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Abstract

We develop a monopolistically competitive model of trade with firm heterogeneity - in terms
of productivity differences - and endogenous differences in the ‘toughness’ of competition across
markets - in terms of the number and average productivity of competing firms. We show that
countries with higher ‘market potential’ attract a larger number of sellers, and hence more
product variety. These sellers, on average, are more productive, are larger, and set lower prices
than firms selling in smaller markets. Thus, consumers in bigger markets benefit both from
lower prices and more product variety. We also describe the effect of market size on the variance
of these firm performance measures. We then study the effects of reciprocal, unilateral, and
preferential trade liberalization.
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1 Introduction

We develop a monopolistically competitive model of trade with heterogeneous firms and endogenous
differences in the ‘toughness’ of competition across countries. Firm heterogeneity — in the form of
productivity differences — is introduced in a similar way to Melitz (2003): firms face some initial
uncertainty concerning their future productivity when making a costly and irreversible investment
decision prior to entry. However, we further incorporate endogenous markups using the linear de-
mand system with horizontal product differentiation developed by Ottaviano, Tabuchi, and Thisse
(2002). This generates an endogenous distribution of markups across firms that responds to the
‘toughness’ of competition in a market — the number and average productivity of competing firms
in that market. We analyze how these features vary across markets of different size that are not
perfectly integrated through trade.

We first introduce a closed economy version of our model. We show that market size induces
important changes in the equilibrium distribution of firms and their performance measures. Bigger
markets exhibit higher levels of product variety and host more productive firms that set lower
markups (hence prices are lower). These firms are bigger (in terms of both output and sales)
and earn higher profits (although average markups are lower). Although profits are higher, the
average profitability of the industry — measured as the profit to sales ratio — does not vary with
market size. Firm survival is also lower in the bigger market: an entrant has a higher probability
of failure. Finally, the variance of costs, prices, and markups are lower in bigger markets, while
the variance of output and sales are higher. These theoretical results derived for a closed economy
match the empirical findings reported by Syverson (2002) and Campbell and Hopenhayn (2002)
using firm/plant level data in relatively non-traded industries.

We then present the open economy version of the model. We show that the foregoing results
continue to hold in a two-country setup. Specifically, unless trade is perfectly free, the bigger
market still exhibits ‘tougher’ competition than its smaller trading partner. Accordingly, as in the
closed economy case, the bigger market still exhibits larger and more productive firms as well as
more product variety, lower prices, and lower markups. Again, the larger market exhibits lower
variance of costs, prices, and markups but higher variance of output and sales.

When bilateral trade liberalization is considered, our model predicts intra-industry selection and
re-allocation effects similar to those emphasized in Melitz (2003) and strongly supported by several

recent micro-econometric studies (see, among others, Aw, Chung, and Roberts, 2000; Bernard and



Jensen, 1999; Clerides, Lach, and Tybout, 1998; Pavcnik, 2002; and Tybout, 2002 for a recent
survey): trade liberalization increases average productivity by forcing the least productive firms to
exit and re-allocating market shares towards more productive firms who export; lower productivity
firms only serve their domestic market. Our model also explains other empirical patterns linking
the extent of trade barriers to the distribution of productivity, prices, and markups across firms.
In an important departure from Melitz (2003), our model exhibits a link between bilateral trade
liberalization and reductions in markups, thus highlighting the potential pro-competitive effects
often associated with episodes of trade liberalization. Our model also highlights an important
feedback mechanism between market size, pro-competitive effects, and firm selection: although
bilateral trade liberalization increases average productivity and reduces average markups in both
countries, it widens the gap between different-sized countries as competition gets ‘tougher’ in both
countries but relatively more so in the larger country. This market experiences a larger response in
all firm performance measures as it attracts a disproportionately larger number of firms. Welfare
rises in both countries, but proportionately more in the bigger market.

In stark contrast to the case of bilateral liberalization, unilateral and preferential trade liber-
alizations are not welfare improving for all countries. When liberalization is unilateral, product
variety falls in the liberalizing country and conversely rises in the other country: fewer firms enter
the liberalized market and more firms choose to locate in the other country. Average productivity
then decreases in the liberalizing country while it increases for its trading partner. Markups and
prices are then higher in the liberalizing country and lower for its trading partner. As a result,
welfare decreases in the liberalizing country and increases in the relatively more protected one.
This result highlights an important difference between market size and ‘market potential’. The
latter characterizes a country’s access to all national markets. This difference is most apparent in
the case of countries with identical size. In this case, firms face higher trade costs when shipping
their products from the liberalized country. Conversely, export costs are relatively lower for firms
in the more protected country. Therefore, while both countries provide domestic firms with the
same access to local customers, the more protected country provides domestic firms with better
access to foreign customers. By transforming this relatively protected country into an attractive
‘export base’, unilateral trade liberalization favors that country and harms the liberalizing one.

In order to investigate the effects of preferential trade agreements, we extend our model to a
three country version. We then show that the effects of preferential liberalization are opposite to

the case of unilateral liberalization: welfare improves in the liberalizing countries and deteriorates



in the protectionist country. Product variety increases in the liberalizing countries but decreases in
the other — as firms are attracted to the former countries. In these liberalizing countries, average
productivity increases, leading to tougher competition with lower markups, and hence lower prices.
These effects are all reversed in the other country. The liberalizing countries thus become better
‘export bases’: they get improved access to each other’s market while maintaining the same ease
of access to the excluded country’s market.

In all these cases, our model remains highly tractable and can easily be extended to a very gen-
eral framework with multiple asymmetric countries integrated to different extents through asym-
metric trade costs. We therefore believe that this model provides a useful tool that is particularly
well suited for the analysis of various liberalization and regional integration scenarios in the presence
of firm heterogeneity.

The paper is organized in four additional sections after the introduction. The first presents and
solves the closed economy model. The second derives the two-country model and studies the effects
of international market size differences. The third investigates the impacts of trade liberalization
considering both bilateral and unilateral experiments. This includes a three-country version of the

model that highlights the effects of preferential trade agreements.

2 Closed Economy

Consider an economy with L consumers, each supplying one unit of labor.

2.1 Preferences and Demand

Preferences are defined over a continuum of differentiated varieties indexed by ¢ € €2, and a ho-

mogenous good chosen as numeraire. All consumers share the same utility function given by
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where ¢ and ¢f represent the individual consumption levels of the numeraire good and each variety ¢.
The demand parameters «, 1, and -y are all positive. The parameters o and 7 index the substitution
pattern between the differentiated varieties and the numeraire: increases in o and decreases in 7
both shift out the demand for the differentiated varieties relative to the numeraire. The parameter
~ indexes the degree of product differentiation between the varieties. In the limit when v = 0,

consumers only care about their total consumption level over all varieties, Q¢ = fiGQ gidi. The



varieties are then perfect substitutes. The degree of product differentiation increases with v as
consumers give increasing weight to the distribution of consumption levels across varieties.

The marginal utilities for all goods are bounded, and a consumer may thus not have positive de-
mand for any particular good. We assume that consumers have positive demands for the numeraire

good (g§ > 0). The inverse demand for each variety i is then given by

pi =a— ¢ —nQ°, (2)

whenever ¢f > 0. This will be the case so long as

pi <

i < +nNp), 3
nN+7(w nNp) (3)

where the measure of varieties N and their average price p are defined over the set of varieties
Q* with prices satisfying (3): p = (1/N) [;cq- Pidi. Note that any price above a must violate this
condition since the marginal utility in (2) is bounded above by «; hence p < « (the inequality must
be strict when there is any price heterogeneity). These conditions lead to a linear market demand
system for all consumed varieties:
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where ¢; is the market demand for variety 7. In contrast to the case of C.E.S. demand, the price
elasticity of demand is not uniquely determined by the level of product differentiation . Increases
in the ‘toughness’ of competition, induced either by a lower average price p or more product variety
N, lead to increases in the price elasticity of demand.
Welfare can be evaluated using the indirect utility function associated with (1):
U=IC+%(n+%)fl (04—15)2+%%U;2» (5)
where I¢ is the consumer’s income and o3 = (1/N) [i_q. (pi — p)? di represents the variance of
prices. To ensure positive demand levels for the numeraire, we assume that I¢ > [, _q. pigidi =
PR — N ag /7. Welfare naturally rises with decreases in average prices p. It also rises with increases
in the variance of prices 012, (holding the mean price p constant), as consumers then re-optimize

their purchases by shifting expenditures towards lower priced varieties. Finally, the demand system



exhibits ‘love of variety’: holding the distribution of prices constant (namely holding the mean p

and variance (712) of prices constant), welfare rises with increases in product variety N.

2.2 Production and Firm Behavior

Labor is the only factor of production and its market is perfectly competitive. The numeraire good
is produced under constant returns to scale at unit cost and its market is also perfectly competitive.
These assumptions imply a unit wage. Entry in the differentiated product sector is costly as each
firm incurs product development and production startup costs. Subsequent production exhibits
constant returns to scale at marginal cost ¢ (equal to unit labor requirement). Research and
development yield uncertain outcomes for ¢, and firms learn about this cost level only after making
the irreversible investment fg required for entry. We model this as a draw from a common (and
known) distribution G(c) with support on [0, cps]. Since the entry cost is sunk, firms that are able
to cover their marginal cost survive and produce. All other firms exit the industry. Surviving firms
maximize their profits using the residual demand function (4). In so doing, given the continuum
of competitors, a firm takes the average price level p and number of firms N as given. This is the
monopolistic competition outcome.

The profit maximizing price p(c) and output level ¢(c) of a firm with cost ¢ must then satisfy

[p(c) — . (6)

The profit maximizing price p(c) may be above the threshold in (3), in which case the firm decides
to exit. Let cp reference the cost of the firm who is just indifferent about remaining in the industry.
This firm earns zero profit as its price is driven down to its marginal cost, p(cp) = ¢p, and its
demand level ¢(cp) is driven to zero. We assume that cps is high enough to be above cp, so that
some firms with cost draws between these two levels choose to exit. All firms with cost ¢ < ¢p
earn positive profits (gross of the entry cost) and remain in the industry. The threshold cost ¢p
summarizes the effects of both the average price and number of firms on the performance measures
of all firms. Let 7(c) = p(c)q(c), w(c) = r(c) — ¢, pu(c) = p(c) — ¢ denote the revenue, profit, and

(absolute) markup of a firm with cost ¢. All these performance measures can then be written as



functions of ¢ and cp only:

b = Slepto), (7

pe) = 3(ep—0), ®)
L
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r(c) = %[(cm?—cz], (10)

(c) = %(CD—C)Q. (11)

As expected, lower cost firms set lower prices and earn higher revenues and profits than firms with
higher costs. However, lower cost firms do not pass on all of the cost differential to consumers in
the form of lower prices: they also set higher markups (in both absolute and relative terms) than

firms with higher costs.

2.3 Free Entry Equilibrium

Prior to entry, the expected firm profit is [;” m(c)dG(c) — fg. If this profit were negative, no firms
would enter the industry. As long as some firms produce, the expected profit is driven to zero by

the unrestricted entry of new firms. Using (11), this yields the equilibrium free entry condition

v _£ CDC —C2 Cc) =
A mwm@—hé (ep — 2 dG(e) = . (12)

which determines the cost cutoff cp. This cutoff, in turn, determines the number of surviving firms,

since c¢p = p(cp) must also be equal to the zero demand price threshold in (3):

cp = a+nNp),
D 77N+’Y(7 nNp)
which yields
I v —
N=12L (13)
N cp—=C

where ¢ = [[;” ¢cdG(c)] /G(cp) is the average cost of surviving firms.! The number of entrants is
then given by Ng = N/G(cp).

Given a production technology referenced by G(c), average productivity will be higher (lower

'Given (7), it is readily verified that p = (cp + &) /2.



¢) when sunk costs are lower, when varieties are closer substitutes (lower 7), and in bigger markets
(more consumers L). In all these cases, firm exit rates are also higher (the pre-entry probability of
survival G(cp) is lower). The demand parameters a and 71 that index the overall level of demand
for the differentiated varieties (relative to the numeraire) do not affect the selection of firms and
industry productivity — they only affect the number of firms. Competition is ‘tougher’ in larger
markets as more firms compete and average prices p = (¢p + ¢) /2 are lower. A firm with cost ¢
responds to this tougher competition by setting a lower markup (relative to the markup it would

set in a smaller market — see (8)).

2.4 Parametrization of Technology

All the results derived so far hold for any distribution of cost draws G(c). However, in order to
simplify some of the ensuing analysis, we use a specific parametrization for such distribution. In
particular, we assume that productivity draws 1/c¢ follow a Pareto distribution with lower produc-
tivity bound 1/cp; and shape parameter £ > 1. This implies a distribution of cost draws ¢ given
by A\

G(c) = (—) , ¢ €10, cnml. (14)

CM

The shape parameter k£ indexes the dispersion of cost draws. When k& = 1, the cost distribution is
uniform on [0, cps]. As k increases, the relative number of high cost firms increases, and the cost
distribution is more concentrated at these higher cost levels. As k goes to infinity, the distribution
becomes degenerate at cjs. Any truncation of the cost distribution from above will retain the same
distribution function and shape parameter k. The productivity distribution of surviving firms
will therefore also be Pareto with shape k, and the truncated cost distribution will be given by
Gplc) = (¢/ep)t, ce[0,ep).

Given this parametrization, the cutoff cost level c¢p determined by (12) is then

2k + 1)(k + 2y (en)® f] 7
L b

cp = (15)

where we assume that cpr > \/[2(k + 1)(k + 2)7vfg] /L in order to ensure that cp < cpr as was
previously anticipated. From (13), the corresponding number of firms is
_2(k+1)ya—cp

N = 16
; p- (16)




As expected, these results show that the properties derived in the case of a generic distribution
G(c) still hold: average productivity is higher when sunk costs are lower, when varieties are closer
substitutes, and in bigger markets. These are explained by the tougher competition in bigger mar-
kets, which leads to lower average prices and markups. In addition, under the Pareto assumption,
higher cjs leads to higher cp, whereas higher k generates higher cp only when k is small and cjy
is large.

The average performance measures from (7)-(11) can then be written:

L1 (k+2) (car)®
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As with the cost average ¢, the average for a performance measure z(c) is given by z = [ [ 2(c)dG(c)] /G(cp).
These values can be substituted into (5) to yield:

1 E+1
Ul—i-%(a—cD)(a—k—HcD). (17)

Welfare naturally increases with decreases in the cutoff cp, as the latter induces both increases in
product variety N and decreases in the average price p.

In this model, market size induces some important changes to the distribution of firms and
their performance measures. In addition to being more productive and setting lower prices in
bigger markets, firms are also bigger (in terms of both output and sales) and earn higher profits
(although average markups are lower). Although profits are higher, the average profitability of the
industry, measured as the profit to sales ratio /7, does not vary with market size. Finally, it can
also be easily verified that the variances of costs, prices, and markups are lower in bigger markets,

while the variance of output and sales are higher.?

2All derivations are based on the assumption that consumers have positive demands for the numeraire good.
Consumers derive all of their income from their labor: there are no redistributed firm profits as ex-ante industry profits
(net of the entry costs) are zero. We therefore need to ensure that each consumer spends less than this unit income
on the differentiated varieties. Spending per consumer on the varieties is N7/L = (a« —cp)ep (k+1) /[n(k+2)]. A

sufficient condition for this to be less than 1 is oo < 2¢/n(k+2)/(k +1).



3 Open Economy

In the previous section we used a closed economy model to assess the effects of market size on various
performance measures at the industry level. This closed economy model could be immediately
applied to a set of open economies that are perfectly integrated through trade. This scenario,
however, can not be extended to the case of goods that are not freely traded. Furthermore, although
trade is costly, it nevertheless connects markets in ways that preclude the analysis of each market
in isolation. To understand these inter-market linkages, we now extend our model to a two-country
setting.

Consider two countries, H and F, with L and L¥ consumers in each country. Consumers in
both countries share the same preferences, leading to the inverse demand function (2). The two
markets are segmented, although firms can produce in one market and sell in the other, incurring
a per-unit trade cost. Specifically, the delivered cost of a unit with cost ¢ to country [ (I = H, F)
is 7'c where 7! > 1. Thus, we allow countries to differ along two dimensions: market size L' and
barriers to imports 7.

Let p' denote the price threshold for positive demand in market I. Then (3) implies

1
I 1 _
p—nN,+,Y<7a+an), |=H,F, (18)

where N is the total number of firms selling in country [ (the total number of domestic firms and
foreign exporters) and p' is the average price (across both local and exporting firms) in country 1.
Let ply(c) and ¢} (c) represent the domestic levels of the profit maximizing price and quantity sold
for a firm producing in country [ with cost ¢. Such a firm may also decide to produce some output
¢’ (c) that it exports at a delivered price ply(c).

Since the markets are segmented and firms produce under constant returns to scale, they inde-
pendently maximize the profits earned from domestic and exports sales. Let 7l (c) = [pl(c) — ¢] ¢h(c)
and 7y (c) = [ply(c) — 7"¢] ¢ (¢) denote the maximized value of these profits as a function of the
firm’s marginal cost ¢ (where h # [). Analogously to (6), the profit maximizing prices and output
levels must satisfy: ¢\ (c) = (L'/v) [ph(c) — ¢] and ¢y (c) = (L"/7) [Py (c) — T"c]. Let ¢}, denote
the cutoff cost level of a firm selling in its domestic market. This firm will earn zero profits from

domestic sales: ¢/, = inf{c: 7 (c) = 0}. Similarly, let ¢} denote the cutoff cost level of an export-

ing firms. This firm earns zero profit from exporting: ch = inf{c: 74 (c) = 0}. These cutoffs must

10



then satisfy:

I
!

!
¢D
(19)

I
=

pil
=

dy

which implies that, in each market, the cutoffs are lower for foreign exporters than for domestic
firms: ch = c}b /7", Therefore, due to trade barriers, survival is tougher for exporters.

As was the case in the closed economy, the cutoffs summarize all the effects of market conditions
relevant for firm performance. In particular, the optimal prices and output levels can be written

as functions of the cutoffs:

P = H(h+e),  able)= = ().

2y
. 7.h . . Lh Wl (20)
P =Gkt dkle)= 5" ().
which yield the following maximized profit levels:
L! 2
m(e) = = (b —¢) .
j (21)
l Lh h 2 l 2
’/TX(C):H(T ) (cX—c) .

3.1 Free Entry Condition

Entry is unrestricted in both countries. Firms choose a production location prior to entry and
paying the same sunk cost fg. Then, free entry of firms in country [ implies zero expected profits
in equilibrium:
ch . ke l
/ TFD(C)dG(C)+/ T (€)dG(c) = fE.
0 0
We also assume the same Pareto parametrization of firm cost draws (14) in both countries. Given

(21) this allows us to re-write the free entry condition as

L (ch)]Hz + L (Th>2 (clx>k+2 = o, (22)
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where ¢ = 2(k + 1)(k + 2) (car)” f£ is a technology index that combines the effects of better
distribution of cost draws (lower cj;) and lower entry costs fg.> Given N QE > 0, there will be
G'(c,)NL firms selling in the domestic market and G(ck, ) N& exporters. It can further be shown
that ch < ch, which implies that only a subset of more productive firms choose to export. The
remaining higher cost firms (with costs between ch and ch) only serve their domestic market.
Gl(ch)N}E is then also the number of surviving firms in country /. The number of firms selling in
country [, N*, must satisfy:

G! (CID) N +Gh (cg;) N = N (23)

3.2 Prices, Product Variety, and Welfare

The prices in country [ reflect both the domestic prices of country-/ firms, plD (c), and the prices of

exporters from h, p%(c).Using (19) and (20), these prices can be written:

(' +¢). celo.chl

N =N

(pl + Tlc> , cel0,cy/r.

In addition, the cost of domestic firms ¢ € [0, )] and the delivered cost of exporters 7lc € [0, c)]
have identical distributions over this support, given by GlD(c) =/ (ch)k. The price distribution
in country [ of domestic firms producing in [, plD(c), and exporters producing in h, pi)l((c), are

therefore also identical. The average price in country [ is thus given by

= Cp.
2k 4+ 2

Combining this with the threshold price in (18) determines the number of firms selling in country

l:
2k +2)ya —

!
n ¢p

i

(24)

These results for product variety and average prices are identical to the closed economy case. This

is due to the matching of price distributions across domestic firms and exporters. Similarly, welfare

L
The condition (22) will hold so long as there is a positive mass of entrant Nj; > 0. Otherwise, [;” 7' (c)dG(c) +

l
s 7 (c)dG(c) < f& and N5 = 0. For the sake of parsimony, we rule out this case by assuming that « is large
enough.

12



in country [/ can be written in an identical way to (17) as:

1 k+1

Once again, welfare changes monotonically with the domestic cost cutoff, which captures both the

effects of product variety and average prices.*

3.3 Different Market Sizes

In order to emphasize the role of asymmetric market sizes, we assume that trade costs are symmetric
(1 = 7F = 7). Using (19), the free entry conditions for both countries can be written as a system

of equations in the two domestic cutoffs levels cg and cg:
L \FT2 e (n\ET2
L)+t () =0, Lh=H Fil#h, (26)

which can be solved for the cutoffs:

1

L 9 kT2 _
Cp = [7Ll(1+p):| s l—H,F, (27)

where p = 77% € (0,1) is an inverse measure of trade costs. The cutoffs, in turn, determine the
number of firms selling in both countries (N and N') using (24). These can then be used to solve

for the number of entrants in both countries using (23):

k 1 Nh
N lem) | N
TR [(d)F )

Together (24), (27), and (28) determine the open economy equilibrium and highlight the role of

], I,h=H,F;l+h. (28)

size asymmetries — as the results of the closed economy are reproduced: L' > L" implies ch < cib,
N> N" and NfLJ > N g Thus, firms selling in the larger country are more productive and larger.
The larger market also exhibits higher product variety and lower markups. Again, welfare in the

large market is higher due to the combined effect of lower prices and more product variety.® Finally,

4The previously derived condition for the demand parameters o and 7, and k again ensure that ¢5 > 0 as has
been implicitly assumed.

STt interesting to point out that (27) implies that the size of a country’s trading partner does not affect the
selection of firms at home and thus its welfare. Trading with a bigger country has both benefits and drawbacks.
First, from the export market perspective, the benefits of a bigger export market are cancelled out by the effect of
tougher competition in the export market. Second, from the domestic market perspective, the effect of increased
competition from imports is cancelled out by the effect of a lower number of entrants in the domestic market. In this

13



it can also be easily verified that the variance of costs, prices, and markups are lower in the bigger

country, while the variances of output and sales are higher.

4 'Trade liberalization

We have just shown that, in an open economy — given symmetric trade costs — the effects of country
size on the firm performance measures are similar to those derived for the closed economy. There
are, nonetheless, other crucial differences. To highlight these, we consider three types of trade
liberalization: bilateral and unilateral liberalizations in a two-country world, and preferential trade

liberalization in a three-country world.

4.1 Bilateral liberalization

Bilateral trade liberalization (higher p) emphasizes the crucial difference between the closed and the
open economy cases: the gaps in the performance measures between different-sized countries depend
on the level of trade barriers. When trade barriers are prohibitive (p = 0), (27) indicates that we
recover the closed economy results. However, as trade barriers fall (p rises), the difference between
ch and c}[L) rises: cutoffs fall in both countries, but fall faster in the larger country. This implies that
the numbers of sellers and entrants rise (hence product variety increases) in both countries, but
rises faster in the larger country. All other performance variables behave accordingly: average costs,
prices, and markups fall in both countries but fall faster in the bigger country. Average outputs
and sales rise in both countries but rise faster in the bigger one. (The variances also exhibit similar
properties.) Thus, welfare rises in both countries, but rises disproportionately more in the larger

country.

4.2 Unilateral liberalization

To assess the impact of unilateral trade liberalization, we focus on the case of symmetric country
size (LY = L¥ = L) where one country unilaterally reduces its trade barriers from an initial
symmetric equilibrium. Thus, trade barriers are no longer symmetric: 7% # 7.

Solving the model with asymmetric trade barriers delivers the following free entry conditions :

L (ch>k+2 +p"L (c}f))k+2 =~¢, l,h=H F;l#h,

respect, the model is special as these effects exactly cancel out. However, it highlights an important point about the
ambiguous effects of trading partner’s size.

14



where pl = (Tl)fk is an inverse measure of trade costs for exports to country [. These yield the

new cutoffs

1
1— h 7%tz

Once more, together with (24), the cutoffs yield the number of firms selling in both countries (N
and NT'). These, together with (23), can then be used to solve for the number of entrants in both

countries:

NL = icf_”)’; [ le — Nhk] . Lh=H,F;l+h.
P Leb)”  (eb)

From (29), we see that a liberalizing country, say [, experiences a deterioration in firm pro-
ductivity (higher cutoff ch when p' rises) — but that its trading partner concurrently experiences
productivity improvement (lower c’f)). This implies that the numbers of sellers and entrants drop
in the liberalizing country while they rise in the other. Average markups and prices thus rise in
the liberalizing country, and fall in the other. Average outputs and sales fall in the former country
and rise in the latter.

These responses highlight the crucial role of ‘market potential’ — the firms’ access to all national
markets — for the open economy equilibrium. In this scenario, countries share the same size but
firms face higher relative export costs when producing in the liberalized country. Therefore, while
both countries provide domestic firms with the same access to local consumers, the relatively more
protected country provides domestic firms with better access to foreign consumers. By transforming
this country into an attractive ‘export base’, unilateral trade liberalization harms the liberalizing
country.% This result is similar to that in Melitz (2003), where the source of productivity gains
from liberalization are driven by improved access to foreign markets rather than fiercer competition

by foreign exporters.

4.3 Preferential liberalization

The role of market potential is even more evident in the multi-country case. We now introduce a
third country, T'. (Our model can easily be extended to an arbitrary number of trading partners.)
For simplicity, we return to the assumption of symmetric trade costs between any country pair.
Moreover, since we focus on the role of market potential, we also assume symmetric country sizes.

To understand the effects of preferential trade liberalization, we consider the case where two

countries reduce their trade barriers bilaterally from an initial symmetric situation. As a result,

6See, e.g., Helpman and Krugman (1989) for a discussion of the parallel effect in the case of representative firms.
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trade barriers between these two countries are then lower than those between them and the third
country.

With three countries, the free entry conditions become:
k+2 k+2
Il (ch> 4 plhph (c’b) + I ()R =g, Lot = HUF, T 1 £ h £t (30)

where p'h = (Tlh) e (0,1) is an inverse measure of trade costs for exports from country [ to

country h. After imposing p!* = p" and L' = L, (30) can be used to solve for the three cutoffs:

1

’Y¢ (1 _ pht) (1 +pht _ plt o phl) k+2
2 2 2
L1 4 2pthphtplt — (pht)* — (pt)* — (p)

. I=HFT4h#t, (31)

In this expression, the differences between national cutoffs come entirely from the term (1 — pht)
(1 + pht — ptt — phl), which shows that the country featuring the lowest sum of bilateral trade
barriers has the lowest cutoff. This occurs because this country is the best export base (or ‘hub’),
which delivers the largest numbers of sellers and entrants (hence more product variety). This is
also associated with the lowest average costs, markups, and prices; and the highest average outputs
and sales.

We now turn to the effects of preferential liberalization. Initially, when trade barriers are

symmetric (p™ = p* = pM = p), the cutoffs must be identical, and are given by (31):

l

1
v IZ=)
cH=|——F—— I=H,FT.
b=t
However, as preferential trade liberalization induces divergence in the trade costs, the cutoffs re-
spond. For concreteness, consider a preferential trade agreement between H and F such that

pHE = pFH — ot > p = pF'T = pHT  The cutoffs are then:

1

> ]_ (32)

o= ok

_ [ﬁ (1—p )( p)
L 1+2pp% = 2p%— (p
{ﬁ (1=p)[A=p)+ ( p)]]
L 142002 =202~ (p)?

ch =

It is then readily verified that preferential liberalization causes the cutoffs to decrease in the lib-
eralizing countries but concurrently causes the cutoff in the excluded country to rise. The reason,

again, is that the liberalizing countries become better export bases: they gain better access to each
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other’s market while maintaining the same ease of access to the third country’s market.
Therefore, the effects of preferential liberalization are opposite to the case of unilateral liberal-
ization: welfare improves in the liberalizing countries and deteriorates in the protectionist country.
The numbers of sellers and entrants (hence product variety) rise in the liberalizing countries but
fall in the other. Average costs, prices, and markups decrease in the former and rise in the latter.

The average outputs and sales respond in the opposite direction.

5 Conclusion

We have presented a rich though tractable model that predicts how a wide set of industry per-
formance measures respond to changes in the world trading environment. First, we show how a
location with higher ‘market potential’ exhibits a larger numbers of sellers and entrants (hence,
more product variety), more productive, bigger firms, and lower markups and prices. Second, recip-
rocal trade liberalization increases the numbers of sellers and entrants (hence product variety) in all
markets, but with a larger effect in countries with higher market potential. All other performance
variables respond accordingly. In particular, average costs, markups, and prices fall in all countries
but proportionately more in the country with higher market potential. Third, following unilateral
trade liberalization, the number of sellers and entrants fall in the liberalizing country but rise in
the other countries. The other performance measures respond accordingly, and welfare is reduced
in the liberalizing country. Fourth, the effects of preferential liberalization are opposite to the case
of unilateral liberalization: the numbers of sellers and entrants (hence product variety) rise in the
liberalizing countries but fall in the other country. Again, all other performance measures respond
accordingly, and welfare rises in the liberalizing countries. We hope that this model provides a

useful foundation for future empirical investigations.
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