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I.INTRODUCTION

The model most widely used for predicting bilateral trade flows was developed by Paul Krugman in 1980.By
considering a model with identical firms,Krugman (1980) predicts that a higher elasticity of substituition
between goods magnifies the impact of trade barriers on trade flows.In this paper,Chaney introduces firm
heterogeneity in a simple model of international trade.This introduction of heterogenity led to an overturning
of the predictions by the Krugman model. When the distribution of productivity across firms is Pareto, which
is close to the observed size distribution of US firms, the impact of trade barriers on trade flows is dampened
by the elasticity of substitution, and not magnified as predicted by Krugman.
 In the Krugman model, identical countries trade differentiated goods despite the presence of trade barriers
because consumers have a preference for variety. If goods are less substitutable, consumers are willing to
buy foreign varieties even at a higher cost, and trade barriers have little impact on bilateral trade flows. Total
exports from country A to country B are given by the following expression:       

 Where σ is the elasticity of substitution between varieties

A crucial assumption in this model is that all firms are identical, and that the only form of transportation cost
is a variable cost. Under these assumptions, every firm exports to every country in the world. Trade barriers
have a strong impact on trade flows when the elasticity of substitution between goods is high. Competition is
fierce when the elasticity of substitution is high, and any cost disadvantage translates into large losses of
market share.

In this paper, firm heterogeneity in productivity is added, as well as fixed costs of exporting.
These simple amendments introduce a new margin of adjustment: the extensive margin. When
transportation costs vary, not only does each exporter change the size of its exports (the intensive
margin), but the set of exporters varies as well (the extensive margin). The main finding of this
paper is that the elasticity of substitution has opposite effects on each margin. A higher elasticity
makes the intensive margin more sensitive to changes in trade barriers, whereas it makes the
extensive margin less sensitive. This is due to the following reason;When trade barriers decrease, new and
less productive firms enter the export market. When the elasticity of substitution is high, a
low productivity is a severe disadvantage. These less productive firms can capture only a small
market share. The impact of those new entrants on aggregate trade is small. On the other hand,
when the elasticity is low, each firm is sheltered from competition. The new entrants capture a
large market share. The impact of those new entrants on aggregate trade is large. So a higher
elasticity of substitution magnifies the sensitivity of the intensive margin to changes in trade barriers,whereas
it dampens the sensitivity of the extensive margin.
As to which effect is stronger, the paper  proves that when the distribution of productivity across firms is
Pareto, which is a good approximation of the observed distribution of US firms, the effect on the extensive
margin dominates. The augmented model predicts that total exports from country
A to country B are given by the following expression:

The elasticity of aggregate trade with respect to trade barriers (both variable and fixed), ɛ, is
negatively related to the elasticity of substitution, σ.
The main contribution of this paper is to introduce the extensive margin of trade in a simple and
tractable model with multiple countries and asymmetric trade barriers. The elasticity of aggregate
trade flows with respect to trade barriers is larger than what traditional models would predict. It is



not equal to the elasticity of substitution; it is inversely related to the elasticity of substitution.

II.   SET  TING   UP   THE MODEL AND SOLVING IT

There are N potentially asymmetric countries that produce goods using only labor. Country n
has a population Ln. Consumers in each country maximize utility derived from the consumption
of goods from H + 1 sectors. Sector 0 provides a single homogenous good. The other H sectors
are made of a continuum of differentiated goods. If a consumer consumes qo units of good 0, and
qh (ω) units of each variety ω of good h, for all varieties in the set  Ωh (determined in equilibrium),
she gets a utility 

Trade Barriers and Technology.—The homogenous good 0 is freely traded and is used as
the numeraire. It is produced under constant returns to scale with one unit of labor in country n
producing wn units of good 0. Its price is set equal to 1 so that if country n produces this good,
the wage in country n is wn. The paper considers only equilibria where every country produces some of the
numeraire. This assumption greatly simplifies the analysis. There are two types of trade barriers, a variable
and a fixed cost. The variable cost takes the form of an “iceberg” transportation cost. 
All countries have access to the same technology. Due to the presence of fixed costs, firms
in the differentiated sectors operate under increasing returns-to-scale technology. Each firm in
sector h draws a random unit labor productivity w. The cost of producing q units of a good and
selling them in country j for a firm with productivity  is           

A firm chooses a subset of countries where it sells its output, and sets prices for its good in
each market, taking the strategies of other firms and of consumers as given. Consumers chose
the quantity consumed of each variety available domestically, given prices. All agents move
simultaneously, and an equilibrium is a fixed point to their strategies. Firms decide whether to
enter a given market depending on how much competition they expect to face in that market.
The toughness of competition in turn depends on which firms enter. 

Equilibrium Exports, Thresholds, and Profits.—Exports by an individual firm depend on its
productivity, the trade barriers it must overcome, aggregate demand, the set of competitors it is
facing, and the price they set. 
Solving simultaneously for firm level exports the productivity thresholds and total world profits,

Proposition 1 (Aggregate Trade): Total exports (f.o.b.) X hi  in sector h from country i to
country j are given by

The gravity structure of trade has been dramatically distorted by the presence of firm
heterogeneity.
First the elasticity of exports with respect to variable trade barriers is larger than
in the absence of firm heterogeneity, and larger than the elasticity for each individual firm .
A reduction in variable costs not only causes an increase in the size of exports
of each exporter, but also allows some new firms to enter. The extensive margin comes on top of
the intensive margin and amplifies the impact of variable costs. 



Second, the elasticity of exports with respect to transportation costs depends on the degree of
firm heterogeneity. 
Third and most important, the elasticity of exports with respect to variable costs does not
depend at all on the elasticity of substitution between goods and the elasticity of exports
with respect to fixed costs is negatively related to the elasticity σ. This prediction is in stark contrast
with models with representative firms. 

The main prediction of the model  is  that  the extensive margin and the intensive margin are affected in
opposite directions by the elasticity of substitution. If the elasticity of substitution is high, then the impact of
trade barriers is strong on the intensive margin and mild on the extensive margin. The reverse holds true
when the elasticity of  substitution is  low.  The dampening effect  of  the  elasticity of  substitution on  the
extensive margin dominates the magnifying effect on the intensive margin.

Proposition  (Intensive and Extensive Margins): The elasticity of substitution  has no
effect on the elasticity of trade flows with respect to variable trade costs  , and a negative
effect on the elasticity of trade flows with respect to fixed costs 

When only fixed costs move, σ has no impact on the intensive margin, whereas it dampens the
impact on the extensive margin. The impact of σ on the elasticity of trade flows with respect to fixed costs is
always negative:
 
The intuition for these results is the following. When goods are highly differentiated , the demand for each
individual variety is relatively insensitive to changes in trade costs.
In other words, when σ is low, trade barriers have little impact on the intensive margin of trade.
This margin is the only one in the Krugman model of trade with representative firms.
The interaction between the elasticity of substitution and the extensive margin is more complex.
When σ is low, the market share that each firm is able to capture is relatively insensitive to
differences in productivity. Less productive firms are still able to capture a relatively large market
share, despite having to charge a higher price than other firms. As trade barriers decrease,
some firms with a low level of productivity are able to enter. When goods are highly differentiated
, these new entrants are relatively large compared to the firms that are already
exporting. Therefore, the extensive margin is strongly affected by trade barriers when σ is low.
The reverse holds when σ is high. A higher elasticity of substitution makes the intensive
margin more sensitive to changes in trade barriers, whereas it makes the extensive margin
less sensitive. What is the net impact of σ on the two margins? The paper proves that with
Pareto distributed productivity shocks, the extensive margin always dominates. Contrary to the
predictions of the Krugman model with representative firms, the elasticity of substitution 
always dampens the impact of trade barriers on trade flows.

IV. Conclusion
Introducing  firm heterogeneity leaves  many of  the  predictions  of  international  trade  unaffected.  Most
important, the gravity structure of bilateral trade flows is preserved. In this paper, a key difference between
the Krugman model with representative firms and a model with firm heterogeneity is identified. The impact
of trade barriers is dampened by the elasticity of substitution, and not magnified by it. A high elasticity of
substitution  translates  productivity  differences  into  large  differences  in  size.  As  firm  sizes get  more
dispersed, fixed costs have a lesser impact on exports: large firms can easily overcome those fixed costs.
Aggregate trade flows are less sensitive to trade barriers when goods are more substitutable.


