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measure of concavity of the utility, interpreted as the relative love for variety. 
When the relative love for variety increases with the consumption level, the 
market displays standard competitive effects. On the contrary, when it 
decreases, the equilibrium price increases with the number of firms and the 
market size, while the CES is the borderline case. Finally, we apply our setting 
to trade theory and uncover several new properties hindered by the CES, 
such as dumping and reverse dumping. 
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1 Introduction

Monopolistic competition has been used successfully in a wide range of fields, including economic growth

and development, international trade, and economic geography. Although the CES utility model has been

the workhorse of the vast majority of contributions based on monopolistic competition, it is fair to say

that this model suffers from several major drawbacks. First, individual preferences lack flexibility since

the elasticity of substitution is constant and the same across varieties. Second, the market outcome is

not directly affected by the entry of new firms. In particular, markups and prices are independent of the

number of competitors. This runs against empirical evidence, which shows that firms operating in bigger

markets have lower markups (Syverson, 2007). Third, there is no scale effect, that is, the size of firms is

independent of the number of consumers, which contradicts the fact that firms tend to be larger in larger

markets (Campbell and Hopenhayn, 2005). Fourth, due to its very specific nature, the CES model yields

fairly particular results, the robustness of which is not often checked. Last, in many applications, the

CES utility is nested into an upper-tier Cobb-Douglas utility. This implies that expenditure shares and

demands for different types of goods are independent from each other. To a large extent, these simplifying

assumptions explain the success of the Dixit-Stiglitz model: the CES provides a convenient analytical tool

that can be used as building-blocks in various settings.

Thus, we find it both meaningful and important to develop a more general model of monopolistic

competition. The CES must be a special case of our setting to assess how our results depart from those

obtained under the CES. To provide a better description of real world markets, we must also cope with the

main issues highlighted in oligopoly theory. Developing such a general model and studying the properties of

the market equilibrium is the main objective of this paper. To achieve our goal, we assume that preferences

over the differentiated product are additively separable across varieties. However, unlike Dixit and Stiglitz

(1977) who work mainly with a power function, we derive the properties of the market outcome for a

general and unspecified utility function. Though still restrictive, we will see that additive preferences are

rich enough to describe a range of market outcomes much richer than the CES. In particular, this setting

will allow us to deal with various patterns of substitution through the relative love for variety, which is

the counterpart of the measure of relative risk aversion à la Arrow-Pratt. We will show that the elasticity

of substitution across varieties is the inverse of the relative love for variety, which implies that our model,

unlike the CES, allows for the degree of product differentiation to be endogenous.

By ignoring strategic interactions, our setting remains tractable but sufficiently rich (i) to display a
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wide range of effects highlighted in industrial organization and (ii) to uncover new and unsuspected results

under well-behaved utility functions. Specifically, we will show that the market outcome depends on how

the relative love of variety, hence the elasticity of substitution, varies with the consumption level. To be

more precise, the market outcome may obey two opposite patterns. On the one hand, when the relative

love for variety increases with consumption, the equilibrium displays the standard pro-competitive effects

generated by the entry of new firms and a larger size of the market, two effects that the CES does not

apprehend: more firms, a larger market size, or both lead to lower market prices. On the other hand, when

the relative love for variety decreases, the equilibrium displays an anti-competitive behavior, meaning that

the entry of new firms, a larger market, or both lead to higher prices. Although at odds with the standard

paradigm of entry, this result agrees with several contributions in product differentiation theory (Amir

and Lambson, 2000; Chen and Riordan, 2007, 2008) as well as with empirical studies showing that entry

or economic integration may lead to higher markups (Ward et al., 2002; Badinger, 2007). It should not be

viewed, therefore, as an exotica. What our paper adds to the literature is the idea that anti-competitive

behavior need not be driven by defence strategies: it may result from the nature of preferences with utility

functions which are otherwise well-behaved. We also want to stress that the CES is the dividing line

between those two classes of utility functions since it does not display any of these effects. In addition,

though the mass of firms always increases with the size of the market, it does so less than proportionally

in the pro-competitive case and more than proportionally in the anti-competitive one. Last, whereas most

existing papers focus on a single monopolistically competitive sector, we show that our main results can be

extended to a multi-sector economy under fairly mild assumptions on the upper-tier utility. Therefore, our

analysis is consistent with the idea that, though most sectors of the economy are probably pro-competitive,

a few ones may be anti-competitive.

Our research strategy has also empirical appeal because it provides theoretical predictions that are

sufficiently simple to be tested, sufficiently general to make sense on an empirical level, and precise enough

to allow one to discriminate between different explanations. Furthermore, our approach also sheds new

light on models that are commonly used in the empirics of trade. In particular, our analysis shows

that a single market equilibrium, which leads to a specific value of the elasticity of substitution, can be

rationalized by a CES model yielding this equilibrium. However, this does not mean that the CES can

be used without questioning its relevance in studies comparing several markets and/or periods. Indeed,

even when the CES provides a good approximation of preferences for a particular dataset, one may expect

very different estimates of the elasticity of substitution to be obtained with different datasets. We need
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not assume changing preferences to rationalize this difference. It is sufficient to assume that elasticity of

substitution across varieties varies with the consumption level.

Having this in mind, we apply our setting to international trade with the aim to uncover new results.

Unlike what is known under the CES, we show that, depending on preferences, firms’ pricing exhibits

richer behaviors such as dumping (Brander and Krugman, 1983), reverse dumping (Greenhut et al., 1987),

or both. Recent empirical studies support the idea that, in several manufacturing sectors, French firms

would adopt reverse dumping (Martin, 2009).

The idea of additive preferences is not really new since it goes back at least to Houtakker (1960),

who introduced this specification precisely because it provides new impetus to empirical analysis. Using

the same preference structure, Spence (1976) and Vives (1999, ch.6) have derived equilibrium conditions

similar to ours. However, their main purpose is different from what we accomplish in this paper since

their aim is to compare the free entry equilibrium and the social optimum. Our model also share several

similarities with Krugman (1979) who shows how decreasing demand-elasticity yields what we call pro-

competitive markets. Yet, Krugman did not explore the market implications of his model, perhaps because

his purpose was different from ours. His approach has been ignored in subsequent works by trade theorists.

As observed by Neary (2004, p.177), this is probably because Krugman’s specification of preferences “has

not proved tractable, and from Dixit and Norman (1980) and Krugman (1980) onwards, most writers

have used the CES specification.” Instead, we show that Krugman’s approach is tractable. To be precise,

by using the elasticity of the marginal utility, we can provide a complete characterization of the market

outcome and of all the comparative statics implications in terms prices, consumption level, outputs, and

mass of firms/varieties.1

The paper is organized as follows. The next section presents the model in the case of a one-sector

economy. We characterize the short-run equilibrium in which the mass of firms is exogenous and the

long-run equilibrium in which the mass of firms is determined by free entry and exit. In Section 3, we

extend our results to the case of a multi-sector economy with a general upper-tier utility, as suggested by

Dixit and Stiglitz (1977). In Section 4, we apply our approach to a new trade theory setting and derive

the properties of firms’ pricing behavior. Section 5 concludes.
1After completion of this paper, K. Behrens brought to our attention the paper by Bertoletti et al. (2008). Their analysis

starts from the same primitives but does not go as far as us.

4



2 The one-sector economy

2.1 The basic model

The economy involves one differentiated good and one production factor - labor. There are L workers

and each supplies E units of labor. Labor is chosen as the numéraire so that E is both a worker’s

income and expenditure. The differentiated good is made available as a continuum N of horizontally

differentiated varieties indexed by i ∈ [0, N ] (endowed with the Lebesgue measure). They are provided by

monopolistically competitive (hereafter, MC) firms. Each firm produces a single variety and no two firms

sell the same variety. To operate every firm needs a fixed requirement f > 0 and a marginal requirement

c > 0 of labor, so that the production cost of a firm supplying the quantity q is equal to f + cq.

Preferences. Consumers’ preferences are additively separable (we discuss in the concluding section

the case of non-separable preferences). Given a (measurable) price function p = pi≤N and an expenditure

value E, every consumer chooses a (measurable) consumption function x = xi≤N to maximize her utility

subject to the budget constraint:

max
x(.)

U ≡
ˆ N

0
u(xi)di s.t.

ˆ N

0
pixidi = E

where u(·) is a thrice continuously differentiable, strictly increasing and strictly concave function.2 Note

that preferences are not homothetic when u is not a power function.

The assumptions made on the utility u imply that a consumer displays a love for variety. Let indeed

Q > 0 be any given quantity of the differentiated good. If she consumes the same number Q/n units

of each variety i ∈ [0, Q/n] with n < N , the consumer enjoys the utility level given by U(n; Q) =

nu(Q/n) + (N − n)u(0). Note that u(0) 6= 0 implies that increasing the number of varieties affects the

consumer’s well-being even when she does not change her consumption pattern. This does not strike us

as being plausible. For this reason, we assume from now on that u(0) = 0. That said, it is readily verified

that nu(Q/n) is a strictly increasing function of n under the assumptions made on u. Consequently,

rather than concentrating her consumption over a small mass of varieties, the consumer prefers to spread

it over the whole range of available varieties (n = N). This implies that our setting does not impose any

additional restriction on u for consumers to exhibit a love for variety.

All of this has the following implication: individual consumption in the theory of monopolistic compe-
2We do not include firms’ profits into the budget constraint for the following two reasons. First, when the mass of firms

is fixed, each firm accurately treats the total profits parametrically because it is negligible. Second, when the mass of firms
is determined by free entry, total profits are zero.
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tition with love for variety is formally equivalent to individual decision-making in the Arrow-Pratt theory

of risk aversion, the mix of risky assets being replaced with the mix of differentiated varieties. This will

allow us to derive properties of firms’ demands that are both intuitive and simple. More precisely, the key-

concept for our study of monopolistic competition is what we call the relative love for variety (hereafter,

RLV)

ru(xi) ≡ −xiu
′′(xi)

u′(xi)
> 0. (1)

Under the CES, we have

u(xi) = xρ
i

where ρ is a constant such that 0 < ρ ≤ 1, thus implying a constant RLV:

ru(xi) = 1− ρ.

Behrens and Murata (2007) retain the CARA utility u(x) = 1 − exp(−αx) where α > 0 is the absolute

love for variety, so that the corresponding RLV, i.e. ru = αx, increases with the consumption level.

To better understand the economic meaning of ru, it turns out to be useful to evaluate it along the

diagonal in the quantity space (xi = x). Using the definition of the elasticity of substitution σ (see, e.g.

Nadiri, 1982, p.442), we obtain

ru(x) =
1

σ(x)
. (2)

Thus, at a symmetric consumption pattern, the RLV is the inverse of the elasticity of substitution across

varieties. However, unlike the CES where the elasticity of substitution is exogenous and constant, the value

of σ varies here with the consumption level x or, equivalently, with the price level and the mass of varieties,

as in the translog utility (Feenstra, 2003). In other words, a higher consumption of the differentiated

product makes consumers’ love for variety stronger when the RLV is increasing, while the love for variety

gets weaker when the RLV is decreasing. This is because consumers’ preferences for more balanced bundles

of varieties become, respectively, stronger or weaker. Both schemes seem a priori plausible, which means

that it is hard to make predictions about the behavior of the RLV without appealing to empirical studies.3

3The expression of the elasticity of substitution is more involved when the consumption pattern is asymmetric. Therefore,
when firms are heterogeneous, the equilibrium value of σ varies with the two varieties under consideration when their
consumption levels are different.
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Demand. To determine the equilibrium consumption, we differentiate the Lagrangian

U + λ

[
E −

ˆ N

0
pixidi

]

with respect to xi and get

u′(xi) = λpi (3)

where the Lagrange multiplier λ is determined by the price function p(·), the mass of varieties N , and

the expenditure E. In other words, the marginal utility of income captures all the market ingredients that

matter to consumers (and firms), very much as the price index does in the Dixit-Stiglitz model.

Clearly, the consumer’s inverse demand

pi(xi) = u′(xi)/λ (4)

is univocally determined. Because the Lagrange multiplier acts only as a scaling factor, this expression

implies that the inverse demand and the marginal utility display the same properties. In particular, pi(xi)

is strictly decreasing in xi. Similarly, setting ϕ ≡ (u′)−1, we obtain the consumer’s direct demand for

variety i:

xi(pi) = ϕ(λpi).

Unlike Dixit and Stiglitz (1977), we do not assume that u, hence ϕ, takes a specific functional form.

Instead, we will keep u unspecified. Since ϕ′ = 1/u′′ < 0, xi is strictly decreasing in pi.

Since there is a continuum of varieties, the consumption level of a single variety j has negligible impact

on a consumer’s utility. Thus, changing the price of variety j does not affect the i-s demand for i 6= j.

Consequently, the optimal consumptions before and after the price change are (almost everywhere) the

same. Therefore, the price choice made by firm j has no impact on firm i’s demand function:

∂xi

∂pj
= 0 for j 6= i

which means that the individual demand for a variety depends only upon its price and the marginal utility

of income. It is readily verified that the elasticity of the inverse demand is equal to the RLV. Consequently,
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the price-elasticity of demand is equal to the inverse of the RLV:

εi(pi) ≡ −pi

xi

∂xi

∂pi
=

1
ru[xi(pi)]

(5)

which is independent of the value of the multiplier λ though preferences are not quasi-linear (see also

Appendix A). Therefore, a stronger (resp., weaker) love for variety generates less (resp., more) elastic

demands. This is because a stronger love for variety induces consumers to focus more on a balanced

mix of varieties, which in turn makes the demands for these varieties less sensitive to changes in their

relative prices. This relationship builds the link with Krugman (1979) who assumes the price-elasticity to

be decreasing, i.e. the RLV is upward sloping. Furthermore, (2) and (5) imply that, along the diagonal

in the quantity space, the elasticity of substitution among varieties is equal to the price-elasticity of a

variety’s demand, as in the CES case (Vives, 1999). However, unlike the CES, this relationship ceases to

hold off-diagonal, while both σ and εi vary with the common consumption level x.

Producers. Since all consumers face the same multiplier, the functional form of the demand for variety

i is the same across consumers, which implies that the market demand is given by Lxi. Because each firm

accurately treats λ(·) as a parameter, it behaves like a monopolist on its market. Hence, maximizing profits

with respect to price or quantity yields the same equilibrium outcome. Using (4), the profit function may

be rewritten as follows:

π(xi; x(·), E) =

[
u
′
(xi)

λ(·) − c

]
Lxi − f.

For any given value of λ(·), there exists a maximizer if the following two conditions hold:

lim
z→0

[u
′
(z) + zu′′(z)] = ∞ lim

z→∞[u
′
(z) + zu′′(z)] ≤ 0. (6)

Indeed, the marginal revenue curve intersects at least once the horizontal line λ(·)c. Moreover, this

maximizer is unique if π(xi; x(·), E) is strictly concave with respect to xi. Expressed in terms of the utility

u, it is readily verified that this condition is equivalent to

ru′(xi) = −xiu
′′′(xi)

u′′(xi)
< 2. (7)

In words, this implies that inverse demands cannot be too convex. Throughout the rest of this paper, we

assume that the conditions (6)-(7) hold.

As will be seen below, we need an additional condition on ru(0). It is well known that the strict

8



concavity of profits means that the marginal revenue is strictly decreasing. Consequently, for a given

utility u, two cases may arise. First, the equation u
′
(z) + zu′′(z) = 0 has no solution. Using (6), it must

be that ru(z) is smaller than 1 for all z > 0. Second, the equation u
′
(z) + zu′′(z) = 0 has a solution z0.

Then, we have ru(z) < 1 for z < z0 and ru(z) > 1 for z > z0. In this case, we may restrict ourselves to the

interval (0, z0) in which ru(z) < 1 since all equilibria belong to (0, z0). Without loss of generality, we may

then assume that ru(z) < 1 for all relevant values of z > 0. In what follows, we will assume a somewhat

stronger condition:

ru(z) < 1 for all z ≥ 0. (8)

We are now ready to characterize the equilibria. In order to disentangle the various effects at work,

it is both relevant and convenient to distinguish between what we call a short-run equilibrium, in which

the mass N of firms is fixed, and a long-run equilibrium in the which the mass of firms is endogenously

determined through free entry and exit.

2.2 The short-run equilibrium

Let qi ≡ Lxi be firm i’s output. Given the mass N of firms, q̄ = q̄i≤N is a short-run equilibrium if no

firm finds it profitable to change unilaterally its output while anticipating accurately the value of λ(·).
For reasons that will become clear below, we focus on a symmetric equilibrium in which x̄i = x̄(N) for

(almost) all i ∈ [0, N ]. The resulting equilibrium price p̄ then follows from (4).

It is readily verified that the first-order condition for firm i’s profit maximization may be written as

follows:

M̄ ≡ p̄− c

p̄
= ru(x̄). (9)

Hence, in equilibrium, the mark-up of a firm is equal to the RLV. Since ru(x̄) < 1, the elasticity of

substitution must exceed 1 at any symmetric equilibrium. Furthermore, since all firms face the same

Lagrange multiplier λ(·), the solutions to the first-order condition are the same across firms, which implies

that all solutions (if any) are such that all prices are equal. Hence, if a short-run equilibrium exists, it is

unique and symmetric.

The condition (9) and the budget condition imply the following two equilibrium equations:

1− c

p̄
= ru

(
E

Np̄

)
x̄ =

E

Np̄
. (10)

9



Both sides of the left hand expression are continuous. Furthermore, since l1(p) ≡ 1 − c/p increases from

0 to 1 on [c,∞), it intersects l2(p) ≡ ru(E/Np) at some p > c if the two conditions l2(c) > 0 and

l2(∞) < 1 hold. The latter condition is equivalent to (8). Under this condition together with (6) and (7),

the equations (10) have a unique and positive solution, which is the short-run equilibrium.

The impact of N . Differentiating the equilibrium condition (10) with respect to N leads to the

expression (
c

p̄
+

E

Np̄
r′u

)
N

p̄

dp̄

dN
= − E

Np̄
r′u.

Plugging the solution of (10) with respect to c/p̄ and x̄ = E/Np̄ into this expression yields

(1− ru + x̄r′u)
N

p̄

dp̄

dN
= −x̄r′u. (11)

Differentiating (1) with respect to xi, we obtain the identity:

x̄r′u = (1 + ru − ru′)ru. (12)

Substituting for x̄r′u into the left-hand side of (11), we get

1− ru + x̄r′u = 1 + r2
u − ruru′ > (1− ru)2 ≥ 0

where we have used (7). Therefore, (11) implies that dp̄/dN and r′u(x̄) have opposite signs. Consequently,

we have:

Proposition 1 If (6)-(8) hold, then there exists a unique and symmetric short-run equilibrium. Further-

more, when the relative love for variety increases (resp., decreases) with the consumption level, then the

equilibrium price decreases (resp., increases) with the mass of firms. The equilibrium price is independent

of the mass of firms if and only if the utility is given by a CES.

When the RLV increases with the consumption level, the entry of new firms leads to a lower equilibrium

price. This is the standard pro-competitive effect generated by entry, which works here as follows. Since

x = E/Np, the consumption x evaluated at p̄ decreases with N . Hence, r′u > 0 and (2) implies a lower

elasticity of substitution, hence a higher mark-up. The market is, therefore, more competitive and the

equilibrium price lower. In contrast, when the RLV decreases with the consumption level, the entry of

new firms leads to a higher equilibrium price. In this case, entry gives rise to an anti-competitive effect.
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This unexpected result can be explained by reversing the above argument. The individual consumption

being decreasing with N , varieties become more differentiated since r′u < 0. This makes the market less

competitive, which yields a higher price. The CES is the only function that has a constant RLV. It is,

therefore, the only utility for which entry does not impact on the equilibrium price. Hence, we may safely

conclude that the CES is the borderline between two very different, classes of utility functions.

This difference in results may be understood as follows. We have seen that the multiplier λ increases

with N . Using (4) it is then readily verified that the entry of firms shifts down proportionally the incum-

bents’ inverse demands. Figure 1 shows how the inverse demands change when λ increases from 1 to 2.

In the left-handed panel, the marginal revenue curve is sufficiently flat for the equilibrium prices to go

down. In contrast, in the right-handed panel, the stronger curvature of the inverse demand implies that

the equilibrium price increases with N . Thus, whether the market is pro- or anti-competitive depends on

the curvature of the inverse demands relative to the one of the CES-demand.

x

p u=-2+2�!!!!!!!!!!!x + 1

u’HxL

u’HxL�2

MR

0.5 MR

C
P2

Α z2HΑL z1HΑL

P1

x

p u=x+2�!!!x

u’HxL

u’HxL�2
MR

0.5 MR

P1

C

P2

Figure 1: The impact of entry on pro- and anti-competitive demands.

Formally, curvature is expressed by the concept of radial convexity. Consider two positive and decreas-

ing functions f1(x) and f2(x) and let xi(α) be the solution to fi(xi) = αxi for α ∈ (0, π/2) so that α and xi

move in opposite directions. We say that f1 is more radially convex that f2 if d[f ′1(x1(α))/f ′2(x2(α))]/dα >

0 holds for all α ∈ (0, π/2). In words, the curvature of f2 is stronger than that of f1 when the ratio of

the slopes of the two functions increases with the slope of the radius. Let p1(z) and p2(z) be two inverse

demand functions (in Figure 1 p1(z) = u′(z) and p2(z) = u′(z)/2 have same radial convexity). For any

α ∈ (0, π/2), the corresponding radius intersects these two demands curves at z1(α) and z2(α) which are

such that
p1[z1(α)]

z1(α)
=

p2[z2(α)]
z2(α)

= α.
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Multiplying this expression by p′1[z1(α)]/p′2[z2(α)] and using (5), we obtain

r1[z1(α)]/r2[z2(α)] = e1[z1(α)]/e2[z2(α)] = p′1[z1(α)]/p′2[z2(α)].

When r2(z) is constant, r1(z) is increasing (resp., decreasing) if and only if p1 is less (resp., more) radially

convex than the inverse isoelastic demand. Thus, whether the market is pro- or anti-competitive depends

on the curvature of varieties’ demand relative to the curvature of the CES-demand.

It remains to show that both the pro- and anti-competitive outcomes may be generated by well-behaved

utility functions. To this end, we consider the following class of parametrized utility functions, called the

“augmented-HARA,” which enables us to derive both the pro- and anti-competitive outcomes:

u(x) =
1
ρ

[(a + hx)ρ − aρ] + bx (13)

where a ≥ 0, h > 0, b ≥ 0, and 0 < ρ < 1. This expression boils down to the CES for a = b = 0, while it

is equivalent to a standard HARA utility when b = 0. Setting (i) a = 1, h = 1, b = 0, ρ = 1/2, and (ii)

a = 0, h = 1, b = 1, ρ = 1/2 in (13), we get

u1(x) = 2
√

x + 1− 2 u2(x) = 2
√

x + x

which imply

ru1(x) =
1

2(1 + 1/x)
ru2(x) =

1
2(1 +

√
x)

.

Clearly, the former increases with x whereas the latter decreases, which means that the market outcome

is pro-competitive under u1 and anti-competitive under u2. For simplicity, we have chosen to express the

equilibrium prices through their inverse N(p̄i) for i = 1, 2 in which E is normalized to 1. Under u1, we

have

N(p̄1) =
2c− p̄1

2p̄1(p̄1 − c)

which is decreasing in p̄1 over the interval (c, 2c), so that p̄1(N) also decreases with N . Note that p̄1 is

always smaller than 2c for a positive mass of firms to be active and tends to c when N tends to infinity.

Under u2, we obtain

N(p̄2) =
4(p̄2 − c)2

p̄2(p̄2 − 2c)2

which is also defined over (c, 2c). Differentiating this expression shows that N(p̄2) is increasing on this
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interval. Consequently, the equilibrium price decreases with N under u1, whereas it increases under u2.

2.3 The long-run equilibrium

A symmetric long-run equilibrium is defined by a mass of firm N̄ and a symmetric equilibrium x̄ such that

firms earn zero profits:

(p̄− c)Lx̄ = f.

This shows that the equilibrium outcome depends on the “relative” market size L̃ ≡ L/f , so that com-

parative statics in terms of L̃ allows one to capture shocks in both population and technology. Using the

zero-profit condition and (9), we find the equilibrium consumption of each supplied variety:

x̄ =
1
cL̃

(
1
M̄

− 1
)

. (14)

Furthermore, using the zero-profit condition and the budget constraint, we obtain

E

N̄
=

f

LM̄
=

1
L̃M̄

.

The conditions for a long-run equilibrium may then be written as follows.

Proposition 2 Every symmetric long-run equilibrium must satisfy the following two conditions:

M̄ = ru

[
1
cL̃

(
1
M̄

− 1
)]

(15)

N̄ = E L̃M̄. (16)

To illustrate, we go back to the above examples of pro-competitive utility u1 and anti-competitive

utility u2 and determine the corresponding markups:

M̄1 =
2√

8cL̃ + 1 + 3
M̄2 =

1
2

(
1− 1√

cL̃ + 1

)
.

It is readily verified that the equilibrium prices are, respectively, decreasing and increasing with L̃.

The following remarks are in order. First, since (15) depends only upon the profit margin M̄ , the

equilibrium conditions do not form a system of simultaneous equations. Solving (15) for M̄ and plugging
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the solution into (16) yields the unique equilibrium value N̄ . Second, whatever the functional form of the

utility u, the equilibrium price does not depend on the expenditure level E. This in turn implies that the

equilibrium price prevailing in the MC-sector is independent of how the other sectors (if any) behave. This

is because the price-elasticity of a firm’s demand, hence this firm’s profit-maximizing price, depends only

upon the degree of love for variety within the MC-sector. We will explore in Section 3 some implications

of this property. Last, the two parameters describing the size of the MC-sector, i.e. E and L, do not play

the same role in determining the market outcome because M̄ is independent of E, whereas M̄ varies with

L.

In the two sub-sections below, we study the impact of a change in the relative market size on the

symmetric long-run equilibrium.

2.3.1 The impact of cost and market size

Price. Taking the total differential of (15) with respect to L̃, solving for dM̄/dL̃ and multiplying both

sides by L̃/M̄ , we obtain:

L̃

M̄

dM̄

dL̃
= − x̄

ru + r′u
L̃ru

r′u = − x̄ (1− ru)
ru(1− ru) + r′ux̄

r′u = − x̄ (1− ru)
(2− ru′) ru

r′u (17)

=
x̄(M̄ − 1)
(2− ru′) ru

r′u = (M̄ − 1)
1 + ru − ru′

2− ru′
> M̄ − 1 (18)

where we have used successively (14), (15), (12), (11), and (8).

It follows from (15) that

L̃

M̄

dM̄

dL̃
=

L

M̄

dM̄

dL
= − f

M̄

dM̄

df
=

c

M̄

dM̄

dc
. (19)

Since ru < 1 and ru′ < 2, it follows from (17) that dM̄/dL̃ and r′u have opposite signs. Therefore, as in

the foregoing, three cases may arise according to the sign of r′u. For example, when r′u > 0, the equilibrium

mark-up decreases with L̃. As a result, the equilibrium price falls when the population size L increases,

the level of fixed cost f decreases, or both. These effects are expected because a larger L or a smaller f

fosters entry, which here leads to a lower market price. This corresponds to the standard pro-competitive

effect generated by a bigger market. In contrast, when r′u < 0, we fall back on the anti-competitive case

uncovered in the above section.

14



Last, we show in Appendix B that a higher marginal cost always leads to a higher price. In addition,

r′u > 0 (resp., r′u < 0) implies that a higher marginal cost leads to a less (resp., more) than proportional

increase in market price. In other words, the pass-on varies with the RLV.

Industry size. To study how the size of the MC-sector changes with the structural parameters, we

differentiate the equilibrium condition (16). Using (18), we then obtain

L̃

N̄

dN̄

dL̃
= 1 +

L̃

M̄

dM̄

dL̃
> M̄ > 0.

Hence, regardless of the sign of r′u, the equilibrium mass of firms is always an increasing function of the

size of the economy. Thus, the RLV does not affect the pro-entry effect generated by a larger market.

However, it affects the way this pro-entry effect reacts to market size: the above elasticity is smaller than 1

if and only if r′u > 0, , which means that N̄(L) grows at a decreasing rate. In other words, when consumers

display an increasing (resp., decreasing) RLV, a growing population enjoy a larger but less (resp., more)

than proportionate mass of varieties. As it should now be expected, the mass of varieties grows linearly

with L if and only if the utility is given by the CES:

N̄ = (1− ρ)
L

f
. (20)

How does N̄ react to the cost parameters? Since increasing f is tantamount to decreasing L̃, N̄ must

decreases with f . Furthermore, as shown in Appendix, a higher marginal cost leads to a larger mass of

firms if and only if r′u > 0.

Consumption and output. The impact of the above parameters can be obtained in a similar

way by differentiating the corresponding equilibrium conditions (see Appendix B for more details). It is

worth to single out two results. First, the consumption of each variety always falls when the size of the

economy rises, the reason being that consumers prefer to spread their consumption over the wider range

of varieties that results from the entry of new firms. Second, despite the larger mass of competitors, a

growing population induces each firm to produce more if and only if the RLV is increasing. Again, this is

because the entry of new firms leads to a lower market price.

15



2.3.2 Synthesis

Our results are summarized in the following two propositions.

Proposition 3 The impact of the relative market size L̃ ≡ L/f on the symmetric long-run equilibrium is

as follows:

r′u(x) > 0 r′u(x) = 0 r′u(x) < 0

Ep̄/L̃ ≡ L̃
p̄

dp̄

dL̃
↓ : −M̄ < Ep̄/L̃ < 0 o : Ep̄/L̃ = 0 ↑ : 0 < Ep̄/L̃ S 1

EN̄/L̃ ≡ L̃
N̄

dN̄

dL̃
↑ : 0 < EN̄/L̃ < 1 ↑ : EN̄/L̃ = 1 ↑ : 1 < EN̄/L̃

Ex̄/L̃ ≡ L̃
x̄

dx̄

dL̃
↓ : −1 < Ex̄/L̃ < 0 ↓ : Ex̄/L̃ = −1 ↓ : Ex̄/c < −1

Eq̄/L̃ ≡ L̃
q̄

dq̄

dL̃
↑ : 0 < Eq̄/L̃ < 1 o : Eq̄/L̃ = 0 ↓ : −1 S Eq̄/L̃ < 0

Again, we see that what determines the properties of the market outcome is the variety-loving attitude

of consumers. That said, the following comments are in order. First, regarding the impact of market

size on the equilibrium price, it is worth noting that the long-run equilibrium inherits the pro- and anti-

competitive properties of the short-run equilibrium. To understand why, we observe that the size N̄ of the

industry always grows with L. Indeed, when there are more consumers, the profits of incumbents increase,

thus attracting new firms. According to the sign of r′u, such an entry leads to a lower or higher market

price. When r′u > 0, the decrease in market price slows down the entry of new firms. However, since

the elasticity of N with respect to L is smaller than 1, this negative feedback effect cannot outweigh the

initial increase in N . Consequently, the market price is established at a level lower than the initial one.

On the contrary, when r′u < 0, the feedback effect is positive. This further pushes N upward, making

the elasticity of N bigger than 1, which in turn yields a higher market price. Yet, this price does not

become arbitrarily large because the individual consumption of each variety decreases at a rate exceeding

1. Under the CES, there is no feedback effect because the market price is unaffected by the entry of new

firms. Thus, using the CES as a benchmark, when the market size grows, consumers face a smaller range

of varieties and lower prices when they display an increasing RLV. In contrast, the range of varieties is

wider and prices are higher under a decreasing RLV than under the CES.

To shed further light on the role of market size, it is worth investigating how the equilibrium value λ̄

of the Lagrange multiplier changes with L. It follows immediately from (4) and (9) that

λ̄ =
u′(x̄)[1− ru(x̄)]

c
=

u′(x̄) + x̄u′′(x̄)
c

.
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Differentiating the numerator of this expression and using (7) shows that λ̄ strictly decreases with x̄.

Proposition 4 then implies that, regardless of u, a larger economy generates a higher marginal utility of

income. This a priori unsuspected result may be explained as follows. While consumers buy a large amount

of each variety in a small economy, they buy a smaller amount in a large economy because they face a

wider range varieties. This lower consumption makes income more valuable in the large economy than in

the small one.

Another peculiar feature of the CES is that the equilibrium size of firms (q̄) is independent of the

market size. Our results show that firms’ size increases in the pro-competitive case. This is because the

industry size grows at a lower pace than the market size while prices go down. On the contrary, firms’ size

decreases in the anti-competitive case because the mass of firms increases at a more than proportionate

rate and charge a higher price. These effects combine to yield a lower output. As expected, lowering the

fixed cost is equivalent to raising market size.

Determining the impact of marginal cost is less straightforward.

Proposition 4 The impact of marginal cost c on the long-run symmetric equilibrium is as follows:

r′u(x) > 0 r′u(x) = 0 r′u(x) < 0

Ep̄/c ≡ c
p̄

dp̄
dc ↑ : 0 < 1− M̄ < Ep̄/c < 1 ↑ : Ep̄/c = 1 ↑ : 1 < Ep̄/c

EN̄/c ≡ c
N̄

dN̄
dc ↓ : −(1− M̄) < EN̄/c < 0 o : EN̄/c = 0 ↑ : 0 < EN̄/c

Ex̄/c ≡ c
x̄

dx̄
dc ↓ : −1 < Ex̄/c < 0 ↓ : Ex̄/c = −1 ↓ : Ex̄/c < −1

Eq̄/c ≡ c
q̄

dq̄
dc ↓ : −1 < Eq̄/c < 0 ↓ : Eq̄/c = −1 ↓ : Eq̄/c < −1

In the CES case, increasing the marginal cost leaves the markup unchanged. In contrast, in the pro-

competitive (resp., anti-competitive) case, the markup decreases (resp., increases) because the market

price increases less (resp., more) than proportionally. This in turn fosters the exit (resp., entry) of firms.

Consequently, a technological change affects the degree of diversity in opposite directions. This discrepancy

in results should be useful in empirical studies to distinguish between the two competition regimes.

In addition, under CES preferences, consumers always benefit from a larger market because prices re-

main constant while more varieties are available. This positive size effect is reinforced in the pro-competitive

case because prices go down while the market supplies more varieties. Hence consumers are better-off. In

the anti-competitive case, the impact of market size on welfare is not so clear. Indeed, although more

varieties are still available, they are priced at a higher level. Therefore, if the equilibrium price increases

at a much higher rate than the mass of varieties, one may expect the welfare level to decrease with the
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size of the market. Indeed, there exist well-behaved utility functions such that a growing market size is

detrimental to consumers.

Before proceeding, we want to make a pause and discuss further the relevance of the CES in empirical

works using the monopolistic competitive setting. In equilibrium, the RLV is equal to the inverse of

the elasticity of substitution. Consequently, one can rationalize the use of the CES once the value of

σ(x̄) = 1/ru(x̄) evaluated at the market outcome is known. In other words, for any symmetric long-run

equilibrium obtained within our framework, there exists a CES model that yields the same market outcome.

Yet, this does not mean that the CES can be used doubtlessly in empirical analyses. In order to estimate

a model with cross-section or panel dataset, we need data heterogeneity stemming from variations in the

underlying structural parameters such as the relative market size L/f . Once we allow for such variations,

Proposition 3 tells us that the corresponding elasticity of substitution also changes, except in the special

case in which the real world would be described by the CES. All of this has the following major implication:

it is likely to be meaningless to assume that the elasticity of substitution is the same across space and/or

time (see Broda and Weinstein, 2006, and Head and Ries, 2001, among many others). This should not

be interpreted as a negative message, however. Instead, it is our contention that richer functional forms,

which encompasses both pro-and anti-competitive effects, should be used in empirical analyses. The results

in Proposition 3 provide some guidelines that should help the empirical economist in detecting whether

or not the market is pro-competitive, thereby helping her to choose a particular specification. To the very

least, we find it fair to say that our analysis gives credence to such an alternative modeling strategy.

3 The multi-sector economy

Following Dixit and Stiglitz (1977), we now turn our attention to the case of a two-sector economy involving

a differentiated good supplied under increasing returns and monopolistic competition, and a homogeneous

good supplied under constant returns and perfect competition. Labor is the only production factor; it is

perfectly mobile between sectors.

Each individual supplies inelastically one unit of labor and is endowed with preferences defined by

max U ≡ U(X,A) = U

[ˆ N

0
u(xi)di, A

]

where U is increasing and strictly concave, while A denotes the consumption of the homogeneous good.

To make sure that both goods X and A are produced at the market outcome, we assume that the marginal
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utility of each good tends to infinity when its consumption tends to zero.

Because there is perfect competition and constant returns in the agricultural sector, the price of

the homogeneous good is equal to the equilibrium wage times a constant that measures the marginal

productivity of labor. We then choose the unit of the homogeneous good for this constant to be equal to

1. Last, choosing the homogeneous good as the numéraire implies that the equilibrium wage is equal to 1

since the output of the agricultural sector is always positive. Since profits are zero, the budget constraint

is given by ˆ N

0
pixidi + A = 1.

The consumer optimization problem may be decomposed in two subproblems, which in general do not

correspond to a two-stage budgeting procedure. First, for any given expenditure E < 1, the consumer’s

program over the differentiated good is

max
ˆ N

0
u(xi)di s.t.

ˆ N

0
pixidi = E.

As in the previous section, under the assumption of concave profits, we may focus on a symmetric outcome

(p,N), so that the optimal value of the foregoing program is

v(p,N, E) ≡ Nu

(
E

Np

)
.

The function v is the indirect utility level derived from consuming the differentiated good at the symmetric

outcome. It follows from the properties of u that v is decreasing and convex in p, increasing in N , increasing

and concave in E, while the cross-derivatives satisfy v′′pN < 0 and v′′EN > 0.

Second, the upper-tier maximization problem may be written as follows:

max
E

U (v(p,E,N), 1−E)

in which v(p,E,N) is the index of the differentiated good consumption. Let E(p,N) be the unique solution

to the first-order condition

U ′
1(·)v′E(·) = U ′

2(·). (21)
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evaluated at a symmetric outcome (p,N). Hence, the lower-tier optimization problem becomes

max
ˆ N

0
u(xi)di s.t.

ˆ N

0
pixidi = E(p,N).

Hence, when consumers preferences are described by a general two-tier utility U(·), the properties of

U are immaterial for the value of the equilibrium price. To illustrate, consider a Cobb-Douglas utility, i.e.

U(X, A) = α log X + (1− α) log A. The corresponding expenditure function E(p,N) may be obtained as

follows. Let eu = xu′/u denote the elasticity of the lower-tier utility u with respect to consumption. After

some manipulations the first-order condition (21) yields

1− α

α
=

1−E

v
v′E =

1− E

E
eu(x̄)

where x̄ denotes the long-run equilibrium consumption of every variety. Using (14) shows that eu(x̄)

depends only upon p̄, which is itself the unique solution to (15). Therefore, eu(x̄) is independent of N , so

that the equilibrium expenditure on the differentiated good is defined by

Ē(p̄) =
eu[x(p̄)]

(1− α)/α + eu[x(p̄)]
.

This expression is tractable enough to be used in comparative static analyses for many specifications of

the lower-tier utility u embodied in a Cobb-Douglas upper-tier utility.

On the other hand, when U is unspecified, it is not possible to derive a closed-form expression for

E. However, we are able to derive the main properties of the long-run equilibrium under some mild

assumptions on U and u. First, since the equilibrium price p̄, individual consumption x̄ and firm’s output

q̄ are independent of the value of E (see (15)), their properties still hold within this general setting.

In contrast, the characterization of the equilibrium mass of varieties is more involved because it depends

on E, which now also depends on N and p. In order to determine the properties of N̄ , we need some

additional assumptions. Working with a specific expenditure function E(p,N) may appear as the relevant

empirical strategy. However, we prefer to identify sufficient conditions (see Appendix C) for the utilities

U and u to yield an expenditure function E(p,N) that satisfies intuitive properties, such as the following

ones:

0 ≤ p

E
· ∂E

∂p
< 1

N

E
· ∂E

∂N
< 1. (22)

The interpretation of these conditions has some appeal. First, the assumption that X and A are com-
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plements in preferences (U ′′
12 ≥ 0) implies that the second and third inequalities hold. Such an assumption

on U is fairly natural in a context in which both X and A refer to composite goods. Furthermore, the first

inequality also implies some form of complementarity, which states that a higher price for the differentiated

good leads consumers to spend more on this good. This agrees with the idea that the consumption of

both X and A decreases because they are bad substitutes. Last, it is worth stressing that the conditions

(22) can be checked once specific utilities are used in empirical analyses.

The following proposition, proven in Appendix D, extends our previous analysis to the case of two

sectors.

Proposition 5 In the two-sector economy, the long-run equilibrium prices, consumption and production

vary with market size and cost parameters as in Proposition 3. Furthermore, if (22) holds, the equilibrium

mass of varieties increases with the market size.

It should be clear from the proof that, within a similar modeling structure, the argument developed

above also applies to multi-sector economies with several differentiated and homogeneous goods.

4 An application to international pricing

The Dixit-Stiglitz model of monopolistic competition has proven to be very useful in the study of trade

flows and firms’ behavior on the international marketplace (Feenstra, 2004). Yet, this model delivers some

predictions that do not fit the data (Bernard et al., 2007). In particular, one of the most problematic

results is related to firms’ pricing behavior: the pass-on is equal to the trade costs. This is not a very

plausible outcome because the existence of spatially separated markets allow firms to discriminate among

consumers on the basis of their country of residence, as suggested by the empirical evidence (Martin, 2009;

Manova and Zhang, 2009).4 The purpose of this section is to show how firms price their varieties when

the utilities U and u are unspecified, instead of being given, respectively, by a Cobb-Douglas and a CES.

As in the preceding section, we consider an economy endowed with two sectors. Two countries, H(ome)

and F (oreign), of sizes LH and LF , where LH ≥ L/2 and LH + LF = L, are populated with identical

consumers. As in new trade theories, manufacturing firms supplying the foreign country incur an iceberg-

type trade cost given by τ > 1, which implies that their marginal delivery cost is equal to τc > c.5 Our
4Manova and Zhang argue that reverse dumping observed in Chinese exports is due to a quality premium. Although this

explanation is likely to be part of the story, it is less clear why such a quality premium would increase with the distance from
China.

5Observe that our analysis may be extended to the case in which the marginal delivery cost is given by c+ t (where t > 0)
instead of τc.
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purpose being to investigate how trade costs affect firms’ pricing behavior in the MC-sector, we follow the

literature and isolate this effect by working with a setting in which workers’ wage is equalized between

countries. This is guaranteed by assuming that the homogeneous good is costlessly traded. Under this

assumption, the price of the homogeneous good is equal across countries. When this good is chosen as

the numéraire, workers’ wage is equal to 1 in both countries as long as the agricultural sector operates

in both countries. The numbers of firms NH and NF in countries H and F are determined by the zero-

profit conditions. However, as in the preceding section, the equilibrium prices can be determined without

knowing the values of NH and NF .

The profit function of firm i located in country k = H,F is given by

π(pkk
i , pkl

i ; pk(·), pl(·), E) = (pkk
i − c)Lkx

kk
i + (pkl

i − τc)Llx
kl
i − f (23)

where pkk
i (resp., pkl

i ) denotes the domestic price of variety i charged in country k (resp., the foreign price

of this variety in country l 6= k), while xkk
i (resp., xkl

i ) is the individual consumption of variety i in country

k (resp., country l). Unless explicitly mentioned, we assume that intra-industry trade prevails.

The equilibrium conditions may be summarized as follows. Applying the profit-maximizing conditions

(15) to (23), we obtain

pkk =
c

1− ru(xkk)
pkl =

τc

1− ru(xkl)
(24)

where pkk (resp., pkl) denotes the symmetric domestic price in country k (resp., the symmetric foreign

price in country l 6= k), while xkk (resp., xkl) is the individual consumption in country k (resp., country

l) of a variety produced in k. Substituting the equilibrium prices (24) into the zero-profit conditions, we

get:
xkkru(xkk)
1− ru(xkk)

Lk + τ
xklru(xkl)
1− ru(xkl)

Ll =
f

c
. (25)

Furthermore, consumers’ budget in country k is:

Nkpkkxkk + N lplkxlk = Ek.

Using (24), it follows from the first-order condition for utility maximization that

τ
u′(xkk)
u′(xlk)

= τ
pkk

plk
=

1− ru(xlk)
1− ru(xkk)

. (26)

22



To determine the domestic and foreign prices set by firms in each country, we must rank the con-

sumption levels of domestic and foreign varieties. Specifically, we show below that the inequalities

xFH ≤ xHF < xHH ≤ xFF always hold. The proof involves three steps.

(i) Setting

φ(x) ≡ u′(x) [1− ru(x)]

the equation (26) may be rewritten as follows:

τφ(xkk) = φ(xlk). (27)

Note that φ is strictly decreasing since

φ′ = 2u
′′

+ xu
′′′

= (2− ru′)u
′′

< 0

when 2 > ru′ , that is, when profits are strictly concave. Therefore, since τ > 1, it must be that

xkk > xlk for k, l = H, F and k 6= l. (28)

In other words, the individual consumption of a domestic variety always exceeds the individual consumption

of a foreign variety. Regardless of the difference in country sizes, the existence of trade costs suffices to

bias consumers’ purchases toward locally produced varieties.

(ii) We show in Appendix E.1 that

xHH ≤ xFF . (29)

In other words, the individual consumption of a domestic variety is lower in the larger country than in the

smaller one. Furthermore, using (26) and (29), we obtain

φ(xHF ) = τφ(xFF ) ≤ τφ(xHH) = φ(xFH).

Since φ(x) is strictly decreasing, it must be that

xHF ≥ xFH (30)

that is, the consumption of a foreign variety is lower in the larger country than in the smaller one. The
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equality holds if and only if LH = LF .

Note that xHH ≤ xFF and xFH ≤ xHF imply together that a consumer located in the larger country

always buys less of every variety than a consumer in the smaller one. This a priori surprising result stems

from the fact that the H-consumers spread their consumption over a wider range of domestic varieties,6

which in turn makes the foreign varieties relatively less attractive to the domestic consumers.

(iii) Last, we show in Appendix E.2 that

xHH > xHF

always holds. Hence, the local consumption always exceeds the foreign consumption.

Consequently, combining this inequality with (28)-(30), it must be that

xFH ≤ xHF < xHH ≤ xFF (31)

where all inequalities are strict if and only if LH > LF . It then follows from (26) that, in the pro-

competitive case, prices are ranked as follows: pFH ≤ pHF < τpHH ≤ τpFF . On the other hand, in the

anti-competitive case, the price ranking is reversed: pFH ≥ pHF > τpHH ≥ τpFF . Since all inequalities

are strict when countries are asymmetric, we have:

Proposition 6 Assume that U and u are such that (22) holds and that LH > L/2. In the long-run

equilibrium with asymmetric countries and two-way trade, the mass of firms in the larger country exceeds

the one in the smaller country, while consumers’ behavior and firms’ pricing are described as follows:

Pro-competitive utility CES Anti-competitive utility

Reciprocal dumping Reciprocal reverse dumping

xFH < xHF < xHH < xFF xFH < xHF < xHH < xFF xFH < xHF < xHH < xFF

pFH < pHF < τpHH < τpFF pFH = pHF = τpHH = τpFF pFH > pHF > τpHH > τpFF

Hence, in the pro-competitive case firms’ pricing involves freight-absorption. Since competition is

tougher than in the CES case, foreign firms absorb some fraction of the trade costs. In contrast, in the

anti-competitive case, the pass-through exceeds τ : foreign firms charge phantom freights. Since competition

is now softer than in the CES case, foreign firms pass onto consumers a more than proportionate share of

the trade costs.
6We show in Appendix E.3 that N̄H > N̄F .
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Figure 2: The impact of countries’ asymmetry on the market outcome.

In Figure 2, we describe the evolution of the equilibrium outcome when the asymmetry between

countries s ≡ LH/LF rises from 1/2, the world population remaining constant. The upper-tier utility is

a Cobb-Douglas in which the expenditure share on the differentiated good is 0.8, while u1(x) (the pro-

competitive case described in the left panels) and u2(x) (the anti-competitive case described in the right

panels) are the lower-tier utilities introduced in Section 2.2. The values of the parameters are τ = 1.3,

c = 1, f = 1, and L = 10 The solid lines describe the individual consumption and price of every domestic

variety, whereas the dashed lines represent the individual consumption and price of every imported variety;

the black lines refer to country H and the grey ones to F . Assume that s = 1/2 so that the two countries

have the same mass of firms that behave in the same way. When a small number of consumers move from

F to H, firms in H earn positive profits whereas firms in F make negative profits. As in Krugman (1980),

this spurs entry in H and exit in F . Since domestic firms have a bigger effect on the local market than

foreign firms, the foregoing results suggest that the now larger (resp., smaller) mass of firms in H (resp.,

F ) negatively (resp., positively) impacts on the individual consumption of each domestic variety. As a

result, the consumption of a variety produced in H (resp., F ) decreases (resp., increases), which in turn

implies xHH < xFF . Likewise, because local inverse demands are shifted downward (resp., upward) in
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country H (resp., F ), it becomes harder for the foreign firms to export to H than to F . More generally,

as the gap between the two countries widens, the mass of firms in H rises while the mass of firms in F

falls. In country H, consumers face a wider range of domestic varieties, which makes the foreign varieties

less attractive. Therefore, in country H the individual consumption of each variety decreases. For exactly

the opposite reason, in country F the individual consumption of each variety increases.7 When countries

become sufficiently dissimilar, no firm operates in country F . In other words, when s exceeds some

threshold s0, the smaller country no longer produces the differentiated good. In this case, the local market

in F is too small and the market in H too competitive for the operating profits of F -firms to cover their

fixed costs. For some firms to operate in F , they should pay a wage lower than the prevailing equilibrium

wage 1, but workers in F may guarantee to themselves this unit wage in the agricultural sector.

As shown in the two bottom panels when s < s0, in the pro-competitive case, the dumping rate

practiced by the small country firms (pFH − τpFF ) increases monotonically with s, whereas the rate of

dumping implemented by the large country firms (pHF − τpHH) decreases. In contrast, when markets

are anti-competitive, the reverse dumping policy followed by the F -firms is exacerbated while the reverse

dumping policy implemented by the H-firms is weakened.8

The foregoing discussion does not capture the entire richness of firms’ pricing behavior on the inter-

national marketplace. Indeed, unlike what we have supposed so far, the RLV need not be monotone. Let

us assume, for example, that the RLV first increases, and then decreases. Assume also that both markets

are pro-competitive when the two countries have similar sizes. In this case, both firms choose dumping.

However, as H gets bigger and F smaller, country F becomes anti-competitive, thus inducing firms located

in country H to shift to reverse dumping. In other words, the choice between dumping or reverse dumping

depends on the nature of preferences, while the difference in size may explain why firms may adopt similar

or different pricing behaviors. In any case, all of this suggests that the pricing pattern chosen by firms

vastly differs from what we know from the CES case where the foreign price is equal to the domestic price

times τ .

5 Concluding remarks

Our main purpose was to develop a general, but tractable, model of monopolistic competition. Without

having the explicit solution for the equilibrium outcome, we have been able to provide a full characterization
7The proof of monotonicity for any utility U and u is long and tedious. It may be obtained from the authors upon request.
8Using the monotonicity property mentioned in the preceding footnote, it is readily verified that those trends hold for

general utilities.
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of the market equilibrium and to derive necessary and sufficient conditions for the market to be pro- or anti-

competitive. Interestingly, relatively minor changes in the specification of utility may result in opposite

predictions, thus highlighting the need to be careful in the use of particular specifications. By showing

how peculiar are the results obtained under a CES utility, we have seen that resorting to such a modeling

strategy is at best problematic. This in turn suggests that the use of alternative and richer specifications

should rank high on the research agenda.

As shown in Appendix F, our approach may comply with non-additive preferences, thus showing that

the research strategy proposed here is relevant for the study of broader classes of preferences. This line

of research that should rank high on the research agenda. Regarding other extensions, note that the

assumption of a continuum of firms may be rationalized when the corresponding equilibrium is the limit

of a sequence of economies involving a finite and growing number of firms. One appealing feature of our

setting is that the monopolistically competitive equilibrium obtained in Section 2 can be shown to be the

limit of oligopolistic economies in which firms compete either in quantity (Cournot) or prices (Bertrand).

This provides a reconciliation of the two alternative approaches used in oligopoly theory in the case of

large economies. Another interesting feature of our setting is that it allows one to work with several

MC-sectors. More work is called for to understand better the nature of interactions across such sectors.
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Appendix

A. The price-elasticity

We show how the price-elasticity of demand is related to the RLV. The first-order condition (4) implies

that

u′(xi) = u′(xj)
pi

pj
.

Since ϕ ≡ (u′)−1, we get:

xi = ϕ

[
ϕ−1(xj)

pi

pj

]
.

Differentiating this expression with respect to pi and using the identity ϕ′ = 1/u′′ yields

∂xi

∂pi
=

∂

∂pi
ϕ

[
ϕ−1(xj)

pi

pj

]
= ϕ′

[
ϕ−1(xj)

pi

pj

]
·
[(

ϕ−1
)′ (xj)

pi

pj

∂xj

∂pi
+

ϕ−1(xj)
pj

]

= ϕ′(ϕ−1(xi))
ϕ−1(xi)

pi
=

u′(xi)
piu′′(xi)

= − xi

piru(xi)
⇔ εi(pi) =

1
ru[xi(pi)]

.

B. The impact of market size and cost on consumption and production

This appendix provides the missing results for Proposition 3 to hold.

The impact of marginal cost. When the marginal cost increases, everything else being equal,

operating profits are lower so that the economy accommodates fewer firms. However, because r′u > 0, a

smaller mass of firms leads to a higher market price. Therefore, the impact of an increase in c generates

two opposite effects. In order to determine the global impact, we rewrite the equilibrium markup as follows

p̄(c) =
c

1− M̄(c)

which leads to
c

p̄

dp̄

dc
= 1 +

M̄

1− M̄

c

M̄

dM̄

dc
.

Using (18), this implies
c

p̄

dp̄

dc
= 1 +

M̄

1− M̄

L̃

M̄

dM̄

dL̃
> 1− M̄ > 0.

Consequently, the market price always increases with the marginal cost, regardless of the sign of r′u.

However, the elasticity of p̄ with respect to c depends on the sign of r′u. Indeed, if r′u > 0, we have

dM̄/dL̃ < 0. In this case, the above expression implies that 1 > (c/p̄)(dp̄/dc) > 1 − M̄ . Thus, each
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firm absorbs some fraction of the cost increase. On the other hand, if r′u < 0, we have (c/p̄)(dp̄/dc) > 1,

meaning that a higher marginal cost leads to a more proportional increase in market price.

To determine the impact of c on the mass of firms, we differentiate N̄(c) = E L̃M̄(c) with respect to

c, use (19), and get
c

N̄

dN̄

dc
=

L̃

M̄

dM̄

dL̃
.

Thus, when c rises, the equilibrium mass of firms may go up or down. Specifically, when r′u > 0, the

equilibrium price decreases with L̃, which together with (18) imply

−(1− M̄) <
c

N̄

dN̄

dc
< 0

whereas we have
c

N̄

dN̄

dc
> 0

when r′u < 0. Note that, for r′u = 0, an increase or a decrease in the marginal cost has no impact on the

equilibrium mass of firms.

Consumption. Differentiating (14) and using the counterpart of (19), we get

L̃

x̄

dx̄

dL̃
=

L

x̄

dx̄

dL
=

c

x̄

dx̄

dc
= −1− 1

1− M̄

L̃

M̄

dM̄

dL̃
< 0.

Hence, the equilibrium consumption of each variety always decreases with L̃, regardless of the sign of ru′ .

Clearly, the same holds when the marginal cost increases, whereas (f/x̄)(dx̄/df) is the same but has the

opposite sign. These effects are similar to the one obtained under the CES.

Production. Recall that a firm’s production is given by q̄ = Lx̄ = fL̃x̄. Thus, the elasticities of q̄

with respect to c and f are the same as for x̄. As for the impact of L on q̄, the sign is a priori undetermined

since x̄ decreases with L. However, since we have

L

q̄

dq̄

dL
= − 1

1− M̄

L

M̄

dM̄

dL

it must be that dq̄/dL and dM̄/dL have opposite signs. Using the counterpart of (19), the impact of f

and c is obtained in a similar way through dq̄/dL̃.
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C. Properties of the expenditure function

The purpose of this appendix is to prove the following two lemmas used to rationalize the assumption (22)

made in Proposition 4.

Set

D ≡ U ′′
11 ·

(
v′E

)2 − 2U ′′
12v

′
E + U ′′

22 + U ′
1v
′′
EE .

Lemma 1 If U ′′
21 ≥ 0, then the elasticity of E w.r.t. N is such that

∂E

∂N
· N

E
− 1 =

−U ′′
11v

′
Ev + U ′′

21 (v + v′EE)− U ′′
22E

DE
≤ 0.

Recall that eu = xu′/u denotes the elasticity of the lower-tier utility u.

Lemma 2 If U ′′
21 ≥ 0 and the inequality

1− ru(x)
eu(x)

≤ U ′′
21(X, Y )X
U ′

2(X, Y )
− U ′′

11(X,Y )X
U ′

1(X, Y )
(C.1)

hold at a symmetric outcome, then the elasticity of E w.r.t. p is such that

−1 ≤ ∂E

∂p
· p

E
− 1 =

U ′
1v
′
E + U ′′

21Ev′E −EU ′′
22

DE
≤ 0. (C.2)

Remark 1. In the special case of a Cobb-Douglas upper utility, the right-hand side of (C.1) is 1 so

that this condition boils down to

1 ≤ ru(x) + eu(x)

which holds for many functions u, including the CES where ru(x) = 1− ρ and eu(x) = ρ.

Remark 2. Under u(0) = 0, the indirect utility function

v(p,E,N) = Nu

(
E

pN

)

is homogeneous of degree 0 w.r.t. (p,E) and of degree 1 w.r.t. (E, N). Therefore, v′E and v′p are

homogeneous of degree −1 w.r.t. (p,E) and of degree 0 w.r.t. (E, N). Finally, we have v′′EE < 0.

Before proceeding, recall that the first-order condition for the upper-tier utility maximization (21) is

given by

U ′
1(v(p, E, N), 1− E)v′E(p, E, N)− U ′

2(v(p,E, N), 1− E) = 0 (C.3)
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while the second-order condition is given by

D < 0.

Note that U(v(p, E, N), 1−E) is concave w.r.t. E because U is concave while the concavity of u implies

that of v.

Proof of Lemma 1. Differentiating (C.3) w.r.t. N and solving for ∂E/∂N , we get

∂E

∂N
= −U ′′

11v
′
Ev′N + U ′

1v
′′
EN − U ′′

21v
′
N

D
= −(U ′′

11v
′
E − U ′′

21)v
′
N + U ′

1v
′′
EN

D
.

Consequently,
∂E

∂N
· N

E
− 1 = −N

(U ′′
11v

′
E − U ′′

21)v
′
N + U ′

1v
′′
EN

DE
− 1 =

−U ′′
11

[
v′ENv′N + E (v′E)2

]
+ U ′′

21 (Nv′N + 2v′EE)− U ′
1 (Nv′′EN + Ev′′EE)−EU ′′

22

DE
.

Applying the Euler theorem to v and v′, we obtain the following equalities:

−U ′′
11

[
v′ENv′N + E

(
v′E

)2
]

= −U ′′
11v

′
E

(
Nv′N + Ev′E

)
= −U ′′

11v
′
Ev

U ′′
21

(
Nv′N + 2Ev′E

)
= U ′′

21

(
v + Ev′E

)

−U ′
1

(
Nv′′EN + Ev′′EE

)
= 0.

As a result, we have:
∂E

∂N
· N

E
− 1 =

−U ′′
11v

′
Ev + U ′′

21 (v + Ev′E)−EU ′′
22

DE
.

Since U ′′
21 ≥ 0, the numerator of this expression is positive. Since D < 0, we have

∂E

∂N
· N

E
− 1 ≤ 0.

¥

Proof of Lemma 2.

Step 1. Differentiating (C.3) w.r.t. p and solving for ∂E/∂p, we get

∂E

∂p
=
−U ′′

11v
′
pv
′
E − U ′

1v
′′
Ep + U ′′

21v
′
p

D
. (C.4)
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which implies

∂E

∂p
· p

E
− 1 = p

−U ′′
11v

′
pv
′
E − U ′

1v
′′
Ep + U ′′

21v
′
p

DE
− 1

=
−U ′′

11

[
pv′pv′E + E (v′E)2

]
− U ′

1

(
pv′′Ep + Ev′′EE

)
+ U ′′

21

(
pv′p + 2Ev′E

)−EU ′′
22

DE
.

Applying the Euler theorem to v and v′ yields

−U ′′
11

[
pv′pv

′
E + E

(
v′E

)2
]

= −U ′′
11v

′
E

(
pv′p + Ev′E

)
= 0

and

−U ′
1

(
pv′′Ep + Ev′′EE

)
= U ′

1v
′
E > 0.

Therefore,
∂E

∂p
· p

E
− 1 =

U ′
1v
′
E + U ′′

21Ev′E − EU ′′
22

DE
≤ 0

since U ′′
21 ≥ 0. Consequently, the right inequality of (C.2) is proven.

Step 2. To show that ∂E/∂p > 0, we rewrite (C.4) as follows:

∂E

∂p
=

v′p
D

(
−U ′′

11v
′
E − U ′

1

v′′Ep

v′p
+ U ′′

21

)
. (C.5)

By definition of v, we have

v′p = −Eu′

p2
< 0 v′E =

u′

p
v′′Ep = −u′

p2
− Eu′′

Np3
.

Since v′p/D > 0, the sign of ∂E/∂p is the same as that of the bracketed term of (C.5). Substituting these

expressions into (C.5) leads to

−U ′′
11v

′
E − U ′

1

v′′Ep

v′p
+ U ′′

21

= −U ′′
11

u′

p
− U ′

1

− u′
p2 − Eu′′

Np3

−Eu′
p2

+ U ′′
21

= −U ′
1

E

[(
U ′′

11Nu

U ′
1

− U ′′
21Nu

U ′
2

)
Eu′

Npu
+ 1 +

Eu′′

Npu′

]
.
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Using −U ′
1/E < 0 and U ′

1v
′
E(p,E, N) = pU ′

2/u′, it follows from (C.1) that

(
U ′′

11Nu

U ′
1

− U ′′
21Nu

U ′
2

)
Eu′

Npu
+ 1 +

Eu′′

Npu′
< 0 =⇒ ∂E

∂p
> 0

which implies the left inequality of (C.2).¥

D. The impact of market size on the mass of firms

We show that the equilibrium mass of firms decreases with the market size L (see Proposition 4). To this

end, we exploit the following implicit relationship between M̄ and L:

Nf = LM̄(L)E(p̄(L), N).

Differentiating this expression w.r.t. L, we get

∂N

∂L
· L

N
= 1 +

∂M̄

∂L

L

M̄
+

∂E

∂p

p̄

E

∂p̄

∂L

L

p̄
+

∂E

∂N

N

E

∂N

∂L

L

N

which implies
∂N

∂L
· L

N

(
1− ∂E

∂N

N

E

)
= 1 +

(
1 +

∂E

∂p

p̄

E

M̄

1− M̄

)
∂M̄

∂L

L

M̄
.

Using Lemmas 1 and 2 of Appendix C, we obtain

∂N

∂L
· L

N

(
1− ∂E

∂N

N

E

)
≥ 1 +

(
1 +

∂E

∂p

p̄

E

M̄

1− M̄

)
(M̄ − 1)

= M̄

(
1− ∂E

∂p

p̄

E

)
> 0

which implies
∂N

∂L
· L

N
> 0.

¥
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E. Consumption in international trade

Consumption of domestic and imported varieties. Let y(x) be the unique solution to the con-

sumer equilibrium condition (27) rewritten as follows:

τφ(x) = φ(y)

where φ(x) ≡ u′(x) [1− ru(x)]. We have seen in Section 3.2 that xHH and xFH (resp., xFF and , xHF )

satisfy the above equation.

Differentiating

τu′(x)[1− ru(x)] = u′(y) [1− ru(y)]

w.r.t. x, we obtain

τ [2− ru′(x)]u
′′
(x) = y′(x)[2− ru′(y)]u

′′
(y)

which implies

y′(x) = τ
[2− ru′(x)]u

′′
(x)

u′′(y)[2− ru′(y)]
> 0 (E.1)

since profits are strictly concave.

Setting

ϕ(x) ≡ xru(x)
1− ru(x)

− τ
y(x)ru(y(x))
1− ru(y(x))

the zero-profit condition (25) and LH ≥ LF implies

ϕ(xHH) ≤ ϕ(xFF ). (E.2)

We are show that ϕ(x) is strictly increasing. Differentiating the first term of ϕ(x) and using (12) yields

[
xru(x)

1− ru(x)

]′
=

[1− ru(x)] ru(x) + xr′u(x)
[1− ru(x)]2

=
[2− ru′(x)]ru(x)

[1− ru(x)]2
.

Repeating the same operation with the second term of ϕ and replacing y′ by (E.1), we obtain:

ϕ′(x) =
[2− ru′(x)]ru(x)

[1− ru(x)]2
− τy′

[2− ru′(y)]ru(y)
[1− ru(y)]2

=
[2− ru′(x)]ru(x)

[1− ru(x)]2
− τ2 u

′′
(x)[2− ru′(x)]ru(y)
u′′(y)[1− ru(y)]2

.
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Solving consumer’s optimization leads to

τ =
u′(y) [1− ru(y)]
u′(x) [1− ru(x)]

.

Replacing τ2 into ϕ′(x) yields

ϕ′(x) = [2− ru′(x)]

{
ru(x)

[1− ru(x)]2
− u

′′
(x)[u′(y)]2ru(y)

{u′(x)[1− ru(x)]}2 u′′(y)

}

=
2− ru′(x)

[1− ru(x)]2

{
ru(x)− u

′′
(x)[u′(y)]2ru(y)
[u′(x)]2u′′(y)

}

=
2− ru′(x)

[1− ru(x)]2
ru(x)
xu′(x)

[
xu′(x)− yu′(y)

]
.

Observe that xu′(x) is increasing w.r.t. x when ru < 1 because u′ + xu′′ = u′(1 − ru). Therefore, since

x = xHH > y = xHF when τ > 1, it must be that xu′(x) − yu′(y) > 0. This in turn implies ϕ′ > 0.

Therefore, it follows from (E.2) that

xHH ≤ xFF

where the equality holds if and only if LH = LF .¥

Consumption of domestic and exported varieties. We show that, under two-way trade, xHH >

xHF . The proof involves three steps.

Step 1. Consumers’ budgets in H and F are:

NHpHHxHH + NF pFHxFH = EH

NHpHF xHF + NF pFF xFF = EF .

Combining these two expressions, we get

NH

NF
pHHxHH + pFHxFH =

EH

EF

(
NH

NF
pHF xHF + pFF xFF

)

or
NH

NF
=

EH

EF pFF xFF − pFHxFH

pHHxHH − EH

EF pHF xHF
.
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Since there is two-way trade, the LHS of this expression is positive and finite. Consequently, we have

pFHxFH

pFF xFF
<

EH

EF
<

pHHxHH

pHF xHF
. (E.3)

We show that this interval is non-empty. (i) zu′(z) is strictly increasing. Indeed, u′(z) + zu′′(z) =

u′(z)[1− ru(z)] is positive because 1 > ru(z) by (8) over the interval of all relevant values of z. (ii) Using

the monotonicity of zu′(z) on this interval together with the inequality xHH > xFH (see (28)), we have

pHHxHH

pFHxFH
=

xHH

1−rHH
u

τxFH

1−rFH
u

=
xHH

(
1− rFH

u

)

τxFH (1− rHH
u )

=
xHHu′(xHH)
xFHu′(xFH)

> 1

which means that pHHxHH > pFHxFH . Similarly, it can be shown that pFF xFF > pHF xHF . Combining

these two inequalities leads to
pFHxFH

pFF xFF
<

pHHxHH

pHF xHF
.

Step 2. In what follows, we need the following inequality:

U ′
1(v

H , AH)
U ′

2(vH , AH)
<

U ′
1(v

F , AF )
U ′

2(vF , AF )
(E.4)

where vi is the indirect utility of the differentiated good in country i and Ai = 1−Ei the consumption of

the homogeneous good in this country. To prove (E.3), we first rewrite (C.3) for each country:

U ′
1(v

H , 1−EH)
(
vH

)′
E

= U ′
2(v

H , 1−EH) ⇔ U ′
1(v

H , 1− EH)
U ′

2(vH , 1− EH)
=

1
(vH)′E

U ′
1(v

F , 1− EF )
(
vF

)′
E

= U ′
2(v

F , 1−EF ) ⇔ U ′
1(v

F , 1−EF )
U ′

2(vF , 1−EF )
=

1
(vF )′E

(E.5)

where (v)′E is the Lagrange multiplier in the consumers’ lower-tier optimization under a given E. Using

(3) and (24) yields
(
vi

)′
E

=
u′(xii)

pi
=

u′(xii)(1− ru(xii))
c

.

Since u′(xii)[1 − ru(xii)] is decreasing and xFF > xHH by (29), we have
(
vH

)′
E

>
(
vF

)′
E
. This together

with (E.5) implies (E.4).
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Step 3. The remaining of the proof is by contradiction. If xHH ≤ xHF , then (E.3) implies

EH

EF
<

pHHxHH

pHF xHF
≤ pHH

pHF
=

1
τ

< 1 =⇒ EH < EF .

Hence, 1− EH > 1− EF . Observe that the marginal rate of substitution between the differentiated and

homogeneous goods, U ′
1(X, A)/U ′

2(X, A), is decreasing in X and increasing in A when (22) holds. Indeed,

(22) implies
U ′′

11U
′
2 − U ′

1U
′′
21

(U ′
2)

2 < 0
U ′′

12U
′
2 − U ′

1U
′′
22

(U ′
2)

2 > 0.

Therefore,
U ′

1(v
H , 1− EH)

U ′
2(vH , 1− EH)

>
U ′

1(v
H , 1− EF )

U ′
2(vH , 1− EF )

.

Because xHH ≤ xHF and xFH ≤ xFF (see (29)), we find

vH = NHu(xHH) + NF u(xFH) ≤ NHu(xHF ) + NF u(xFF ) = vF .

Since the marginal rate of substitution is decreasing in v, the above inequality implies

U ′
1(v

H , 1− EH)
U ′

2(vH , 1− EH)
≥ U ′

1(v
H , 1− EF )

U ′
2(vH , 1− EF )

≥ U ′
1(v

F , 1−EF )
U ′

2(vF , 1−EF )

which contradicts (E.4).

Industry size We now show that N̄H ≥ N̄F . It follows from (E.2) and EH ≥ EF that

NH

NF
≥ pFF xFF − pFHxFH

pHHxHH − pHF xHF
.

Since pFF xFF ≥ pHHxHH and pFHxFH ≤ pHF xHF , the RHS of the above expression is larger than or

equal to 1.¥

F. The case of non-additive preferences

We show here that our approach may be applied to the following non-separable preferences:

U ≡U(N,x)
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where U is assumed to be symmetric with respect to any non-zero interval of varieties (see below for

an example). Applying the first-order condition for utility maximization yields the consumer’s inverse

demand for any variety i:

pi(xi) =
1
λ

U ′
i(N,x)

where U ′
i is the partial derivative of U with respect to xi and λ the Lagrange multiplier. As in Section

3.2, the first-order condition for profit maximization gives

M̄ =
p̄− c

p̄
= rU (N, x̄) (F.1)

where

rU (N, xi) ≡ −xiU
′′
i (N, xi)

U ′
i(N,xi)

.

Therefore, at the symmetric equilibrium, the mark-up of a firm is equal to the RLV of U . Furthermore,

the condition (9) and the budget constraint imply the following two equilibrium equations:

1− c

p̄
= rU

(
N,

E

Np̄

)
x̄ =

E

Np̄
. (F.2)

The only difference between the above conditions and their counterparts in the additive case is that the

RLV now depends on N .

Using (F.1) and (F.2), we can repeat mutatis mutandis the arguments of Section 3.2. and 3.3 to derive

results similar to Propositions 1 and 2 where u is replaced by U . Even though Proposition 3 slightly

changes because rU depends on N , pro- and anti-competitive behavior also occur under non-separable

preferences.

To illustrate how our approach may be used to deal with non-separable preferences, consider the

quadratic utility which is non-separable:

U = α

ˆ N

0
xidi− β

2

ˆ N

0
x2

i di− γ

2

(ˆ N

0
xidi

)2

.

Thus,

U ′
i = α− βxi − γ

ˆ
xjdj U ′′

i = −β

The resulting RLV is given by
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rU (N,xi) ≡ −xiU
′′
i (N, xi)

U ′
i(N, xi)

=
βxi

α− βxi − γNxi
(F.3)

which can be used in the equilibrium equations without knowing explicitly the demand functions.

Can (F.3) be generated by an additive utility function such as

U(N,x) =
ˆ N

0
u(N, xi)di (F.4)

which would replace the quadratic utility while giving the same market outcome? To answer this question,

we solve the following differential equation:

log u′xi
(N, xi) = −

ˆ
β

α− βxi − γNxi
dxi.

Integrating and choosing constants for u(0) = 0, we obtain

u(N,xi) = a
β−γ

β−γ+Nγ
+1 − [α− (β − γ + Nγ)xi]

β−γ
β−γ+Nγ

+1

which is strictly increasing and concave in xi. Substituting this expression into (F.4) yields an additive

utility that gives the same market outcome as Ottaviano et al. (2002) with non-additive utility. This

example suggests that the assumption of additive preferences might not be as restrictive as it looks like

at first glance.
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