Economics Letters 247 (2025) 112189

journal homepage: www.elsevier.com/locate/ecolet

Contents lists available at ScienceDirect

Economics Letters

Decomposing the welfare gains from trade™

Paolo Bertoletti ?, Federico Etro "

Check for

| updates

2 Department of Economics, Management and Statistics, University of Milan-Bicocca, Piazza dell’Ateneo Nuovo 1, 20126 Milan, Italy
b Florence School of Economics and Management, University of Florence, Via delle Pandette 32, Florence, 50127, Italy

ARTICLE INFO ABSTRACT

JEL classification: The textbook of International Economics by Krugman, Obstfeld and Melitz (2022) introduces the gains from
Codes trade under monopolistic competition with a simple linear demand model. We use its representative consumer
D11 foundation to decompose the welfare gains from a market expansion into competitive effects, variety effects
D43 and selection effects

F12

Keywords:

Gains from trade
Monopolistic competition
Heterogeneous firms

Krugman et al. (2022, Ch. 8) analyze a market of monopolistic
competition by adopting the following linear demand for a firm with
price p:

0=s[1-bp-p). &)

where n is the number of competitors, p* the average price, b > 0 an
inverse measure of product differentiation and the constant .S captures
the market size. Notice that the choke price is - + p* and the inverse
demand has slope 1/bS. Each firm produces a differentiated good with
a marginal cost ¢ and sets its price to maximize gross profits = = (p—c)Q
after paying an entry cost F.

This simple model is broadly inspired by the one of Salop (1979),
which is a discrete choice model of Bertrand competition where con-
sumers are heterogeneous in preferences and buy one out of » spatially
differentiated goods.! It is also closely related to the monopolistic com-
petition model of Melitz and Ottaviano (2008), which however adopts
a different linear demand system, whose total demand decreases in the
average price. In this note we complement the textbook by providing
a representative consumer foundation for the demand system (1) that
reflects a standard form of love for variety. We use it to decompose
the welfare impact of an expansion of market size, which captures the
opening up to costless trade, into competitive effects (lower prices),
variety effects (more goods) and, under heterogeneous firms, selection
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effects (more efficient producers). All these effects are present in this
setting, while the classic model of Melitz (2003) exhibits only variety
effects from an expansion of market size. We show that here the
competitive effects dominate the others, and the selection effects can
be stronger than the variety effects.

1. Monopolistic competition and trade

Consider S consumers who share quasi-linear preferences repre-
sented by the following indirect utility over differentiated goods j =
1,...,n with prices pj:
L (A=bp)* 4

F=EL

V= +E, 2)
where E is individual expenditure and A is a price aggregator defined
as:

n
1 . 1
A=~ +bp* with p* =~ -
n 14 p n;l’,

Since for given prices the impact of the aggregator on utility is null

(0V /A = 0), the individual demand for good i can be easily obtained

by Roy’s identity as ¢; = |3—Z| = A — bp;, which provides the aggregate
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demand (1).2 This entails a constraint on total individual demand,
namely 2:.’=1 g; = 1: each consumer purchases a total quantity of
differentiated goods that is constant. Also notice that A/b is equal to
the choke price.

Under monopolistic competition when firms have a common
marginal cost ¢, a firm i sets its price p; to maximize:

7w; = (p; — c)(A — bp;)S,

taking as given the aggregator A (or equivalently the average price p*).
By demand linearity each price is then set as p, = %(c + %). Using
the definition of the aggregator and symmetry across firms, we obtain
the common equilibrium price p = ¢ + i with associated gross profits
o= b Then, free entry (namely, the zero-profit condition = = F)
delivers the following number of firms and price:®

S F
n—\/b—F and p—c+‘/E, 3

which depend on market size according to:

dn 1 1 dp 1 F
S-3 m>0 and S-"3 E<0. “4)
As well known, in such a model an expansion of the market size attracts
more firms and reduces prices (by decreasing the equilibrium value of
the choke price).
From (2), the equilibrium value of utility can then be written as:

n (A—bp)? _A

2b b
which represents the relevant welfare measure, since the equilibrium
profits are null. A larger market size affects it only through changes
of n and p, because the impact through A is null. Total differentiation
of ((5)) provides the welfare impact of a market size expansion, % =
%\/g, which is positive and decreasing with respect to .S. We can
decompose the welfare contribution of more competition and business
creation as:*

V= +E, 5)

wvdp  ovdn
av._ opdsS on dS
ds - — N——
competition variety
1 F 1 F
= - —_— + —_ _— 6
2V bs3 T2V bs3 (©)

Accordingly, in larger markets consumers gain both from a price re-
duction and from an increase in the number of goods. However, the
competitive effect of costless trade is here stronger and actually twice
as important as the variety effect.

2. Performance differences across producers

As suggested by Krugman et al. (2022, Ch. 8), the monopolistic
competition model of the previous section can be extended to the case
of heterogeneous firms, as in Melitz (2003) and Melitz and Ottaviano
(2008). Let us assume that firms decide to enter and pay an entry cost
F > 0 before knowing their productivity, on the basis of the expected
profitability. Upon entry, each firm draws its marginal cost ¢ from a
continuous distribution G(c¢) with density g(c) on the support [0, ¢],
and decides whether to actually produce and sell its variety at a price
p(c), or to remain inactive. Clearly, the mass n of entering firms that

3 In this setting Bertrand competition would deliver the higher price p =
c+ ﬁ, and therefore more firm under free entry.

4 The love for variety of our representative consumer implies stronger gains
from variety than in the original Salop (1979) model. An implication is that the
optimal number of firms n* = 1/.S/(2bF) is larger than in the corresponding
spatial model. Nevertheless, equilibrium entry remains excessive when firms
have a common marginal cost.
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decide to become active corresponds to that of firms with a marginal
cost below the choke price. Let us indicate with ¢ this cutoff, assumed
smaller than c.
In this case the indirect utility function corresponding to (2) can be
written as:
EA-bp)? dG(e) A

2b G@e b7 7

where:

(C)
G(A)
Once again the price aggregator A depends on both the mass of active
firms n and the average price p*, and the aggregate demand of each
firm is provided by (1). Accordingly, a firm with marginal cost ¢ obtains
gross profits = = (p—c)(A—bp)S by using price p, and thus it follows the
price rule p(c, A) = %(c + %). The associated profits z(c, A) = %S
are positive for ¢ below the cutoff ¢ = %

This allows one to express the equilibrium schedules for prices and
profits as:

A= % +bp*  with p* = / p(c) (8)

R A2
pe)= EE and ()= 2P ©

where the latter is a decreasing and convex function of the marginal
cost. Entry takes place until the expected profits match the entry cost:

& pia_ 2
/ MEZOS 16(e) = F. (10)
o 4

Finally, by using (8), the price schedule in (9) and A = bé, the mass of
active firms can be expressed as:
2G(¢) 2G(¢)

) b L@ - 0dGle) b [ G(e)de

1D

where the last equality is obtained by integration by parts. In prac-
tice, (10) alone determines the equilibrium cutoff ¢, while (11) provides
the mass of ex-post active firms. The measure N of entrant firms must
be such that n = NG(é).

A rise of market size .S makes flatter the inverse demand and re-
duces the choke price, as suggested by Krugman et al.(2022: Ch. 8). The
reduction of ¢ follows immediately from (10), whose left hand side in-
creases with respect to both S and ¢. Formally, by differentiating (10),
we get the elasticity:

Jy@=cdGe)  FN 1

2 i@ - 0edGe) €S 2

dné _
dinS ~

Accordingly, a larger market size benefits firms whose marginal cost
is sufficiently small, generating a selection effect (£ < o) larger
markets activate a smaller fraction of the entrant firms inducing the
most inefficient ones to become inactive.®

As a consequence of the choke price reduction, the price rule p(c, A)
shows that an increase in market size generates also a competitive effect

(% = "’7;;;;’”% < 0): larger markets reduce the prices of all active
firms.

Finally, we can verify that a market size expansion attracts more
firms, though this does not necessarily lead to more active firms ex-
post: larger markets can either increase or reduce the mass of consumed
varieties. From (11) we obtain the mass of entrants:

N=—2 with LN __nbe
b/OCG(C)dC dlné 2

5 Since the impact of market size on profits from (9) is:
dInz(c) - 2¢ dIné

dInS é—cdhnS’
there must be a threshold ¢ € (0, ¢) such that profits increase with market size
for firms with ¢ € [0,¢) and decrease for ¢ € (€, ¢]. Moreover, the production
level decreases when the marginal cost is above a threshold larger than ¢.
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and:
dinN _dlnN dlné _ 2F G (?)
dlnS ~ olné dInS ~ bS | ,c . 2
[ fie - c)dG(c)]

where last inequality follows from (10) and Jensen’s inequality. How-
ever, the last expression in (11) for the mass of consumed varieties

implies that j—; = 248 5 0 if and only if |, ¢ 6@ 4 increases with

¢ ds " 0 GO
respect to ¢ (i.e., if and only if /0" G (c)dc is locally log-concave with
respect to ¢), a property that commonly used distributions, but not all,
satisfy globally.

We can now use the partial derivatives of (7) with respect to the
aggregator A (through its impact on the price schedule), the measure of
active firms n and the cutoff ¢, composed with the total derivatives of
these variables with respect to .S, to distinguish the welfare gains from
lower prices, the gains from more varieties (which in principle might be
negative), and the gains from selection of more efficient firms (which
increases the average consumer surplus obtained from each variety).

In particular:

<1, (12)

WVdA  Vdn  ovde
av._  oAdS _ ondS , 9idS
ds = N~—— ~——
competition variety selection

By using:

v e, A) dG (c) 1
E—nf (a-b =-=
oA~ " /0 W=D =—G@® ~
w__F — anda—lf=——Ng(c)AF,

on 285G (¢é) a¢é 25G (¢)
we obtain:
oV dA _FN

A dS ~ 282’
dn _FN (8@ FN  dinN

ondS 252 G(@©) S dinS )’

oV dé _ F2N2 §(9)

M oeas T s G (o)

Accordingly, (12) implies that also in case of heterogeneous firms the
welfare gains from the competitive effects dominate the others: namely,
OV dA _ oV dn , OV dé :
9Aas > mdas T oz as Moreover, the selection effec.t.s can b.e stronger
than the variety effects even when the latter are positive, as illustrated
by the following example.

Consider the case of a Pareto distribution with:

G(c) = (%)K for k > 1,

and g(c) = fG(c). Then, the equilibrium mass of active firms and the
cutoff can be computed from (10) and (11) as:
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2(1+
p2U0EE) 13)
bé
and:
1
. 2(1 + k)2 + K)CK F \ 2+
b= "7 - .
bS
A larger market size selects more efficient firms (:11:; = —2J+K) and
attracts more firms, but in this case, it also activates a larger mass
of firms (% = 2%’(), generating positive gains from variety. By

oV dn _ FN _1 oV dé _ FN «

computing - -< = 37 e 37 15 = 357 10 We finally obtain the
following decomposition of the marginal benefit of market size:
24k 1 K
dv _ 3+2x)FN 342k 342k 342
as T aawnst | = Tt o~ 08
competition variety selection

Depending on the value of k € [1, ), the competitive gains represent
between 50% and 80% of the total welfare gains, the gains from variety
no more than 20% and the gains from selection between 20% and
50% of the total. For instance, a typical calibration value x = 5 for
trade models implies that 54% of the gains are due to competitive
effects, 38% to selection effects and 8% to variety effects. The relative
importance of the gains from selection increases with x, while the
relative importance of the other gains decrease with «.

3. Conclusion

In this note we have provided a representative consumer foundation
for the demand of Krugman et al. (2022, Ch. 8), displaying love for
variety, and used it to measure the welfare impact of market size. While
under homogenous firms the monopolistic competition equilibrium re-
mains isomorphic to the one of Salop (1979), our formulation allows us
to study the case of firm heterogeneity as well, and other applications
to trade and industrial organization appear feasible.

Data availability

No data was used for the research described in the article.
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