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Firm-level stylized facts Melitz (2003)

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

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

1 Within a given industry, there is massive �rm-level heterogeneity

2 Fixed costs matter in export-related decisions

3 Within a given industry, more productive �rms are more likely to export

4 Trade liberalization leads to intra-industry reallocation across �rms

5 These reallocations are correlated with productivity and export status
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Firm-level heterogeneity and trade

� Melitz (2003) will develop a model featuring facts 1 and 2 that can
explain facts 3, 4, and 5

� This is by far the most in
uential trade paper in the last 10 years

� Building blocks:

1 Krugman (1980): CES, IRS technology, monopolistic competition

2 Hopenhayn (1992): equilibrium model of entry and exit

� From a normative point of view, Melitz (2003) may also provide new
source of gains from trade if trade induces reallocation of labor from
least to most productive �rms

! \New New'' trade theory
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Today's lecture

Trade with heterogenous �rms

� Firm-level stylized facts

� Melitz (2003)

� Krugman (1980) meets Hopenhayn (1992)

� Selection into Exports and the Impact of Trade
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Firm-level stylized facts
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Stylized fact #1

1 - Vast heterogeneity across plants / �rms in productivity, capital and skill
intensity

2 - Heterogeneity within industries is often as large as across industries

3 - Entry-exit, job creation-destruction in all industries

\Firm Heterogeneity and Massive Turnover''
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Stylized fact #1
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Stylized fact #1
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Stylized fact #2

1 - Within an industry, only some �rms export, many others do not

2 - Exporters are larger, more productive, pay higher wages

3 - Exports are very concentrated on very few big exporters

4 - Di�cult markets are served by the best exporters

\Exporter Premia''
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Stylized fact #2
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Stylized fact #2
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Stylized fact #2
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Stylized fact #2
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Stylized fact #2
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Stylized fact #2
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Melitz (2003)
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Melitz (2003): basic framework

On demand side: CES preferences

max
q(!)
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p(!)q(!)d! = R; (2)

where 
 is the set of available varieties, � > 1 the elasticity of substitution,
and R is the total spending.
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Melitz (2003): basic framework

This yields the usual demand for each variety:

q(!) =
R

P

�
p(!)

P

�
��

; (3)

where P =
�R



p(!)1��d!

� 1
1�� 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.

� Production incurs a �xed cost f (as in Krugman 80)

� New: marginal cost, 1
'
, is �rm-speci�c.

i.e., the total cost (TC) of production, TC (q; ') = f + q(')
'

:
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Melitz (2003): basic framework

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

p(') =
�

� � 1

1

'
; q(') = RP��1

�
� � 1

�
'

��
(4)

r(') = p(')q(') =

�
� � 1

�
'P

���1
R (5)

�(') =
r(')

�
� f (6)

How to move from the �rm to the aggregate level?
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Melitz (2003):Aggregation

Assume a mass M of �rms and a distribution �(') over R+ for productivity.
We can de�ne an aggregate measure of productivity

e' =

�R
R+

'��1�(')d'

� 1
��1

,

which yields the following aggregate variables:

P = M
1

1�� p(e') ; R = Mr(e') ; � = M�(e')
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Melitz (2003): Entry and Exit

� 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 ' from a known distribution G(') with
density g(') = G 0(');

� After observing ', a producer decides whether to exit or produce.

� Every �rm faces a probability � of death per unit time.

- For the rest of the �rms, what is the condition to produce?
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Firm behavior

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

v(') = max

(
0;

1X
t=0

(1� �)t�(')

)
= max

�
0;

1

�
�(')

�
(7)

� It is clear from (6) and (7) that there is a unique threshold productivity
' such that v(') > 0 if and only if ' > '.
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Melitz (2003)
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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, or Z

1

t=0

v(')g(')d' = fe (8)
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Industry Equilibrium

� Distribution of productivity in equilibrium: (why?)

�(') =
g(')

1� G (')
if ' > '

= 0; otherwise

(9)

� Aggregate productivity can be written as a function of '

e' =

0@ 1

1� G (')

1Z
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Industry Equilibrium

� Average revenues and pro�ts are:

r � r(e') = h
e'(')
'

i��1
r(')

and � � �(e') = h
e'(')
'

i��1
r(')
�
� f with r(')

�
= f (why?)

� Now we can express the zero cuto� pro�t (ZCP) condition

�(') = 0() � = f

��
e'(')
'

���1
� 1

�
(ZCP)
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Industry Equilibrium

� Before entry, all potential entrants consider their expected pro�t in case
of entry and compare them with the cost of entry fe

� The net value of entering today (t = 0) given the constant probability of
dying each period is:

vE =
�

�
(1� G ('))� fe (10)

� Firms will enter until the net value of entering is driven down to zero
(i.e. expected pro�t for all potential entrants is zero)

� Free entry (FE) condition: vE = 0

� As in Krugman: as more �rms enter, market shares shrink.
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Industry Equilibrium
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Industry Equilibrium: Intuition

ZCP: average pro�t in the economy for a given '. When cuto� is higher, it's
because it's harder to be pro�table: average pro�t decrease with the cuto�

FE: traditional zero pro�t condition but for expected pro�t

� average pro�t for existing �rms is positive, but expected pro�t of all
�rms is zero

� higher cuto� : ! less �rms, more productive one average: higher pro�t
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Industry Equilibrium
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Melitz (2003): Trade equilibrium

Consider 2 identical countries.

Trade costs: (i) iceberg transport cost � ; (ii) additional �xed cost
(denominated in labor, with wages normalized to 1) f X

More productive �rms:

- charge lower price, capture a higher market share, and generate more pro�t
on each market...

- so are more likely to export
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Melitz (2003): Trade equilibrium

Formally

pX = �p

�X (') =
�
��1
�

'

�
P
���1 R

�
� f X

and all �rms with �X (') � 0 export

! de�ne the productivity cuto� for exporting 'X
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Melitz (2003): Trade equilibrium
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Melitz (2003): Trade equilibrium

ZCP for exports: �X ('X ) = 0 () 'X = �
�

f X

f

� 1
��1

'

Average pro�t that a �rm earns conditional on surviving:

� = �D(e'(')) + probX�X (e'('X ))

where probX = 1�G('X )
1�G(') is the probability of exporting conditional on survival
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Melitz (2003): Trade equilibrium
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Melitz (2003): Trade equilibrium
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Melitz (2003): Trade equilibrium

- FE condition relates average pro�t to the cuto�: unchanged under trade

- ZCP now contains a new term: shifts upward

! the cuto� rises: less productive �rms are wiped out

! average pro�t increases

What is the intuition behind this result?
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Melitz (2003): Intuition

1. Domestic �rms have to face the \competition" from the best foreign �rms
that export

� Adjustment in the price index: more �rms, lower price index, lower
demand addressed to each all �rms

� Reduces market shares and pro�ts for all �rms (in a proportional way
due to the CES assumption)

� The smaller �rms are not pro�table enough anymore and exit

2. Not a standard competition e�ect: markups are constant (CES utility)

3. Melitz interprets this as labor market competition (even if wages are �xed),
as real wage increases

� Intuition: the most productive �rms can trade. They expand their
production, hire more workers, which pushes up wages and make the
least productive �rms become unpro�table
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Melitz (2003): Trade equilibrium

φX φ 
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Melitz (2003): Trade equilibrium
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Melitz (2003): Summary

Take-away

1. Explain empirical regularities: most �rms do not export, exporters are
bigger / more productive

2. Shows multiple gains from trade in a GE model

3. Needs to assume an explicit distribution of ' to have prediction on
aggregate trade 
ows

New New Trade Theories Yuan Zi (UiO) 41/42



Firm-level stylized facts Melitz (2003)
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