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Motivation

The Helpman-Krugman model features �universal� exporting by �rms in a
di¤erentiated product industry:

every brand is produced by a single �rm in just one country, which exports its
output everywhere else in the world;
using non-iceberg transport costs or a di¤erent demand system can change
this outcome.

This does not provide a good description of �rm-level data. In the data:

only a small fraction of �rms export;
exporters sell most of their output domestically;
exporters are bigger than non-exporters;
exporters are more productive than nonexporters.
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Motivation (continued)

This suggests that the most productive �rms self-select into export markets,
but it could also re�ect learning by exporting, except that the evidence
supports the former (Clerides et al., 1998).

Micro-level studies have found evidence of substantial reallocation e¤ects
within an industry following trade liberalization.

Exposure to trade forces the least productive �rms to exit (Bernard and
Jensen, 1999; Aw, Chung and Roberts, 2000; Clerides et al., 1998).
Trade liberalization leads to market share reallocation towards more productive
�rms, thereby increasing aggregate productivity (Pavcnik, 2002, Bernard,
Jensen and Schott 2003, Tre�er, 2004).

These studies suggest that a successful theoretical framework should include
two features:

1 Within sectoral heterogeneity in size and productivity.
2 A feature that leads only more productive �rms to export:

This could be �xed or sunk costs of exporting as documented by Roberts and
Tybout (1997) and Bernard and Jensen (2004), and formalized by Melitz
(2003).
Di¤erent market structures (e.g., BEJK 2003).
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Melitz (2003): Closed Economy

The demand side is CES:

Yields constant elasticity demand functions

q (ω) =
R
P

�
p (ω)
P

��σ

, (1)

where R is total spending and P is the ideal price index.

On the supply side:

Monopolistic competition; every variety is produced by a single �rm and there
is free entry into the industry.
Constant marginal costs and a �xed overhead production cost in terms of the
single input (labor), which we take as numeraire.
The �xed cost is identical across all �rms; denote it by f .
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New Features

1 The marginal labor cost 1/ϕ varies across �rms, i.e.,

TC (ϕ) = f +
q (ϕ)

ϕ
. (2)

Firms with higher ϕ are more productive. Higher productivity �rms charge
lower prices, produce more output, and obtain higher revenues r (ϕ) and
higher pro�ts π (ϕ):

p (ϕ) =
1

ρϕ
; q (ϕ) = RPσ�1 (ρϕ)σ ;

r (ϕ) = p (ϕ) q (ϕ) = R (Pρϕ)σ�1 ; (3)

π (ϕ) =
1
σ
r (ϕ)� f . (4)

2 Prior to entry, �rms face productivity uncertainty:

a �rm pays a �xed cost of entry fe in units of labor;
a �rm then draws its productivity ϕ from a known distribution G (ϕ) with
density g (ϕ) = G 0 (ϕ);
After observing ϕ, a producer decides whether to exit or produce.

3 Every �rm faces a probability δ of death per unit time.
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Firm Behavior

Given stationarity, a �rm with productivity ϕ earns pro�ts π (ϕ) in every
period, until it is hit by a shock. The expected value of the �rm is:

v (ϕ) = max

(
0,

∞

∑
t=s

(1� δ)t�s π (ϕ)

)
= max

�
0,
1
δ

π (ϕ)

�
. (5)

It is clear from (4) and (5) that there is a unique threshold productivity ϕ�

such that v (ϕ) > 0 if and only if ϕ > ϕ�.

π (ϕ)

ϕ σ−1

f

0

(ϕ *)σ−1

() Griliches Lecture 1: Firm Heterogeneity May 2009 8 / 15



Firm Behavior

Given stationarity, a �rm with productivity ϕ earns pro�ts π (ϕ) in every
period, until it is hit by a shock. The expected value of the �rm is:

v (ϕ) = max

(
0,

∞

∑
t=s

(1� δ)t�s π (ϕ)

)
= max

�
0,
1
δ

π (ϕ)

�
. (5)

It is clear from (4) and (5) that there is a unique threshold productivity ϕ�

such that v (ϕ) > 0 if and only if ϕ > ϕ�.

π (ϕ)

ϕ σ−1

f

0

(ϕ *)σ−1

() Griliches Lecture 1: Firm Heterogeneity May 2009 8 / 15



Industry Equilibrium

Free entry ensures that, in the industry equilibrium, the expected discounted
value of pro�ts for a potential entrant equal the �xed cost of entry, orZ ∞

0
v (ϕ) g (ϕ) dϕ = fe , π =

δfe
1� G (ϕ�) , (FE) (6)

where π is average industry pro�ts.

Melitz shows that the equilibrium is unique.
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Open Economy

There are two types of trade frictions:

1 A standard iceberg cost τ.
2 An initial �xed cost of fex units of labor to start exporting, which is incurred
once the �rm has learned ϕ (alternatively, the cost fex could be �xed rather
than sunk).

It is also assumed that the domestic economy can trade with n � 1 other
countries and that all countries are of equal size, which implies that factor
price equalization will hold and the wage will equal 1 everywhere (this can be
relaxed).
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Firm Behavior Revisited

Firms charge constant markups in both domestic and foreign markets.
Domestic and foreign revenues are:

rd (ϕ) = R (Pρϕ)σ�1 ,

rx (ϕ) = τ1�σRk (Pk ρϕ)σ�1 .

Factor price equalization implies the same RPσ�1 in all countries, therefore:

r (ϕ) =
�
rd (ϕ) if the �rm does not export�
1+ nτ1�σ

�
rd (ϕ) if the �rm exports to all countries.

The corresponding pro�t levels are

πd (ϕ) =
rd (ϕ)

σ
� f , (7)

πx (ϕ) =
rx (ϕ)

σ
� fx =

τ1�σrd (ϕ)
σ

� fx , (8)

where fx is amortized per-period portion of the initial �xed cost (i.e., δfex ).
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Firm Behavior Revisited (continued)

De�ning per period pro�ts as π (ϕ) = πd (ϕ) +max f0, nπx (ϕ)g, the value
of the �rm is again

v (ϕ) = max
�
0,
1
δ

π (ϕ)

�
.

But we now have two relevant thresholds:

ϕ�d = inf fϕ : v (ϕ) > 0g

and
ϕ�x = inf fϕ : ϕ � ϕ�d and πx (ϕ) > 0g .

Because RPσ�1 is the same in all countries, ϕ� is also the same.

Firms with ϕ � ϕ�d remain in the market after learning their productivity,
while those with ϕ � ϕ�x also export.

So long as ϕ�x > ϕ�d , the model is able to replicate the micro-level �ndings.
This will hold true whenever τσ�1fx > f , as illustrated in the �gure.

The free entry condition is as before; expected discounted pro�ts equal entry
costs.
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The Impact of Trade

Comparing the closed-economy and open-economy equilibria implies
ϕ� < ϕ�d .

=) Productivity is higher in the open economy:

Firms with productivity between ϕ� and ϕ�d exit.
Market shares are reallocated to exporters.

Intuition:

The fall in pro�ts of nonexporters is not explained by a fall in mark-ups driven
by increased foreign competition (see, however, Melitz and Ottaviano, 2007).
The main channel operates through the domestic factor market.
Trade raise pro�tability of the more productive �rms ! more entry !
increased labor demand ! higher real wages (w/P) ! least productive �rms
can no longer a¤ord to produce.

Welfare: new source of gains from trade; increased average productivity.

Similar conclusions for trade liberalization: τ falls.
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Extensions and Applications

The Melitz model has been extended in a number of ways and it has been
applied to data analysis.

Helpman, Melitz and Rubinstein (2008) have extended it to a setting with
asymmetric countries and they have used it to develop an econometric
approach for estimating trade �ows. This methodology:

provides a generalization of the gravity equation;
accounts for zero trade �ows across some country pairs;
separates the intensive from the extensive margin of trade;
allows asymmetric responses to trade resistance measures.

Manova (2007) applies this methodology to sectoral trade �ows, focusing on
the impact of �nancial development on comparative advantage.

Bernard, Redding and Schott (2007) integrate factor proportions into the
Melitz framework.
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