative position, for both public and private goods and bads. Carlsson, et al. (2007)
…nd that income and cars are highly positional, on average, in contrast to leisure and car safety
in Sweden. More recently, Bursztyn et al. (2018), in a …eld experiment show that demand for the
platinum credit card (which signals high income) exceeds demand for a nondescript credit card
with identical bene…ts, suggesting demand for the status aspect of the card. Banuri and Nguyen
(2020) in a lab experiment …nd that consumption increases when it is observable and signals status.
Status refers to the satisfaction of possessing a good. On the other hand, envy refers to the
decrease in utility of not having a good. Both e¤ects are present in our model. Concerning
the idea that conspicuous consumption generates envy, Winkelmann (2012) …nds that living in a
municipality with a higher number of Ferrari and Porsche cars has a negative impact on own income
satisfaction. Also, Bellet (2019) shows that new constructions of houses at the top of the house size
distribution in a suburb, lower the satisfaction that neighbours derive from their own house size.
Such social factors are particularly present in vertically di¤erentiated markets. However, in
studies that examine the e¤ects of taxation in such markets, they are completely ignored.2 Cremer
and Thisse (1994) introduce commodity taxation into a duopoly model of vertical product di¤erentiation. They show that a uniform ad valorem tax lowers the qualities and the consumer prices of
both variants. Arakawa (2017) analyzes the e¤ects of commodity taxation with tax brackets under
a vertically di¤erentiated multiproduct monopoly. Constantatos and Sartzetakis (1999) examine
the impact of commodity taxation on market structure in vertically di¤erentiated product markets.
They show that an ad valorem tax may induce the entry of a large number of …rms in what was
previously a natural monopoly. In these models consumers care only about the characteristics of
the product they buy. In contrast to this literature, we assume that consumers derive utility both
from the characteristics of the product and from the status the product o¤ers.
1
2

See also Duesenberry (1949), and Bagwell and Bernheim (1996).
Commodity tax policy implications in models with status considerations have been explored in signalling models

(Ireland (1994), Truyts (2012)).
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The implications of positional considerations on monopolist’s behaviour have received some
attention in the literature. Lambertini and Orsini (2002) compare a single-product monopoly
equilibrium and the …rst best optimum when consumers’utility depends, not only on the intrinsic
characteristics of the product, but also on the social status the purchase of it confers to them.
They …nd that the monopolist’s quantity decreases with the level of the positional e¤ect only when
the taste parameter is high enough while the …rst best optimum quantity always increases as the
positional concern becomes stronger.
Deltas and Zacharias (2018) explore the implications of positional considerations for product
pricing, …rm pro…t and the number of products a monopolist o¤ers to consumers. These e¤ects
can induce the monopoly to o¤er products of di¤erent quality. In particular the high quality
product becomes more exclusive as the status e¤ect strengthens. Friedrichsen (2018) analyzes
quality provision, prices and optimal product lines both in the monopoly and perfect competition
settings, when consumers di¤er not only in their valuation of a product’s quality but also in their
desire for the social image attached to it. Unlike these contributions, the focus of our paper is on
optimal taxes.
This paper is also related to the literature on tax incidence under imperfect competition. The
pass-through of taxation has not been explored in frameworks with positional e¤ects. The passthrough of a tax imposed on a single-product monopoly with constant marginal cost, when the
demand is linear, is 50% (Amir, Maret and Troege (2004), Genakos and Pagliero (2019)). We
show that, for a multiproduct monopoly, positional considerations determine the level of the tax
pass-through.
The paper is structured as follows. Section 2 describes the model. Section 3, examines the
optimal tax when the monopoly produces one variant of the positional good. Section 4 analyzes
optimal taxation when the monopoly produces two variants of the positional good and Section 5
concludes.

2

The model

There is a continuum of consumers who di¤er in their willingness to pay for quality. We assume
that is distributed according to F ( ) on the interval [0; 1]. There is a monopoly in the market
that can produce one or two variants of the product. The quality of product j is denoted by Sj ,
with higher values of j indicating products of higher quality. That is, if the monopoly o¤ers two
variants of the product, the product 2 is the high quality variant (S2 > S1 ). Consumers buy at
most one unit of the vertically di¤erentiated good.
Furthermore, ai ; where i = 1; 2; are non-negative parameters that show the intensity of the
positional considerations. These are modeled as network e¤ects as follows: a1 denotes the status
e¤ect from the purchase of a variant of higher quality. The utility of those who purchase increases,
when the mass of those who buy less advanced variants and those who have made no purchase at
all increases (note that as the demand remains constant, this is equivalent to less consumers buying
a variant of the same or higher quality). Similarly, a2 denotes the envy e¤ect from either not
purchasing at all or purchasing a variant of lower quality. The utility of these consumers increases
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the less consumers buy a product of higher quality than theirs.
Assume there are k variants, with k = 1; 2: The indirect utility that a consumer of type i
derives from the consumption of product j, at price Pj is given by:
0
1
X
X
Ui;j = i Sj + a1 @ Qk + Q0 A a2 Qk Pj :
(1)
k<j

k>j

where Qk is the mass of consumers who purchase product k and Q0 is the mass of consumers that
do not buy any variant of the product. Consumers’utility who buy variant j rises as the mass of
those who buy variants of lower quality than theirs and those who do not buy the product at all
increases. However, it decreases as more consumers buy a product of higher quality than theirs.
A consumer who does not buy the product incurs positional disutility due to the envy e¤ect.
Her indirect utility is a¤ected negatively as the number of those who buy any variant of the product
increases:
X
Ui;0 = a2 Qk :
(2)
k

The monopoly produces each variant of quality Si with i = 1; 2 at a constant marginal cost ci with
ci < Si :

(3)

The government imposes a tax ti per unit of the product i. The pro…ts
=

K
X

[(Pi

ti

of the monopoly are:

ci )Qi ] :

(4)

i=1

Tax revenues are the sum of revenues from taxing the variants of the product
R=

K
X

ti Qi :

(5)

i=1

The welfare of the country is given by the sum of the consumer surplus, the pro…ts and the
government’s tax revenues3
W = CS + + R:
(6)
In the next sections we characterize the optimal tax policy when the monopoly produces one
or two variants of the positional good.

3

The monopoly produces only one variant of the positional good

In this section we assume that the monopoly produces only one variant of the good of quality S.
As a result, consumers can either buy the positional good, or not buy at all. Let the consumer
of type 1 be indi¤erent between buying the good and not buying at all. As a result, there is a
mass of 1 F ( 1 ) consumers who buy the product and a mass of F ( 1 ) consumers who do not buy
3

We assume that the tax revenues are returned to the residents of the country in a lump sum fashion.
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at all. To simplify the analysis, in what follows we assume that F ( ) is the uniform distribution.
Therefore, the demand function is de…ned by
Q1 = 1

1:

(7)

From (1), the indirect utility that a consumer of type
product with quality S at price P is given by
Ui =

iS

+ a1

i

derives from the consumption of the

P:

1

(8)

From (2), the indirect utility of a consumer who does not buy the product is
U0 =

a2 (1

1 ):

(9)

The consumer who is indi¤erent between buying the product or not is of theta
1

P a2
;
S + a1 a2

=

(10)

and can be obtained by setting U0 = Ui : Solving the demand function Q = 1
(10), yields the inverse demand function
P = S + a1

(S + a1

a2 ) Q:

1

for P; after using

(11)

The consumer surplus is the sum in the surplus of the consumers that buy the product and of
those that do not make a purchase, and is given by
Z 1
Z 1
CS =
( a2 (1
))
d
+
( S + a1 1 P ) d :
(12)
1
0

1

For simplicity, we normalize to zero the marginal cost of the good.4 The pro…ts of the monopoly
are:
= (P t)(1
(13)
1 ):
Furthermore, to guarantee that the pro…t and welfare functions are concave, we make the
assumption that the envy e¤ect is su¢ ciently low. We have the following Assumption:
Assumption 1: We have a2 < S=2 + a1 :
The monopoly maximizes its pro…ts with respect to the price, given the tax rate. After using
(10) and (13), we have the price and quantity the monopoly sets:5
P =
4

a1 + S + t
1 S + a1 t
;Q =
:
2
2 S + a1 a2

(14)

Qualitatively, the results do not change if the marginal cost is positive but the model becomes much more

complicated without necessarily being more insightful.
5
By Assumption 1 we have a2 < S2 + a1 : We know that
second order conditions for pro…t maximization

2

@
@P 2

=

S
2

+ a1 < S + a1 : Thus a2 < S + a1 and therefore, the

2
S+ 1

6

2

< 0 are satis…ed.

Positional considerations lead to an increase in the price, as the product o¤ers a status to those
who purchase it.
We now investigate the tax pass-through rate, which is the rate at which the consumer price
rises when a tax is imposed on the monopoly. Does the price increase by the full amount of the
tax? From (14) it is straightforward to show that
@P
1
= :
@t
2
The tax is not passed completely to the consumers. The price rises by half the amount of the tax.
Moreover, the status and envy e¤ects do not a¤ect the level of the tax pass-through. This result in
a vertically di¤erentiated market with positional concerns, is in line with the literature on the tax
pass-through of a monopoly. In particular, the pass-through of a tax imposed on a monopoly …rm
with constant marginal cost, when the demand is linear, is 0.5 (Amir, Maret and Troege (2004),
Genakos and Pagliero (2019)).
The welfare of the country is given by (see the Appendix for a derivation)
W =

(S

t + a1 ) [t (S + 2(a1

a2 )) + S(5a1 + 3S 6a2 ) + 2(a2
8(S + a1 a2 )2

a1 )(2a2 + a1 )]

:

(15)

The government chooses the tax rate that maximizes country’s welfare. Maximizing (15) with
respect to t yields the optimal tax rate
t =
2

Using (15) we …nd that @@tW
2 =
are satis…ed by Assumption 1.

2a2 (S + a1 a2 )
S + 2 (a1

S+2(a1 a2 )
.
4(S+a1 a2 )2

Note that we have the constraint

1

t

S (S + a1 )
:
a2 )

(16)

The second order conditions for welfare maximization

0; which after using (14) in (10) becomes6
(S

2a2 + a1 ):

(17)

It is easy to show that the optimal tax in (16) satis…es the constraint in (17) when a1 a2 . That
is, the solution is interior when a1 a2 . More speci…cally, the market is not covered when a1 > a2 .
When a1 = a2 the market is covered and all consumers buy.
However, when a1 < a2 the optimal tax does not satisfy this constraint as it is lower than
(S + a1 2a2 ) : Therefore we have a corner solution, 1 = 0 and the market is covered. The
tax is such that all consumers buy. The monopoly maximizes its pro…ts by setting price equal to
P = a2 (from (10) we can see that
this price makes the market fully icovered, that is, 1 = 0):
h
2a2 (S+a1 a2 ) S(S+a1 )
Therefore, when a1 < a2 , for t 2
; (S 2a2 + a1 ) we have a corner solution
S+2(a1 a2 )
i.e., = 0 where the monopoly sets price P = a2 and sells to the whole market. For this price the
welfare is W = S2 .
When the magnitude of the status and envy e¤ects are the same i.e., a1 = a2 = a, the optimal
tax is given by t = a S:
6

The constraint

1

0; after using (14) in (10) becomes

is always positive. Thus the constraint can be rewritten as t
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1 S 2a2 +a1 +t
2 S+a1 a2

(S

0: From Assumption 1 the denominator

2a2 + a1 ):

In what follows, we examine the e¤ect of the positional considerations on the tax and welfare
when there is an interior solution, that is when a1 a2 .
The standard result in the optimal taxation literature for imperfectly competitive markets is
that the optimal policy of the government would be to impose a subsidy, to reduce the deadweight
loss from imperfect competition (see Guesnerie and La¤ont (1978)). The problem with monopoly
pricing is that it induces consumers to consume too little of the good. To achieve an e¢ cient
allocation of resources, the government induces them to consume more by subsidizing the good.
This result holds here as well, when there are no positional considerations. The optimal tax in
the case in which there are no status and envy e¤ects can be easily found by setting a1 = a2 = 0
in (16). The optimal tax is negative and equal to ta2 =a1 =0 = S. The optimal strategy for
the government is to impose a negative tax (subsidy) to reduce the price the monopoly sets.
Therefore, in line with the optimal commodity taxation literature for a monopoly, in the vertically
di¤erentiated market without positional concerns, the government corrects the distortion that is
created from monopoly pricing by imposing a subsidy. In contrast, in the presence of positional
concerns, the optimal tax can be positive, as we show in the following Proposition.
Proposition 1 When the monopoly produces one variant of the positional good, the optimal tax
p
rate is positive when a1 > S and a2 2 12 S + a1
a21 S 2 ; a1 .

The proof of the Proposition is in the Appendix. Intuitively, this result is driven mainly by the
presence of the envy and status e¤ects. A subsidy, corrects the distortion from monopoly pricing by
making the good available to consumers that couldn’t a¤ord buying it. However, when consumers
have positional considerations, the subsidy has two negative e¤ects.
First, recall that the utility of the consumers that do not purchase the product decreases the
more people buy it, due to the envy e¤ect. As a result, the subsidy reduces the utility of the
consumers that do not buy the product. Second, when consumers have status concerns, the utility
of those who could without the subsidy buy the product decreases with the subsidy, because the
number of people who do not buy the product is smaller. Thus, when the status the good o¤ers
exceeds the intrinsic value of the good and the envy e¤ect is high enough, it is optimal to tax the
product.
Substituting the optimal tax when both positional e¤ects exist (given by (16)) in (13) and (14),
we obtain the price and quantity that the monopoly sets
P =

(a1

S + a1 a2
a2 ) (a2 + a1 ) + Sa1
;Q =
S + 2 (a1 a2 )
S + 2 (a1 a2 )

(18)

and its pro…ts
=
The critical value of

(S + a1 a2 ) (S + a1 a2 )2
:
[S + 2 (a1 a2 )]2

(19)

below which the consumers do not buy the product becomes
1

=

a1 a2
:
S + 2 (a1 a2 )
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(20)

Substituting the optimal tax in (15), gives the welfare
1 (S + a1 a2 )2
W =
:
2 S + 2 (a1 a2 )

3.1

(21)

E¤ects of social factors on welfare and tax

The explicit solution of the tax equilibrium allows us to get insights about comparative statics
with respect to the envy and status parameters. We now examine the e¤ects of the two positional
considerations on welfare. We have the following Proposition.
Proposition 2 The e¤ ect of the two positional parameters on welfare is of equal but opposite
magnitude. Furthermore, the welfare is higher, the stronger is the status e¤ ect and the weaker is
the envy e¤ ect.
We can easily prove Proposition (2) by using (21), which gives
@W
=
@a1

@W
(a1 a2 ) (S + a1 a2 )
=
=
@a2
(S + 2 (a1 a2 ))2

1Q

> 0:

Intuitively, an increase in the status parameter, increases welfare as those who buy the product
enjoy a higher utility. Similarly, as the envy parameter increases, the welfare decreases, as those
who do not buy su¤er more from not buying.
Another interesting aspect is how the optimal tax changes when social issues start being important.
Proposition 3 The optimal tax is a) decreasing in the quality of the product, b) increasing in the
status and the envy parameter.
The proof of the proposition is in the Appendix. Intuitively, an increase in a2 raises the disutility
that consumers su¤er when they do not own the product. A tax increase lowers the purchases,
and thus decreases the disutility of the consumers who do not buy. This bene…cial e¤ect of a tax
increase is higher when a2 raises. A rise in a1 increases the utility of the consumers who buy the
product. A tax increase decreases the utility of those who can not manage to buy the product but
increases the utility of the consumers who still buy. As a1 raises the latter e¤ect exceeds the former
and the welfare increases.
In addition, the higher the quality of the product is, the lower the optimal tax. Intuitively,
an increase in the product quality raises consumers’ utility. As a result, the government has an
incentive to impose a lower tax so as to reduce the price and make the good available to more
people.
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4

The monopoly produces two variants of the positional good

In the previous section, we have speci…ed the equilibrium and the optimal tax when the monopoly
produces one variant of the positional good. In this section, we turn our attention to the case of
a multiproduct monopoly. In particular, we assume that the monopoly produces two variants of
di¤erent quality.
Let the consumer of type 2 be indi¤erent between consuming the high and the low quality
version of the product. Also, let the consumer of type 1 be indi¤erent between consuming the low
quality version and not buying the good. As a result, there is a mass of 1 F ( 2 ) consumers who
buy the high end product, a mass of F ( 2 ) F ( 1 ) consumers who buy the less advanced product
and a mass of F ( 1 ) consumers who do not buy at all. F ( 2 ) denotes the mass of consumers who
either buy the low quality variant or do not buy at all.
Furthermore, the government imposes di¤erent tax rates in each variant. As in the case in
which the monopoly produces only one variant of the product, we assume that F ( ) is the uniform
distribution. From (1), the indirect utility that consumer i derives from purchasing the high quality
product, at price P2 , is
Ui;2 = i S2 + a1 2 P2
(22)
Consumers’ utility who buy the high quality variant rises as 2 increases. From (1), the indirect
utility that consumer i derives from purchasing the low quality product becomes
Ui;1 =

i S1

+ a1

1

a2 (1

2)

P1 .

(23)

Finally, the indirect utility of a consumer who does not buy the product, given by (2), becomes
Ui;0 =

a2 (1

1 ):

(24)

Consumer surplus is the sum in the surplus of the consumers that consume the product and of
those that do not make a purchase, and is given by
CS =

Z

1

( a2 (1

1) d +

0

+

Z

1

Z

2

( S1 + a1

1

a2 (1

2)

P1 ) d +

1

( S2 + a1

2

P2 ) d :

(25)

2

Due to the complexity of the results, our attention is focused on the case in which the magnitude
of the status and envy e¤ects are the same that is, a1 = a2 = a: The value of i for the consumer
who is indi¤erent between buying the low-quality version of the product and not buying the good
at all, is denoted by 1 and is obtained by setting Ui;0 = Ui;1 : In addition, 2 (which is the value of
i for the consumer who is indi¤erent between consuming the high and the low-quality version of
the product) is obtained by setting Ui;2 = Ui;1 : Solving simultaneously these two equations, after
using (22), (23) and (24) yields
1

=

a2 + a(P1 P2 ) + P1 (S2
a2 + S1 (S2 S1 )
10

S1 )

;

(26)

2

=

a(P1 S1 ) + S1 (P2 P1 )
:
a2 + S1 (S2 S1 )

(27)

Consumers with strong preferences for quality, that is, with i > 2 , prefer the product 2, while
consumers with 1 < i < 2 prefer product 1. The demand functions are given by
Q1 =

2

1

Q2 = 1

2

=

=

P2 S 1

S1 (S2

P1 S2 aS1 a2 + aP2
and
a2 + S1 (S2 S1 )
S1 ) P2 S1 + a2 + a (S1 P1 ) + P1 S1
:
a2 + S1 (S2 S1 )

(28)
(29)

Now consider the monopoly’s problem. For simplicity, we normalize to zero the marginal cost
of S1 :7 The monopoly maximizes its pro…ts by the appropriate choice of the two prices P1 and P2 ;
given the tax rates. Substituting (28) and (29) in monopoly pro…ts, given by (4), and di¤erentiating
with respect to P1 and P2 we get the following …rst order conditions for pro…t maximization8
S1
S2 t1 + (a S1 ) t2 + a (c2 S1 a) S1 c2
P2 +
;
S2
2S2
S1 t2 (a + S1 ) t1 + a (S1 + a) + S1 (c2 + S2 S1 )
:
P2 (P1 ) = P1 +
2S1
P1 (P2 ) =

(30)

The system of …rst order conditions for the prices gives
P1 =
P2 =

a (c2 + t2
a2 (S2

t1 ) + (S2 S1 ) (S1 + t1 )
;
2 (S2 S1 )
S1 ) at1 S2 + (a + S2 ) (S2 S1 + c2 + t2 ) S1
2 (S2 S1 ) S1

(t2 + c2 ) S12

:

(31)

Using (31) in the demand functions (28) and (29), we get
Q1 =
Q2 =

a (S2
S2

S1 ) + S1 (c2 + t2 )
2S1 (S2 S1 )
S1 + t1 t2 + c2
:
2 (S2 S1 )

S 2 t1
(32)

We now examine the extent to which taxes are passed to the consumer prices. The question that
naturally arises is whether positional considerations determine the level of the tax pass-through.
Unlike the case of the one variant, pass-through depends on positional considerations when we have
two variants. Using (31), we see that, an increase in the tax levied on the high quality variant, for
given t1 ; raises its price:
@P2
1
a
= +
> 0:
(33)
@t2
2 2 (S2 S1 )
Without the positional e¤ect, that is, when a = 0, an increase in the tax of the high quality variant
rises its price by half the amount of the tax increase. With positional concerns, however, the size of
the tax pass-through depends on the value of a: In particular, the tax pass-through rate becomes
7

As in the case of one variant, the results do not change qualitatively when the marginal cost of the low quality

variant is positive.
8
The proof of the second order conditions for pro…t maximization is in the Appendix.
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greater as the positional considerations rise. Consumers are willing to pay a higher price as an
increase in a corresponds to an increase in the status e¤ect (consumers who buy the high quality
product do not su¤er from the envy e¤ect). Thus, the monopoly can pass a larger part of the tax
to the price when a raises.
In addition, because of the presence of positional considerations, the cross-tax pass-through is
positive
@P1
1
a
=
> 0;
(34)
@t2
2 S2 S1
that is, an increase in the tax levied on the high quality variant raises the price of the low quality
variant. A tax levied on the high quality variant reduces the mass of consumers who can a¤ord
to buy this variant. This leads to an increase in utility of the consumers who buy the low quality
variant as fewer people own a better quality variant than theirs. Thus, they are willing to pay a
higher price. The higher the positional considerations, the greater the cross-tax pass-through.
To have a better understanding of these results, we look at Figure 1, which shows graphically
the monopoly’s …rst order conditions for pro…t maximization given by (30). The …rst condition,
P1 (P2 ) ; yields the optimal price for the low quality product 1 that should be set for any given
price P2 of the high quality product. The second one, P2 (P1 ) ; shows the optimal price of the high
quality variant P2 that the monopoly sets for any given price of the low quality variant. They
are upward sloping since monopoly increases P2 after an increase in P1 and vice versa. They are
represented by the solid lines in Figures 1 and 2.

P2
P2(

P1

(P2

P1)

)

P1
Figure 1: The e¤ect of a rise in t2 when a > S1
2 (P1 )
Using (30), we see that an increase in t2 shifts up P 2(P 1), (note that @P@t
= 12 ), leading to
2
a new equilibrium with higher prices. However, at the same time an increase in t2 shifts P 1(P 2)
1 (P2 )
(note that in (30) @P@t
= 12 a S2S1 ). In the absence of positional e¤ects this curve would be shifted
2
up. As a rises, this shift becomes smaller and for high enough values of a the curve will move down,
leading to an increase in the equilibrium prices. Thus, the presence of positional considerations
leads to higher prices after an increase in t2 .

Consider now the impact of an increase in the tax levied in the low quality variant for given t2 .
Using (31), we …nd the change in the price of the low quality variant from an increase in the tax
levied on it:
@P1
1
a
=
:
@t1
2 2 (S2 S1 )

12

In the absence of positional considerations, an increase in the tax of the low quality variant t1
rises its price by half the amount of the tax increase. However, as the positional considerations rise
the tax pass-through decreases.
For high enough values of a, the tax pass-through can be negative, and therefore a tax increase
can lead to a reduction in the price of the product.9
Moreover

@P2
=
@t1

1 a
S2
< 0:
2 S1 S2 S1

(35)

Equation (35) reveals that an increase in the tax on the low quality variant reduces the price of the
high quality product. As t1 increases, Q2 increases (see (32)). In the absence of positional e¤ects
this happens while P2 remains the same. However now, the price of P2 decreases (thus we have the
cross pass through) as an increase in Q2 reduces the status of those who buy S2 . The higher the
positional considerations, the greater the price reduction from the tax increase.
In Figure 2, the e¤ect of an increase in t1 is to shift outwards P1 (P2 ) (from (30), we can see
1 (P2 )
that @P@t
= 12 ). The price of good 1, for any given price P2 ; is higher than it was before the
1
increase in t1 . If the change in t1 would not a¤ect P2 (P1 ) ; in the new equilibrium both prices
2 (P1 )
1
would be higher. But an increase in t1 shifts downwards P2 (P1 ) ; ( @P@t
= 12 a+S
S1 ). This tends
1
to reduce the prices. Moreover, the presence of a makes the monopoly to react in the increase in t1
by choosing an even lower price for product 2 for any given price P1 . This shifts more the curve,
leading to even lower prices. Thus, because of the presence of positional considerations, there is a
stronger downward pressure on the prices after an increase in t1 : The tax is shifted to consumer
prices less than it would be without positional considerations.

P2

2)
(P
P1

P2(

P1)

P1
Figure 2: The e¤ect of a rise in t1
Summarizing
Proposition 4 In a vertically di¤ erentiated market in which consumers have positional concerns
of the same magnitude and the monopoly produces two variants of a positional good
9

The following numerical example shows that the tax pass-through for the low quality variant can be negative.

Suppose that the positional e¤ect parameter is a = 5 and the other parameters are c2 = 3; c1 = 0; S2 = 5;
and S1 = 1: In this case, the tax pass-through is negative:

@P1
@t1

=

0:13. Therefore, an increase in the tax decreases

the price of the low quality variant. If however a = 3 while the other parameters are the same as in the previous
example, then the tax pass-through is positive:

@P1
@t1

= 0:13.
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a) the pass-through of a tax levied on the high quality variant on its price is always positive and
becomes higher as the positional considerations rise
b) the pass-through of a tax levied on the low quality variant on its price is positive for small values
of the positional considerations and negative for high values of the positional considerations. As the
positional considerations rise the tax pass-through on the price of the low quality product decreases.
c) an increase in the tax levied on the high quality variant raises the price of the low quality
variant. However, an increase in the tax on the low quality variant reduces the price of the high
quality variant.
Proposition 4 shows that positional considerations a¤ect the level of the tax pass-through.
Moreover, the cross-tax pass-through exists due to the presence of the positional considerations. In
this case, a tax levied in the high quality variant (which targets consumers who buy this variant)
a¤ects the price of the low quality one and vice versa. These results have important implications
for tax policymakers as the impact of taxing the high quality product extends to the low quality
one.
We now turn to the characterization of the optimal tax policy. Substituting the Eqs. (4)–(5)
in (6) and then Eqs. (26), (27), (31) and (32), the welfare becomes
W

=

1
8S1

a2 + 2a (S1 + t1 )

1
[t2 S1 (2c2 + 2S1 2S2 + 2t1 t2 ) + t1 ( S2 t1
8S1 (S2 S1 )
+3S2 S1 (S2 S1 ) + 3S1 c22 6S1 c2 (S2 S1 )]:

+

2S1 c2 )
(36)

Maximizing the welfare in (36) with respect to t1 and t2 gives the following …rst order conditions10
t1 =

c2 S1 + (S2

t2 = S 1

S 1 ) a + t2 S 1
;
S2
S2 + t1 + c2 :

(37)

Solving simultaneously the …rst-order conditions gives the optimal tax rates.
Proposition 5 When the status and envy e¤ ects are of the same magnitude, the optimal taxes are
given by:

t1 =

S1 + a;

t2 =

S2 + a + c2 :

(38)

Although in the absence of positional concerns the optimal choice of the government is to
subsidize the products, when consumers have positional concerns, it is optimal for the government
to impose a tax when the positional e¤ect exceed the positional parameter and the cost.
10

The proof of the second order conditions for welfare maximization is in the Appendix.
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To interpret the optimal tax rates, we need to observe the di¤erent forces that are at work.
First, the government has an incentive to impose a subsidy on both variants of the product to
reduce the deadweight loss from the monopoly pricing. The subsidy would lead to a lower price
and would make the goods available to more consumers. However, this would not only reduce the
utility of those who cannot buy the product due to the envy e¤ect but also of those that buy the low
quality version of the product (since their utility is negatively a¤ected by the number of consumers
who buy the high quality product). In addition, the increased number of purchases would reduce
the utility of those who buy the high and the low quality variants due to the status e¤ect. For high
enough values of the status and envy e¤ects, these negative e¤ects overcome the e¢ ciency gain
from reducing the monopoly price. As a result the government …nds it optimal to impose a tax.
By substituting the optimal taxes in (31) and (32), we obtain the equilibrium prices and quantities
ac2
;
(S2 S1 )
a (S1 (S2 S1 ) + S1 c2 )
= c2 +
;
S1 (S2 S1 )

P1t1 ;t2• =
P2t1 ;t2
Qt11 ;t2 =

(39)

S2 S1 c2
S1 c2
; Qt21 ;t2 =
:
(S2 S1 ) S1
(S2 S1 )

(40)

For the monopoly to produce the high quality variant it is required S2 c2 > S1 ; that is, the
di¤erence between the quality and the cost needs to be greater for the high quality variant than
for the low quality one. The di¤erence between the two taxes, after using (38) and (40), is
t1

t2 = (S2

S1 ) Qt21 ;t2 > 0:

(41)

From (41) we can see that t1 > t2 if Qt21 ;t2 > 0; that is, if the high quality variant is produced, the
optimal tax policy is to tax more the low quality variant.11
Corollary 1 When the monopoly produces two qualities, the optimal tax policy is to tax less the
high quality variant.
We now investigate whether the welfare is higher when two variants of the good are produced
rather than one. To see this, we use the values of the optimal taxes in (36) to get
W t1; t2 =

1 S2 S1 (S1 + 2c2 S2 ) S1
2
S1 (S2 S1 )

2S1 c2

c22

;

(42)

and comparing it with (21) we have
W t1; t2
11

W1 =

1 ( S2 + S1 + c2 )2
:
2
S2 S1

(43)

Myles and Uyduranoglu (2004) show that a …scal intervention which includes a balanced-budget tax policy with

a tax on the basic variant of the product combined with a subsidy to the new one, can induce a monopoly to produce
the new variant of the product (for which an investment in new technology is required). Although they abstract from
optimal taxation issues, they …nd that there are circumstances where this policy raises social welfare.
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Therefore, the welfare achieved when the monopoly produces two variants is higher than when it
produces one variant. Note that consumers in this model di¤er in their marginal willingness to
pay for quality. A consumer with higher i is willing to pay more for higher quality. When the
monopoly produces two variants of di¤erent quality, consumers can choose the variant that is closer
to their preference. As a result, the consumer surplus is higher than in the case of one variant only.

5

Concluding Remarks

Consumers often buy a product both for its characteristics and the knowledge that they own a
better product than others. In the paper we examine the e¤ects of imposing a tax on such goods.
Government imposes negative taxes to correct for monopoly ine¢ ciencies. However, this result
holds when there are no positional considerations. In an extended vertically di¤erentiation model
which incorporates status and envy concerns, we …nd that these should be taken into account when
the government imposes a tax to correct for the ine¢ ciencies due to the monopolistic structure of
the market. We show that the optimal tax rate is related to the intensity of the status and envy
e¤ects. Moreover, we show that the optimal tax rate can be positive for high enough values of these
e¤ects.
Because taxes are a widely used policy tool, it is important to understand how positional
considerations a¤ect the level of the tax pass-through to prices. We …nd that, for a multiproduct
monopoly, the intensity of the positional considerations determine the level of the tax pass-through
on prices. Furthermore, as the intensity of the positional e¤ects depends on the mass of consumers
who buy any of the two variants, a tax on the high quality variant a¤ects not only its price, but also
the price of the low quality variant, and vice versa. For example, a tax rate increase in real estate
in an expensive suburb will, according to our analysis, also increase the prices in less expensive
districts.
The …ndings of this paper have signi…cant policy implications for tax policymakers. Our analysis
shows that positional concerns are important for the tax policy outcome and should not be ignored
by the government.
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Appendix

Proof of Equation (15): Consumer surplus and pro…ts in (12) and (13), and revenues R = tQ;
after using (10) and (14), become
CS =

[4a2 (a2

a1 ) + S (a1 4a2 + S
8 [S + a1 a2 ]2

t)] (S

t + a1 )

;

(44)

=

(S + a1
4 [S + a1

t)2
;
a2 ]

(45)

R=

t(S + a1
2 [S + a1

t)
:
a2 ]

(46)

After substituting the above equations in (6), we can …nd country’s welfare in (15).

Proof of Proposition 1: The denominator of the
tax in (16)
i is always positive, by
h optimal p
1
2
2
Assumption 1. The numerator has two roots: a2 = 2 S + a1
a1 S :

If the discriminant of the quadratic equation in the numerator of the optimal tax is negative or
zero (that is, when a1 < S); the numerator is always negative and consequently, the optimal tax is
negative.
If, on the other hand, the discriminant is positive (which occurs when a1 > S), the optimal tax
p
can take both signs. As a1 > a2 ; the optimal tax is negative for a2 2 0; 21 S + a1
a21 S 2
p
and positive, for a2 2 12 S + a1
a21 S 2 ; a1 .
Proof of Proposition 3: The partial derivative of the equilibrium tax in (16) with respect to
S is given by
a2 ) (S + a1 a2 ) + S(S + 2 (a1 a2 ))
(47)
(S + 2 (a1 a2 ))2
p
The numerator has two roots: a2 = S + a1 21 S 2: Note that a2 cannot be greater than the lower
p
root. To see that, assume, for a proof by contradiction, that a2 > S + a1 12 S 2 : Multiplying by
@t
=
@S

2 (a1
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p
2 and rearranging yields S 2 > (2S + 2a1 2a2 ) : We square both sides (we know from Assumption
1 that S + 2a1 2a2 > 0) and we get 2S 2 > (2S + 2a1 2a2 )2 : This can be rewritten as 2S(a1
a2 ) 2 (S + a1 a2 ) (S + 2a1 2a2 ) > 0 which is a contradiction since we know from Assumption
1 that S + 2a1 2a2 > 0 and that a2 < a1 for the market to be non covered.
Therefore
1p
a2 < S + a1
2S :
(48)
2
@t
< 0:
Thus the numerator of (47) is always negative, which implies that @S
Using (16), we can see that the optimal tax increases with the status parameter a1 as:

@t
S2
=
@a1
(S + 2 (a1

a2 ))2

:

(49)

Finally, the change in the optimal tax when the envy e¤ect parameter a2 increases is
@t
2(2 (a1
=
@a2

2a2 ) a1 + 2a22 + 2S (a1
(S + 2 (a1 a2 ))2

a2 ))

:

(50)

The numerator has two roots: a1 and a1 + S: As a2 < a1 ;the numerator is positive and therefore
@t
@a2 is positive.
Second order conditions for pro…t and welfare maximization when the monopoly
produces two variants of the positional good: The second order conditions for pro…t maximization are satis…ed:
@2
=
@P12
and

a2

@2 @2
@P12 @P22

2S2
+ S1 (S1

S2 )

< 0;

@2
=
@P22

2S1
a2 + S1 (S1

S2 )

@2
@2
4S1 (S2 S1 )
=
> 0:
2
@P1 @P2 @P2 @P1
[ a + S1 (S1 S2 )]2

The second order conditions for welfare maximization are satis…ed:
@2W
S2
@2W
1
=
<
0;
=
<0
2
2
4S1 (S1 S2 )
4 (S1 S2 )
@t1
@t2
and

< 0;

@2 @2
@t21 @t22

@2
@2
1
=
@t1 @t2 @t2 @t1
16S1 (S2
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S1 )

> 0:

Department of Economics
Athens University of Economics and Business
List of Recent Working Papers
2020
01-20 Incubated Early Stage Startuppers in Athens and their Initiatives during the Crisis
(2010-2016), Ioannis Besis and Ioanna Sapfo Pepelasis
02-20 Alternative Monetary Policy Rules in an Imperfectly Competitive Dynamic Stochastic
General Equilibrium Model, George Alogoskoufis and Stelios Giannoulakis
03-20 Quantifying Qualitative Survey Data: New Insights on the (Ir)Rationality of Firms'
Forecasts, Alexandros Botsis, Christoph Görtz and Plutarchos Sakellaris
04-20 Can Country-Specific Interest Rate Factors Explain the Forward Premium Anomaly?,
Efthymios Argyropoulos, Nikolaos Elias, Dimitris Smyrnakis and Elias Tzavalis
05-20 Signaling product quality through prices in an oligopoly model with costly consumer
search, Minghua Cheny, Konstantinos Serfes and Eleftherios Zacharias
06-20 Thinking ahead of the next big crash: Clues from Athens in classical times, George C.
Bitros
07-20 Financial crises, firm-level shocks, and large downturns: Evidence from Greece, Stelios
Giannoulakis and Plutarchos Sakellaris
08-20 Notes on the Demand Side Secular Stagnation, George D. Demopoulos and Nicholas A.
Yannacopoulos
09-20 Institutions and Macroeconomic Performance: Core vs Periphery Countries in the
Eurozone, Tryfonas Christou, Apostolis Philippopoulos and Vanghelis Vassilatos
10-20 Macroeconomic Policy Lessons for Greece, George Economides, Dimitris Papageorgiou
and Apostolis Philippopoulos
11-20 Energy Transitions and the role of the EU ETS: The case of Greece, Andriana Vlachou
and Georgios Pantelias
12-20 Measuring the Default Risk of Small Business Loans: Improved Credit Risk Prediction
using Deep Learning, Yiannis Dendramis, Elias Tzavalis and Aikaterini Cheimarioti
14-20 Saving Democracy by Switching to Corporate-like Governance, George C. Bitros
15-20 The impact of the lockdown on the Greek economy and the role of the Recovery Fund,
George Economides, Apostolis Philippopoulos and Vanghelis Vassilatos
2021
01-21 Historical Cycles of the Economy of Modern Greece From 1821 to the Present, George
Alogoskoufis
02-21 Greece Before and After the Euro: Macroeconomics, Politics and the Quest for Reforms,
George Alogoskoufis
03-21 Commodity money and the price level, George C. Bitros
Πατησίων 76, 104 34 Αθήνα. Tηλ.: 210 8203303-5. E-mail: econ@aueb.gr / www.aueb.gr
76, Patission Street, Athens 104 34 Greece. Tel.: (+30) 210 8203303-5

04-21 Destabilizing asymmetries in central banking: With some enlightenment from money in
classical Athens, George C. Bitros
05-21 Exploring the Long-Term Impact of Maximum Markup Deregulation, Athanasios
Dimas and Christos Genakos
06-21 A regularization approach for estimation and variable selection in high dimensional
regression models, Y. Dendramis, L. Giraitis, G. Kapetanios
07-21 Tax Competition in the Presence of Environmental Spillovers, Fabio Antoniou, Panos
Hatzipanayotou, Michael S. Michael, Nikos Tsakiris
08-21 Firm Dynamics by Age and Size Classes and the Choice of Size Measure, Stelios
Giannoulakis and Plutarchos Sakellaris
09-21 Measuring the Systemic Importance of Banks, Georgios Moratis, Plutarchos Sakellaris
10-21 Firms' Financing Dynamics Around Lumpy Capacity Adjustments, Christoph Görtz,
Plutarchos Sakellaris, John D. Tsoukalas
11-21 On the provision of excludable public goods General taxes or user prices? George
Economides and Apostolis Philippopoulos
12-21 Asymmetries of Financial Openness in an Optimal Growth Model, George Alogoskoufis
13-21 Evaluating the impact of labour market reforms in Greece during 2010-2018 , Georgios
Gatopoulos, Alexandros Louka, Ioannis Polycarpou, Nikolaos Vettas
14-21 From the Athenian silver to the bitcoin standard: Private money in a state-enforced free
banking model, George C. Bitros
15-21 Ordering Arbitrage Portfolios and Finding Arbitrage Opportunities. Stelios Arvanitis
and Thierry Post
16-21 Inconsistency for the Gaussian QMLE in GARCH-type models with infinite variance,
Stelios Arvanitis and Alexandros Louka
17-21 Competition and Pass-Through: Evidence from Isolated Markets, Christos Genakos and
Mario Pagliero
18-21 Exploring Okun’s Law Asymmetry: An Endogenous Threshold LSTR Approach,
Dimitris Christopoulos, Peter McAdam and Elias Tzavalis
19-21 Limit Theory for Martingale Transforms with Heavy-Tailed Multiplicative Noise,
Stelios Arvanitis and Alexandros Louka

Πατησίων 76, 104 34 Αθήνα. Tηλ.: 210 8203303-5. E-mail: econ@aueb.gr / www.aueb.gr
76, Patission Street, Athens 104 34 Greece. Tel.: (+30) 210 8203303-5

Department of Economics
Athens University of Economics and Business
The Department is the oldest Department of Economics in Greece with a
pioneering role in organising postgraduate studies in Economics since 1978. Its
priority has always been to bring together highly qualified academics and top
quality students. Faculty members specialize in a wide range of topics in
economics, with teaching and research experience in world-class universities
and publications in top academic journals.
The Department constantly strives to maintain its high level of research and
teaching standards. It covers a wide range of economic studies in micro-and
macroeconomic analysis, banking and finance, public and monetary economics,
international and rural economics, labour economics, industrial organization and
strategy, economics of the environment and natural resources, economic history
and relevant quantitative tools of mathematics, statistics and econometrics.
Its undergraduate program attracts high quality students who, after successful
completion of their studies, have excellent prospects for employment in the
private and public sector, including areas such as business, banking, finance and
advisory services. Also, graduates of the program have solid foundations in
economics and related tools and are regularly admitted to top graduate programs
internationally. Three specializations are offered:1. Economic Theory and
Policy, 2. Business Economics and Finance and 3. International and European
Economics. The postgraduate programs of the Department (M.Sc and Ph.D) are
highly regarded and attract a large number of quality candidates every year.
For more information:
https://www.dept.aueb.gr/en/econ/

Πατησίων 76, 104 34 Αθήνα. Tηλ.: 210 8203303-5. E-mail: econ@aueb.gr / www.aueb.gr
76, Patission Street, Athens 104 34 Greece. Tel.: (+30) 210 8203303-5

