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ABSTRACT

We introduce a new class of “increasing elastioitysubstitution” (IES) preferences to
model product differentiation. In a monopolisticngeetition settinga la Dixit — Stiglitz
(1977) we find that, even under constant returrectde and complete information, a rise
in the number of firms can be price-increasing.sThesult extends to the case of
Cournotian competition. Despite the price increas@sumers benefit from a rise in the
number of monopolistic competitors because of higiteduct diversity. Higher prices
are therefore associated with higher consumer weelf@ur results suggest a possible
explanation to the empirical puzzle posed by thentercyclical movements of price-cost
margins behaviour following globalisation and marteforms. In addition, they should
be of interest for the real business cycle litetwhich investigates the impact of an

endogenous market structure.
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1 I ntroduction

A maintained hypothesis of competition policy isatthabsent increasing returns to scale, an
“increase in competition” (properly measu¥egdhould deliver an equilibrium with lower prices,
larger quantities and (possibly) higher producietsir Formally inspired by the standard results of
Cournotian models with homogenous products, tha@oac intuition behind this commonplace is
that an increase in the number of firms shouldelesbeir market power and reduce the distortions
associated with imperfect competition (see e.gol&jr1988: chapter 5). This wisdom is deeply
rooted and it has not been challenged neither pyesoontrary casual empirical evidence from
assorted industries, nor by a few theoretical cenexamples (see e.g. the references given in Chen
& Riordan, 2006: Introduction).

The aim of this paper is to question the robustoésise previous commonplace with respect to the
introduction of product differentiation. Namely, i@a model of Chamberlinian “monopolistic
competition”, we introduce a new class of prefeesnccompatible with price-increasing
competition. However, we show that the rise of picidvariety produced by an increase in the
number of monopolistic competitors more than comspé:n consumers for the related price
increase: higher prices are therefore associatéld higher consumer welfare. As proved in
Appendix 2, our results do not occur solely in anoyolistic competition setting, but they can also
arise in an oligopoly modei la Cournot. In particular, we study the way prefeemnaffect the
elasticity of residual demanuh the setting introduced by Dixit & Stiglitz (19Y and Krugman
(1979). The intuition for our results is the follmg. A rise in the number of firmshifts
downwards the residual demand curve and, givengii@sentative consumer’s disposable income,
reduces the equilibrium consumption of each vari€he overall effect on prices is contingent on
how demand elasticity changes according to theesohlconsumption. It turns out that demand

elasticity only depends on the functional form @t model the consumers’ “love for variety”. In
particular, in a symmetric equilibrium, the elasyicof demand (in absolute value) coincides with
the elasticity of substitution between any two eaes. The main issue is then how the scale of

consumption affects commodity substitutability.

Notice that in monopolistic competition models acrease in the number of firms is also an
increase in the number of varieties. Therefore pibesibility that consumers have to pay more for a
richer set of products should not come as a compdetrprise. However, the widely adopted
hypothesis of a representative consumer with CESemnces (see e.g. Dixit & Stiglitz, 1977:

section 1, and Krugman, 1980) gives rise to anlastie residual demand. Under these preferences

1 On the difficulty of measuring competition see.@gone (2000).



competition does not affect demand elasticity,abeilibrium price does not depend on the number
of firms and consumers benefit from an increaséhennumber of firms through higher product
diversity. In the somewhat less known case of ti@agewnith a decreasing (with respect to the scale
of consumption) elasticity of substitution (see.e&gugman, 1979, and Bertoletti, 2006), more

competition also lowers the equilibrium price.

The class of (symmetric) preferences that we intcedn this paper and call “Increasing Elasticity
of Substitution” (IES) is characterized by an iragig elasticity of substitution with respect te th
level of (symmetric) consumption. Therefore, thevdo the scale of consumption of each variety,
the lower (in absolute value) the residual demaladtieity that each firm faces. Even if IES
preferences are deeply related to the widely udefl Qreferencésone could wonder how realistic
they are as a description of consumer attitudesdsvproduct variety. Here we offer the following
example. Consider a child who owns many pencilsdiffierent colours/varieties. With IES
preferences she would regard any two pencils ééreiht colours to be closer substitutes when she
has many of them (the same number for each cotbar) when she has a few. On the contrary,
with CES preferences the substitutability would obange with the number of pencils of each

colour.

We regard the contribution of this paper as bewmgfald: on the one hand, it adds to the recent
literature on price-increasing competition undeoduct differentiation. The possibility that
competition could raise prices has in fact beersictaned in a couple of papers by Chen & Riordan
(2006) and Cowan & Yin (2006). These papers shaat, tim discrete choice models of product
differentiation, the symmetric duopoly price can Higher than the monopoly priéeThe latter
paper also shows that, in a Hotelling model witm@nopolistic firm, consumers can actually be
made worse off by the entrance of a new compeiittne monopolist does not fully cover the

market and two-part tariffs can be adopted.

On the other hand, providing an endogenous (preterbased) countercyclical mark up, our work
also contributes to the literature that looks faplanations of the price-cost margin behaviour. The
monopolistic competition setting we consider hagleed been widely adopted both in
macroeconomic and international trade models. ttiquéar, our paper directly relates to the many
contributions that followed Krugman (1979) and (@P& discussing the possibly pro-competitive
effects of international trade: see e.g. Boulh@dO@ for a recent example. Moreover, our results

might be of some interest for the vast literaturetloe cyclical behaviour of prices (see e.g. the

2 CES utility function arises under a special par@imehoice of the IES utility function: see nexcsion.
3 This result appears to have been somehow antclpata passage by Wicksell (1901: pp. 87-8).



review in Rotemberg & Woodford, 1999), and in partar for the recent stream concerned with the

so-called “endogenous market structure”: see eotri&jo & Etro (2007).

The paper is organized as follows: section 2 intoed the model, and section 3 studies its welfare
implications. Section 4 summarizes the results. elolix 1 illustrates the cases of monopolistic
competition with the alternative CES and CARA prefees. Appendix 2 deals with the case of

Cournotian competition under IES preferences.

2 The model

Following Dixit & Stiglitz (1977) and Krugman (19Y,9we consider a market with identical
firms, each producing a different variety of a coaodity. Let X, be the quantity of variety,
produced by firmi with a (positive) marginal cost If varietyi is actually sold, its market price is
pi. Assume that the representative consumer hastiltg tunction U(x) = Zju(x) (that is, her
preferences are symmetric aadiditive?), defined over a large numbir> n of potential varietiesi (
=1, ...,N). It is also assumed tha(-) is a well-behaved (sub-utility) function witif0) = 0 and
u”(-)<0 <u'(:)5 Let Y denote the disposable income of the representageat. Then her budget
constraint in angymmetricequilibrium (i.e., in any equilibrium in which thgice of varietiesp, is

the same and hence also the quantjtis the same) can be written as:

p=—". 1)
nx

The other equilibrium condition is given by firmgtofit maximization. In order to compute that,

we first have to consider the FOCs for the maxitioreof the representative consumer’s utility:

u'(x) @)

pi: A ’

fori =1, ...,n,whered > 0 is her marginal utility of income.

One can prove that, if prices are not dispropodienthe elasticity of with respect to each price is
of the same order of magnitude as {¢ee e.g. Deaton & Muellbauer, 1980: section 5T8US,
under the assumption of many varieties (i.en i§ large enough), one can assume that each firm

4 See e.g. Deaton & Muellbauer, 1980: section 5.3.

5 Note that, being strictly concave with respecktand increasing with respect mp U([) embodies a Chamberlinian
“taste for variety”. Moreover, it is well definedrer the positive orthant of the relevant Euclidspace: according to
standard results, this implies regular and welldveld demand functions for (strictly) positive pa@nd income.
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ignores the price interaction with the others, ibatach firm considetrs as a constant (this is the
monopolistic competition hypothespopularised by Dixit & Stiglitz, 1977). Accordingl the
inverse demand function for varigtyis given bypi(x) = u’'(x)/A. Therefore, demand elasticity can
be written as:

u'(x)

__ k() _
£ (Xi) - pi'(Xi)Xi - U"(Xi)Xi . 3

Notice thatg(-) does not depend otf It can be showed that, in any symmetric equilitori{thanks
to the properties of symmetric additive preferefpcgs= -u’(x)/(nxu”’(x)) = - &/(n - 1), wheres;
andg; are respectively the direct and cross elasticafethe “compensated” (Hicksian) demand for
varietyi. It follows that, for a symmetric consumption, derd elasticity (in what follows we use
the shorthand to omit the suffiy, &:), equals in absolute terms the (partial) elagtiof

substitution between any two varieties demandielbgti.e., &X) = - o(x).”

The profit-maximizing first and second order comis for each firm under monopolistic

competition can be written as follows:

_ &) _
P= 1t o © = MO0C (4)
u"(X)x+2d' (¥ <0. (5)

The symmetric equilibrium is then given by a coufpex), such that equations (1), (4) and (5) are
simultaneously met. Equation (1) — the budget caimdt— is an equilateral hyperbola in the space
(p, X), whose distance from the origin depends ondieposable incomper varietyY/n. Equation

(4) — the profit maximising FOC — depends onlygpi) (it requiredlgx)1> 1, i.e.u” (X)x + u’(x) >

0), that is on the elasticity of the marginal tyili’(-). Equation (5) — the profit maximising SOC —

is just a decreasing marginal revenue conditiorciwimust be satisfied in our setting.

In order to study the effect of an increase in cetitijpn, we consider an exogenous decrease in the
disposable income per variety/n This affects only equation (1): from a graphipalnt of view,
the equilateral hyperbola simply shifts towards ¢hnigin. In economic terms, this implies that the

6 &(-) equals the reciprocal of the elasticity of tharginal utilityu’(-), i.e. minus the so-called “coefficient of rélat
risk aversion” ofu(-).

7 More precisely, it can be showed that the so-dafidorishima” elasticity of substitution betweenriegtiesi andj, d;
= & - &, is equal to U’ (x)/(u” (x)x) whenevem; = p; and therx; = x (on the different partial elasticity of substitui
measures see Blackorby and Russell, 1989).
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revenues of each active firmppx, must decrease. Since (5) implies thx)x = [u’(X)x]/[u” (X)x +
u’(x)] is an increasing function, in this setting alsmust get smaller. Howeveay,might increase or
decrease depending on the properties(Qf Figure 1 provides a graphical representatiomaf
the effects of a rise in competition might diffezcarding to the slope ain(x), which in turn

depends on the characteristics@}.

Figure 1: A non-monotonic elasticity case

In Appendix 1 we illustrate the alternative case€ARA (Constant Absolute Risk Aversion: see
Bertoletti, 2006 and Behrens & Murata, 2007) andQigeferences (see e.g. Dixit & Stiglitz, 1977:
section 1), leading respectively to a result ot@rdecrease and of no change in price after an
increase in competition.

Notice that the condition for demand elasticitytow (locally) is easily derived to be:

1 1 <u’"(x)
U u(¥x Uy

(6)

and that this inequality requires’> 0 in the relevant interval; in other terms,canvex individual
demand curve for the single firm under monopolisbmpetition. To satisfy (5) and (6), we assume

that preferences can be described by a functianad foru(-) in the class:

%% y
u(x) = %+"7, (7)
where 0 o< y<1, or
y
u(x) =Inx +X7 (8)



where 0 <y< 1, fori = 1, ...,N. We call the preferences representedUfy) under (7) or (8)
“Increasing Elasticity of Substitution” (IES) preémces. Notice that ib = yin (7) preferences
would be CES: indeed (7) and (8) are combinatidnsvo “CES expressions”, respectively with
elasticity of substitution 1/(1 g) and 1/(1 -)) (Inx in (8) corresponds to the “Cobb-Douglas case”
with o = 0 and unit elasticity of substitution). In whiatilows, without loss of generality, to

illustrate the case of IES preferences we usernd)easumg/= 1: i.e.:

(x)=% ©)
uix)=—+Xx, 9
P
fori=1,..N.
Under (9), we obtain:
1+ x°? 1+ x¥7 1+ x¥7?

(%) = —, &(X) = , M(x) = . 10

pi (%) y (X -1 (x) pyave: (10)
Notice that the elasticity of substitutiam(x) = - &X) is increasing with respect to the scale of
consumption, with:

1
o(0)=—, J|im g(X)=c. (11)
1-p X=°

Whenever the representative consumer has IES prefes, an increase in the number of
firms/varieties, by shifting down the residual demaf each variety makes it less elastic for any
given price. This, in turn, implies an increasahe equilibrium pricgp(n). Conversely, when the
number of firms (varieties) decreases, the scatmp$umption increases and the market price tends

to marginal cost. i.ep’(n) > 0 and®

MO=—, fim mX)=L (12)
P x-ow

Are the equilibrium values unique and can they bvergan explicit expression? The equilibrium
valuex(n) is implicitly given by the condition:

i = m(X)X:+—_, (13)

8 More generally: under preferences given by (7§ gets that as goes to infiniteogoes to 1/(1 §) andm goes to 1y,
while under preferences (8)(0) = 1 andm goes to infinite ag goes to zero.



and it is easily proved to be unique since the tioncn (1) is steeper than the one given by (4) at
any point such that (13) is satisfied (i.e., theailgrium loci (1) and (4) only cross once under IES
preferences). The situation is described in Figure

Y/nx

Pa

C/,O A//

s
s

Figure 2: the IES case

Accordingly, an increase in the number of compgditdoes increase the equilibrium price, while it
decreases each firm’s revenue and profit, and tmswmption of each variety. The latter fact
implies a decrease in the equilibrium elasticitysabstitution between any two varieties, which
provides a rationale for the result. What happensdnsumers’ welfare is not obvious, since
consumers pay higher prices but also enjoy a highadluct variety, and it is investigated in next
section. Interestingly, the case of price-incregqscompetition under IES preferences for the
representative consumer can also be extendeddbgapoly @ la Cournot) version of the previous
setting, in which the number of competitors dirgelffects the mark up. The proof of this result is
sketched in Appendix 2.

3 Welfareimplications

Following Dixit & Stiglitz (1977: section 2), we nacompare the (long-run) equilibrium that would
arise in our setting under market free entry if pheduction of each potential variety also involves
some fixed set-up co$t > 0, with a constrained (no lump-sum transfersjiadooptimum. The
market equilibrium must satisfy the zero-profit ddon:

p:c+E. 14
X



Together with (1) this gives the condition:

cx*+F

e H

CX

m(x°®) = (15)
which characterizes the free entry market equiuiiori The latter has to be compared with the social
optimum which maximize&) = nu(x), under the constraint that= ncx + nF. The FOCs for the

stated problem imply:

1 _cxX+F

AX°) G

, (16)

where ¢x) = u(X)x/u(x) is the elasticity of utilityu(Ql Sincem(x) < ¢x)™" if the representative
consumer has IES preferences, it can be easilyedrthat (15) and (16) uniquely defirgandx’,
with x® > x°. Accordingly, by (14), under the free entry hypestis the number of varieties® and
their price(p®) are lower than in the social optimumt @ndp®). Therefore, a social planner would
introduce more varieties, expand less their pradaand price them higher with respect to the free

entry market equilibrium.

An intuition for these results can be grasped lokilog at the sign o (0], as suggested by Dixit &
Stiglitz (1977: pp. 303-4). As defined abovgx) is the ratio betweemw’(x)x and u(x). The
numerator is proportional to each firm’s revenudjl&vthe denominator measures the contribution
of each variety to consumer welfare. Thereforeg{f) > 0, at the margin each firm finds it
profitable to produce more than the social optimiiims is indeed the case under IES preferences,

since

gIx_ 1 _
0 "m0 R (17)

This result relates to the debate between Pettt§ir9) and Dixit & Stiglitz (1979) on having too
few firms in the market equilibrium with respectttee social optimum. Dixit & Stiglitz (1977: p.
304) based their presumption on the expectatiom pdsitive correlation betweegl)] and Og((y*01

We show that under IES preferences the free entaykeh equilibrium has too little product

diversity even ifg(J andO<((y 0 are not positively related.

The previous welfare result also suggests thatetitey of a new competitor (out of the long-run
equilibrium) can raise consumer welfare, even Boasated with a price increase. This is what

actually happens under IES preferences. Indeedsimg (1) and (4) it is easily computed that:



X(mn _ _ m(x(n))

: . (18)
X(n) m'(x(n))x(n) + m(x(n))

It follows that an increase in the number of cornipet increases consumer welfare if and only if:

1 S m(x(n))

; : (19)
@x(n)  m'(x(n)x(n) +m(x(n))

Since profit maximisation, even under price-incheggompetition, implies that an increase in the

number of competitors reduces firm’s profits, thldwing condition must hold:
m'(x(n))x(n) + m(x(n)) >1. (20)

Thus ¢ > 0 is asufficientcondition for more monopolistic competition to igel an improvement

of consumers’ welfare.

4 Conclusions

In this paper we introduce IES preferences and stiatvin such a case: (a) more monopolistic
competition results in an increase of prices; (b¢ause of higher product diversity, competition
more than compensate consumers of the associateel ipcrease; (c) the constrained Pareto
optimum would have more varieties, higher priced amaller quantities than the market long-run
equilibrium of free entry. It remains an open gimstwhether an increase in the number of firm
could actually make consumers worse-off in a mofisfio competition setting. We also show that
a case for price-increasing competition can be nmadde in an oligopoly setting la Cournot.
Finally, we mention that if firms have differentoestant) marginal cost (i.e., with # ¢), IES
preferences naturally generate monopolistic coripetierner indexes; = (o - ¢)/p; = - 1/5(%)
which are lower for more efficient firms and assbed with larger production levels, very much as

in the (asymmetric) Cournot equilibrium.

Our results add to the small set of recent pagéherf & Riordan, 2006 and Cowan & Yin, 2006)
which have considered the case for price-increasmgpetition in models with differentiated
products. However, our setting differs from theirgeveral grounds. First, we use symmetric “non-
address” product differentiation; second, by usthg Chamberlinian model of monopolistic
competition, we have firms that compete non-stiatdly; third, we consider a market with a large
number of competitors and measure the degree opetion by the ratio between consumer

expenditure and the number of firms.
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By proposing an explicit (and simple) micro-fouridatfor a countercyclical mark up based on
consumer preferences, our model provides an exjdantor the empirical puzzle posed by non-
decreasing price-cost margins following globalsatand market reforms which is alternative to
those based on cost factors: see e.g. Griffithristar & Simpson (2006), Boulhol (2006) and
(2008). The endogenous mark up generated by IEferpreees should also be of interest to the
macroeconomic literature concerned with the impzEcan endogenous market structure on the

standard real business cycle framework: see elgiago & Etro (2007).

One could wonder how peculiar IES preferences@idt & Stiglitz (1977: p. 304) write: .. we
would normally expect that as the number of comtiesdproduced increases, the elasticity of
substitution between any pair of them should inseedn the symmetric equilibrium, this is just the
inverse of the elasticity of marginal utility. Thanhigher x would correspond to a lower n, and
therefore a lower elasticity of substitutior’.. This suggestion is taken up by Krugman (197%ow
assumes a decreasing elasticity of substitutioncantiments this way: “..tHis assumptiohseems

to be necessary if this model is to yield reasomakkults, and | make the assumption without
apology” (Krugman, 1979: p. 476). However, the previoniition seems misplaced. As a matter
of fact, due toadditive symmetric preferences, in a symmetric equilibritine elasticity of
substitution between any two varieties doesdependdirectly on the number of varieties actually
consumed. The relevant question is rather how the elastiatysubstitution might change
according to the scale of consumption. We argut IEa preferences are not less likely than the
popular CES ones, or than the CARA preferencesdasdrve to be investigated. Indeed, this paper
shows that the assumption of a non increasing i@lgsof substitution is not necessary for

monopolistic competition to yield “reasonable résul

9 This was first noticed by Pettengill (1979: p. 68nd acknowledged by Dixit & Stiglitz (1979: pp62-3) while
pointing out that, in their setting, an increasethe number of commodities/firms does not incretdwe degree of
crowding in the commodity space.
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Appendix 1: Examples of different monopolistic competition effects on prices

In this Appendix we show two examples of utilityhfitions leading respectively to no change and a

decrease in the equilibrium price after an increéaske number of monopolistic competitors.

1. The CES case (Dixit & Stiglitz, 1977, and Krugman, 1980)

Suppose that:

o

u(xi) = X_' (All)
Yo

fori =1, ...,N, with 0 <p< 1:ie.,u(l))is a “constant relative risk aversion” (sub-)tyifunction.
Preferences are CES, and demand elasticity is amnahd given by = 1/(o - 1), withm = 1/p.

Figure 1 shows the effect of an increase in thelrarof varieties:

Y/nx

c/p

* X
X X

FigureA.1: the CES case

Notice that in Figure A.1 an increase in the numidefirms/varieties for a given level of nominal
income decreases the amount of each of them buédeanchanged the equilibrium price. The
obvious reason is that the optimal mark up doesdepend in such a case on the amount to be
produced. Since the equilibrium values can be yasdmputed, the CES case has been
tremendously popular in applications (especiallinternational trade and macroeconomic models).

12



2. The CARA case (Bertoletti, 1998 and 2006 and Behrens & Murata, 2007)

Assume that

u(x)=-——, (A1.2)

a

for i =1, ...,N, with a > 0. Thereforeu(-) is a “constant absolute risk aversion” (suldijyt
function, preferences are quasi-homothetic gml= -1/(ax), with m(x) = 1/(1 - ax) (this requires
that a is small enough with respect ). Then demand elasticity is increasing along amgiv
individual demand curve (the elasticity of marginallity u’(-) is decreasing) and a smaller
consumption is associated to lower prices in a sgtrim equilibrium. The situation can be

graphically represented as follows:

Y/nx

p
c/(1 - ax)
] i — ,
p |
C [} ,,/
N
X' ;< X

Figure A.2: the CARA case

Notice that an increase in the number of variatekices both the consumption level of the single
variety and its equilibrium price. The mark up ‘eari“procyclically”, so that an increase in

competition also benefits consumers through lowieep
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Appendix 2: The case of price-increasing Cournot competition
In this Appendix we show that, under IES prefersngeice-increasing competition can also arise
in an oligopoly & la Cournot) version of our setting. By using (1) 48 one can easily derive the

completeinversedemand function of the representative consumer:

u'(x)Y

-, A2.1
S U)X, Az

P (X) =

which is decreasing with respectxo Given (A2.1), it is straightforward to computettihe FOC

for Cournot profit maximization is given by (it neigesu” (X)x + u’(x) > 0):

R0 L OOX +HUOOIE, U06)x)
ox (U 0)%,) |

(A2.2)

and that the (global) satisfaction of (5) ensufesdt the “marginal revenuedR/0x; is decreasing

with respect to;..

It follows that in anysymmetricequilibriuma la Cournot for which (A2.2) holds it must be that:

L= (DX U], (0-D)

= A2.3
n’u’(x)c n’m(x)c (A2.3)
with
p= Lm(x)c (A2.4)
(n-1) ' '
Thus, by using (1), the symmetric oligopoly equiliimn quantityx,(n) is defined by:
(n —21)Y =m(Xx)X. (A2.5)
n°c

Since the left-hand-side of (A2.5) does not inceeagth respect tm if n > 2, and the right-hand-
side is increasing with respectxgait follows that an increase in the number of coritped/varieties
decreaseg,(n). Such an increase in competition also raisegthudlibrium pricep, if and only if it

decreaseny, i.e., if and only if the elasticity o§(n) is less than — 1. Since:

X,(Mn _2-n m(x, (n))
X,(N) =1 m(x, ()X, () +m(x,(n))’

(A2.6)
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the condition for price-increasing oligopoly conipenh is equivalent to:

MO mM)x,(n) | 1
mx, () n-1

(A2.7)

Condition (A2.7) is not obviously satisfied in aogse of IES preferences (for any valueybf);

however, consider the (limiting) case of (8). Comagpion shows that, under (8):

m(x) = ; : (A2.8)
K

and

mo)x ___ ¥ (A2.9)
m(x) 1+ x¥ '

Accordingly, under (8), (A2.7) is equivalent to:
(n=1y-1>x,(n’, (A2.10)

which must hold when is large enough.
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