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Abstract

This paper studies the relationship between �rm export dynamics and �nancial con-

straints in a small open economy model. Robust �ndings in the literature show that

new exporters begin by exporting very small quantities, with most of them exit-

ing the foreign market soon after. However, those that survive expand very rapidly

and are much less likely to exit. As reported by Ruhl and Willis (2008a), standard

trade models with heterogeneous �rms cannot replicate these facts. We add bor-

rowing constraints to an otherwise standard model and calibrate it using microdata

on export dynamics. We �nd that �nancial constraints can largely account for the

decreasing hazard rate and the increasing export volume of new exporters. We then

provide empirical evidence supporting this mechanism and study its implications

for understanding the e¤ects of a large devaluation on aggregate exports.

Introduction

New exporters (i) start by exporting small volumes but grow very rapidly,

conditional on continuing exporting, and (ii) face very low probability of con-

tinuing exporting, which increases rapidly over time. These facts on new ex-

porter dynamics have been robustly documented in the literature by Eaton

et al (2008), Eaton et al (2009), and Ruhl and Willis (2008), yet they remain



a puzzle through the lens of standard trade models. We argue that �nancial

frictions faced by exporters can largely account for these facts.

Trade models with heterogeneous �rms, in the spirit of Melitz (2003) and

Eaton and Kortum (2002), have had great success in explaining the cross-

sectional pattern of entry and exit, and its low frequency movements. However,

their potential to explain the dynamics of new exporters is very limited. Ruhl

and Willis (2008) extend Melitz (2003) to allow for stochastic idiosyncratic

productivity shocks in the context of a small open economy and evaluate its

implications for new exporter dynamics. They �nd that the model stands in

stark contrast with the data: (i) export volumes are largely constant over time,

and (ii) the probability of continuing exporting decreases over time.

In this paper, we argue that �nancial frictions faced by exporters can largely

account for the stylized facts on new exporters dynamics. To do so, we study a

small-open economy with heterogeneous �rms subject to �nancial constraints.

In our model, in order to produce, a �rm has to pay up-front its wage bill,

which can be �nanced via internal or external funds. In contrast to standard

models, however, �rms face a collateral constraint which limits the amount of

funds they can obtain in any given period. This implies that �rms with low

internal funds have to operate below its unconstrained optimum level. This in

turn a¤ects the �rm decisions along both the extensive and intensive margins.

We calibrate this model to match key �rm-level facts and �nd that �nancial

frictions can largely explain the stylized facts on new exporter dynamics.

In our economy, new exporters enter the foreign market with low internal

funds which, due to the �nancial constraint, prevents them from operating

at their optimal scale. As they stay in the export market, they are able to
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relax the �nancial constraint by accumulating internal funds, which in turn

allows them to expand their production. This allows us to capture the �rst

of the two stylized facts reported above. At the same time, given that new

exporters hold less internal funds, their small scale makes exporting less prof-

itable. Therefore, relatively small negative productivity shocks are enough to

make it unpro�table and lead them to stop exporting. However, if they con-

tinue exporting, they are able to increase their scale by accumulating internal

funds. This increases the pro�tability of exports, making them less likely to

exit. This allows us to capture the second stylized fact.

The empirical evidence on the importance of �nancial frictions on exporters

is ample. Minetti and Zhu (2010) use Italian data to show that �rms that are

credit rationed are less likely to export and, if they export, they are likely to

export less. In a similar spirit, Bellone et al. (2010) reports a negative rela-

tionship between �rms��nancial health and both its export status and export

intensity. Finally, Suwantaradon (2008) and Wang (2010), using World Bank

Enterprise Survey, �nd evidence of the importance of �nancial constraints for

export decisions. Moreover, Wang (2010) reports that the probability of ex-

porting and the export volume increase with age, which is consistent with the

hypothesis that �rms need to accumulate enough collateral before they can

borrow enough funds to �nd it pro�table to export. 1

Alternative explanations have been proposed to account for the stylized facts

on new exporter dynamics. Eaton et al. (2009) point to the role of search

frictions to explain the small and increasing export volumes upon entry. They

1 See also Eggers and Kesina (2010), Berman and Hericourt (2010) and Muuls

(2008). On the other hand Greenaway et al. (2007) �nd little evidence of importance

of �nancial on �rms�decision to export.
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argue that the low but increasing probability of continuing being an exporter

arises from initial uncertainty about the idiosyncratic pro�tability of being an

exporter. Arkolakis (2010) points to the role of marketing costs and customer

capital to explain the small and increasing export volumes. In contrast to

these alternative explanations, the nature of our mechanism allows us to use

readily available �rm-level data to discipline its implications, for instance, on

domestic sales, exports, and cash �ows.

This paper contributes also to a growing theoretical literature on the role of

�nancial frictions for trade. The �rst papers to study the e¤ects of �nancial

constraints on export decisions were Chaney (2005) and Manova (2010). This

paper di¤ers from them in many dimensions. Most importantly, our model

focuses on the dynamics of the new exporters while these papers focused solely

on the entry decisions.

More closely related to ours are Wang (2010) and Suwantaradon (2008). Wang

(2010) develops a model based on Cooley, Marimon and Quadrini (2004) and

investigates how �nancial constraints impact �rm�s exporting behavior and

how this e¤ect evolves over time. However, his model is unable to speak about

new exporter dynamics since he abstracts from exit decisions by assuming that

new exporters continue exporting forever. Suwantaradon (2008) introduces

�nancial constraints into a Melitz (2003) model and explores their e¤ects on

aggergate export dynamics, but does not study the dynamics of new exporters.

Moreover, in contrast to ours, these papers do not to evaluate the quantitative

importance of �nancial frictions for explaining the export dynamics observed

in the data.
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1 Model

We consider a small-open economy, partial equilibrium model where both real

wage and the demand schedule faced by �rms are taken as exogenous. We

abstract from the general equilibrium e¤ects since our focus is on the decisions

made by plants in response to productivity shocks and the way in which

�nancial constraints a¤ect these decisions.

We assume there is a unit mass of monopolistically competitive �rms, each

producing a di¤erentiated good. A �rm chooses how much to produce in the

domestic market and whether to enter an export market. If it decides to ex-

ports it chooses also the volume of foreign sales. A �rm that enters export

market has to pay a �xed cost of exporting F and a sunk cost S, while a

�rm that is a continuing exporter pays only the �xed cost. Both costs are

measure in terms of labor units. The sunk cost is supposed to capture costs

involved in �nding a trading partner, setting up distributional channels and

initial advertising to make consumers aware of the good.

We assume that each �rm produces according to the following production

function

yi = ziLi i 2 [0; 1]

where Li is the labor input and zi is �rm�s idiosyncratic productivity. We

assume that ln zi follows a time invariant AR(1) process

ln zi;t = � ln zi;t�1 + "i;t

where "i;t � N (0; �").
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Firms face exogenous domestic and foreign CES demand schedules:

qdi =�d

 
pdi
Pd

!��d
Qd

qei =�e

�
pei
Pe

���e
Qe

where pdi is a price charged by a �rm i in the domestic market, pei is a price

charged in the foreign market, Pd is the aggregate price level in home country,

Pe is the aggregate price level in foreign country, Qd is the aggregate demand

in the domestic market, Qe is the aggregate demand in the foreign market and

�nally �d and �e are domestic and foreign demand shocks. Both aggregate

price level and aggregate demand are taken as exogenous. Both ln�d and ln�e

are assumed to follow an AR(1) process

ln�d;t;i= �d ln�d;i;t�1 + �
d
i;t

ln�e;t;i= �e ln�e;i;t�1 + �
e
i;t

where �di;t � N
�
0; �d�

�
and �ei;t � N (0; �e�).

We assume that �rms take the real wage as given and they have to pay the

wage bill at the beginning of period before the production occurs. Therefore,

in order to hire labor, �rms have to depend on internal and external �nance.

Finally, we introduce �nancial frictions in the economy. More precisely, we

require all �rms to pay for labour and costs of exporting at the beginning

of the period before the production takes places. Moreover, we assume that

�rms can only borrow up to a multiple � of their assets. [to do: add intuition]

For now, we assume that each �rm faces separate collateral constraints in the

domestic and foreign markets. 2

2 This assumption is easy to relax.
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We proceed by describing �rm�s static and dynamic problems.

1.1 Static Problem

Each period a �rm maximizes static pro�ts which are the sum of the pro�ts

from sales in domestic and foreign markets (if the �rm is an exporter). Note

that due to constant returns to scale technology, we can separate �rms static

problem into domestic and foreign problem. The static problem of a �rm with

productivity z, assets a and facing a demand shock �d in the domestic market

is:

�d (a; z; �d) =max
pd
pdyd �

w

z
qd

s:t:

qd= zLd
wLd��da

qd= �d

 
pdi
Pd

!��d
Qd

while �rm�s static problem in the foreign market, given that a �rm decided to

export, is

�e (a; z; �e) =max
pe
peye �

w

z
qe

s:t:

qe= zLe
wLe + wTC ��ea

qe= �e

�
pei
Pe

���e
Qe

where

TC =

(
F if a �rm is a continuing exporter
F + S if a �rm is a new exporter

)

Note that in order to produce in a foreign market, a �rm has to cover costs
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associated with exporting (�xed costs of being exporter and sunk cost in the

case of new exporters).

1.2 Dynamic problem

Having described the static problem faced by a �rm we move now to describe

the dynamic problem. Let v0 be the value function of a �rm that did not

export last period and is deciding whether to start exporting today, v1 be the

value function of a �rm that participated in the foreign market last period

and is deciding whether to keep producing for the foreign market and vd be

the value function for a �rm that have chosen to produce only in the domestic

market this period. The relevant individual state variables for an individual

�rm are: productivity level, z, the amount of assets the �rm has, a, and the

domestic and foreign demand shocks �d and �e. The aggregate state variables

are Pd, Qd, Pe and Qe; the aggregate price levels and aggregate demands at

home and abroad. 3

The value function for a �rm that did not export last period is given by

v0 (a; z; �d; �e)=max
f0;1g

(
vd (a; z; �d; �e) ;max

a0

c1�


1� 
 + �E
h
v1 (a0; z0; �0d; �

0
e)
i)

s:t

c=(1 + r) a� a0 + �d (a; z; �d; �e) + �e (a; z; �d; �e)� wF � wS

where the expectation is taken over the future values of productivity and

demand shocks.

3 To simplify the notation we will omit aggregate state variables when writing �rm�s

dynamic problem.
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A �rm that did not export last period decides at the beginning of a current

period if it wants to keep producing only for the domestic market or become

an exporter. In the former case it gets vd (a; z; �d; �e), the value of producing

only for home market. In the latter case a �rm pays a �xed and sunk cost

of exporting and earn pro�ts both from home and foreign markets. It then

decides how much to pay out in terms of dividend,c , and how much assets to

bring into the next period, a0.

The value function for a �rm that exported last period is given by

v1 (a; z; �d; �e)=max
f0;1g

(
vd (a; z; �d; �e) ;max

a0

c1�


1� 
 + �E
h
v1 (a0; z0; �0d; �

0
e)
i)

s:t

c=(1 + r) a� a0 + �d (a; z; �d; �e) + �e (a; z; �d; �e)� wF

Again, the expectation is taken over future values of productivity and demand

shocks. Note that the only di¤erence between the continuing exporter and the

potential starter is the fact that the former doesn�t have to pay a sunk cost

wS if it decides to export this period.

Finally the value function for a �rm that has already decided to produce only

domestically is given by

v0 (a; z; �d)=max
a0

c1�


1� 
 + �E
h
v0 (a0; z0; �0d; �

0
e)
i

s:t

c=(1 + r) a� a0 + �d (a; z; �d; �e)

More precisely, a �rm that produces only domestically, chooses how much

assets to carry into the next period and how much dividends to pay out. Next

period it will again face the decision whether to produce only domestically or
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produce both in home and foreign markets.

2 Main Mechanism

We now describe the main mechanism of the model and explain how �nancial

frictions allow us to capture qualitatively the stylized facts of the new exporters

dynamics. In what follows we abstract from demand shocks introduced above

by setting �d = �f = 1.

2.1 Frictionless Economy

In the absence of �nancial frictions the only variable determining export entry

and exit decisions is �rm�s productivity level. The structure of the problem

implies that there is a productivity threshold level, z, such that a �rm with

productivity z � z �nds it pro�table to export. On the other hand, the pres-

ence of sunk cost implies that there is another productivity threshold level z

such that if z < z a �rm �nds it optimal to stop exporting.

Figure 1
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Our frictionless economy implies that the export intensity and export volume

of the new exporters adjust immediately to its optimal level and stays constant

conditional on staying in the export market. Moreover, the model predicts that

the hazard rate, that is the probability of exiting export market, is increasing

over time.

These two �nding are in stark contrast to the data. This failure of a standard

models to replicate the stylized facts of new exporter dynamics have been

reported �rst by Ruhl and Wills (2008). Our model without �nancial frictions

is very similar to the setup considered in their paper and hence it is not

surprising we reach the same conclusions.

2.2 Economy with Financial Frictions.

In the presence of �nancial constraints the amount of internal funds available

to a �rm becomes important. Recall that we assumed that each �rm has to

�nance both its wage bill and export costs in advance and can borrow only

up to a multiple � of its assets. Hence each �rm faces a borrowing constraint.

Moreover, we assumed that �rms face separate borrowing constraints in do-

mestic and foreign markets when raising funds to cover the costs of production

and exporting.

First, we investigate how the �nancial constraints a¤ect �rms�domestic pro-

duction. Recall that the static problem in the domestic market is:
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�d (a; z) =max
pd
pdyd �

w

z
qd

s:t:

qd= zLd
wLd��da

qd=

 
pdi
Pd

!��d
Qd

The above problem can be re-written as

�d(a; z) =max
pd
pd

�
pd
Pd

���d
Qd �

w

z

�
pd
Pd

���d
�dQd

s:t:

pd �
�
Qdw

�daz

� 1
�d

Pd

Solving for the optimal price p�d(a; z; �d) we get

p�i (a; z; �i) =

8>>>>>><>>>>>>:
�
��1

w
z

if pd >
h
Qdw
�daz

i 1
� Pd

h
Qdw
�daz

i 1
� Pd otherwise

while the optimal quantity q�d(a; z; �d) is given by

q�d(a; z; �i) =

8>>>>>><>>>>>>:

�
�d
�d�1

w
z

���d
P �d Qd if pd >

h
Qdw
�daz

i 1
�d Pd

�daz
w

otherwise

So we see that in the presence of �nancial frictions, a �rm that is �nancially

constrained is forced to produce less than it would in the absence of the bor-

rowing constraints and it chooses to charge a higher price.

It follows that the pro�ts �d(a; z; �d) are given by
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��d(a; z; �d) =

8>>>>>><>>>>>>:
1
�d

�
�d
�d�1

w
z

�1��d
P �dd Qd if pd >

h
Qdw
�daz

i 1
�d Pd

�da
��

w
z

� 1
�d
��d � 1

�da

� 1
�d (Qd)

1
�d Pd � 1

�
otherwise

A �nancially constrained �rm earns lower pro�ts than an identical �rm that

is not constrained.

To sum up, we see that �nancial frictions a¤ect the domestic production and

prices by limiting the production of constraint �rms and hence lead to lower

pro�ts in the domestic market for these �rms.

Consider now a �rm that is deciding whether to start exporting. In order to

enter the foreign market this �rm has to pay w (S + F ) to cover both the sunk

cost associated with entering a foreign market and a �xed cost of exporting.

Firms with insu¢ cient funds, i.e. �rms with assets a � w(S+F )
�

, are unable to

pay these costs and hence are unable to enter the foreign market. Similarly a

�rm that exported last period but has assets lower than wF
�
is forced to leave

a foreign market. Note, that these conditions on assets are independent of

the productivity level of a given �rm. This is in contrast with the frictionless

economy where only productivity level determines whether a �rm enters or

exits the export market.

Suppose now that a �rm has su¢ cient funds to pay the entry costs. We now

derive expressions for quantity, price and pro�ts for such �rm taking its pro-

ductivity level, z and assets level, a as given. Recall that the static problem

faced by a �rm in a foreign market is
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�e (a; z) =max
pe
peye �

w

z
qe

s:t:

qe= zLe
wLe + wTC ��ea

qe=
�
pe

Pe

���e
Qe

Solving the above problem we obtain:

q�e(a; z) =

8>>>>>><>>>>>>:

�
�e
�e�1

w
z

���e
P �ee Qe if pe >

h
Qew

(�ea�wTC)z

i 1
�e Pe

(�ea�wTC)z
w

otherwise

and

p�e(a; z) =

8>>>>>><>>>>>>:
�e
�e�1

w
z

if pe >
h

Qew
(�ea�wTC)z

i 1
�e Pe

h
Qew

(�ea�wTC)z

i 1
�e Pe otherwise

Again, we see that �nancially constrained �rms produce below their optimal

level and are forced to charge a higher price than they would in the absence

of the borrowing constraint. The pro�ts from exporting are given by

��e(a; z) =

8>>>>>><>>>>>>:
1
�e

�
�e
�e�1

w
z

�1��e
P �ee Qe if pe >

h
Qew

(�ea�wTC)z

i 1
�e Pe

(�ea� wTC)
�
z
w
[ Qew
(�ea�wTC)z ]

1
�ePe � 1

�
otherwise

We conclude again that �nancially constrained �rms earn lower static pro�ts

in foreign market than identical �rms that are not �nancially constrained.

Moreover, a �nancially constrained �rm exports less than it would in the

absence of �nancial frictions. Note that holding everything else constant, the
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quantity exported by a �nancially constrained �rm is increasing in a. However,

once a �rm becomes �nancially unconstrained assets have no impact on export

volume.
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Figure 2

Similarly we see that the price charged by a �nancially constrained �rm is

decreasing in a and if the �rm is not �nancially constrained assets have no

impact on the price charged by a �rm. The same is true for the domestically

charged prices.

Before analyzing decision to enter/exit foreign market it is important to ex-

plain carefully the way the �nancial constraints a¤ect �rms�sales. Consider a

�rm with assets a and productivity z and, for simplicity, assume that it pro-

duces only in the domestic market. In the absence of �nancial frictions such

�rm would charge a price po = �
��1

w
z
and produce qo =

�
�d
�d�1

w
z

���d
P �d Qd

units of good. To do so it would require L =
�

�d
�d�1

w
z

���d P�d Qd
z

units of labour.

Our timing assumption implies that in order to produce qo this �rm has to
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pay the wage bill equal to
�

�d
�d�1

w
z

���d
P �d Qd

w
z
at the beginning of period be-

fore the production takes place. In the frictionless economy this doesn�t pose

a problem to a �rm. It simply borrows the required amount at the beginning

of period and once the production took place it pays it back. In the economy

with �nancial frictions this is not the case. The funds available to a �rm at the

beginning of the period are limited, namely, the �rm can only pay up to �a of

expenditures at the beginning of the period. If �rm�s productivity is relatively

high and its assets are relatively low it cannot hire as much labor as it would

otherwise and is forced to limit its production and charge higher prices. Since

the �rm can�t produce at its optimum the pro�ts are lower.

What needs to be emphasized is the interaction between the assets and pro-

ductivity in this simple framework. Namely, the more productive a �rm is

the more assets it needs in order to be unconstrained. Let a (z) be a level of

assets such that a �rm with productivity z and assets a > a (z) is �nancially

unconstrained. The above discussion implies that a (z) is increasing in z. This

is easily veri�ed analytically.

We now consider �rm�s decision to enter export market. A �rm will become

exporter if and only if

h
(1 + r) a� a0 + �d (a; z) + �e (a; z)� wF � wS

i1�

1� 
 + �E

h
v1 (a0; z0)

i

�

h
(1 + r) a� a0 + �d (a; z)

i1�

1� 
 + �E

h
v0 (a0; z0)

i

that is, if the value of becoming exporter with assets a and productivity z is

greater or equal to the value of producing only domestically. Similarly, a �rm

will �nd it optimal to continue exporting if

16



h
(1 + r) a� a0 + �d (a; z) + �e (a; z)� wF

i1�

1� 
 + �E

h
v1 (a0; z0)

i

�

h
(1 + r) a� a0 + �d (a; z)

i1�

1� 
 + �E

h
v0 (a0; z0)

i

From above conditions we can see that �nancial constraints a¤ect both decision

problems through its e¤ect on �e (a; z; �d; �e). As it was emphasized above a

�rm that is �nancially constrained earns lower pro�ts than it would otherwise

and hence its incentives to enter/exit are distorted. More precisely, consider

a �rm that is deciding whether to enter or not the foreign market. Such �rm

cares only about the present discounted streams of dividends and hence it

compares the value of becoming exporter to the value of producing only for

domestic market. Exporting is bene�cial since it increases pro�ts but at the

same time it is costly because of the presence of �xed and sunk costs. At the

same time, pro�ts stream from exporting depends both on the productivity

of the �rm and, as it was explained above, on the level of assets the �rm has.

A very productive �rm with productivity z > z (i.e. a �rm that would have

become exporter in the frictionless economy) may �nd it optimal not to enter

if its assets are low because it would not be able to produce enough to make

exporting pro�table. However, holding assets �xed, the more productive the

�rm is, the more incentives it has to become exporter because it can produce

larger quantity with the same assets even if it is constrained. Hence for each

assets level a there exists productivity level z (a) such that �rm with assets a

will only �nd it optimal to enter a foreign market if z > z (a). This is shown

17



in the �gure 1

Assets

Pr
od

uc
tiv

ity
 s

ho
ck

s

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0.5

1

1.5

2

2.5

3

3.5

4

4.5

Financially Unconstrained

Entry

(σf w F) / λf

Figure 3

2.3 The role of �nancial frictions:

We now ask how �nancial constraints a¤ect the productivity threshold for

exporting. For simplicity we assume away sunk costs of export and keep only

�xed costs of exporting. In this environment, a �rm becomes exporter only if

�e (a; z) � wF

We �x a and solve for z (a) such that a �rm will �nd it optimal to become

exporter if z � z (a). Note that a �rm is indi¤erent between exporting and

non-exporting if

�e (a; z) = wF

Denote by z (a) a level of productivity for which the above equation holds, i.e.

�e (a; z (a)) = wF
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We now solve above equation for z (a). Suppose �rst that a �rm is �nancially

unconstrained. Then:

�e (a; z) =
1

�e

�
�e

�e � 1
w

z

�1��e
P �ee Qe

So, the productivity threshold z (a) is a solution to the equation

1

�e

 
�e

�e � 1
w

zu (a)

!1��e
P �ee Qe = wF

�e
�e � 1

w

zu (a)
=

"
�e

wF

P �ee Qe

# 1
1��e

zu (a) = w
�e

�e � 1

"
�e

wF

P �ee Qe

# 1
�e�1

Hence we see that if a �rm is �nancially unconstrained, the assets do not a¤ect

its decision to enter and the productivity threshold for becoming an exporter

is the same as the productivity threshold in the frictionless economy.

Consider now a �nancially constrained �rm with assets a. Such �rm is indif-

ferent between entering and not entering only if

(�ea� wF )
24zc (a)
w

 
Qew

(�ea� wF ) zc (a)

! 1
�e

Pe � 1
35 = wF

24zc (a)
w

 
Qew

(�ea� wF ) zc (a)

! 1
�e

Pe � 1
35 = wF

(�ea� wF )

zc (a)

w

 
Qew

(�ea� wF ) zc (a)

! 1
�e

Pe =
�ea

(�ea� wF )

zc (a)
�e�1
�e = w

�ea

Pe(�ea� wF )

 
Qew

(�ea� wF )

!� 1
�e

We can simplify the above equation to get:
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zc (a)
�e�1
�e =(�ea� wF )�

�e�1
�e

 
1

Qew

! 1
�e w�ea

Pe

zc (a)=
1

(�ea� wF )

 
1

Qew

! 1
�e�1

 
w�ea

Pe

! �e
�e�1

or

zc (a) =
w

(�ea� wF )

0@ �ea

PeQ
1
�e
e

1A
�e

�e�1

The elasticity of zc (a) with respect to a is equal to

@ log zc (a)

@ log a
=

�e
�e � 1

� �e
(�ea� wF )

Hence, the higher the assets the lower the productivity threshold for exporting

given that a �rm is �nancially constrained.

It is also important to derive the productivity threshold for a �rm to be

�nancially constrained in a domestic and foreign markets. Recall that the

more productive �rm, the more output it wants to produce and hence the

more assets it needs to �nance the production. Let zd (a) be a productivity

threshold such that if z > zd (a) then a �rm is �nancially constrained at home

and ze (a) be a productivity threshold such that if z > ze (a) then a �rm is

�nancially constrained abroad. For any given level of assets we can calculate

this threshold using the expression for the optimal price. Recall that if a �rm

is �nancially constrained in the foreign market it charges a price

pd =
�
Qdw

�daz

� 1
�d

Pd
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and if it is not �nancially constrained it charges a price

pd =
�d

�d � 1
w

z

Hence we can �nd zd (a) by solving the following equation for z :

�d
�d � 1

w

zd (a)
=

"
Qdw

�dazd (a)

# 1
�d

Pd

zd (a)
�1+ 1

�d =
�d � 1
�d

1

w

�
Qdw

�da

� 1
�d

Pd

zd (a)
1��d
�d =

�d � 1
�d

1

w

�
Qdw

�da

� 1
�d

Pd

So,

zd (a) =
�
�d � 1
�d

� �d
1��d

w
�
Qd
�da

� 1
1��d

P
�d

1��d
d

or

zd (a) = w
�

�d
�d � 1

� �d
�d�1

 
�da

QdP
�d
d

! 1
�d�1

Similarly,

ze (a) = w
�

�e
�e � 1

� �e
�e�1

 
�ea� wF
QeP �ee

! 1
�e�1

The elasticity of zd (a) to a change in assets is given by

@ log zd (a)

@ log a
=

1

�e � 1

while the elasticity of ze (a) to a change in assets is given by

@ log ze (a)

@ log a
=

1

�e � 1
�ea

�ea� wF

21



We are now in a position to solve for the assets level such that if a � a�

�nancial constraints have no impact on the entry/exit decisions. From the

above discussion, we know that �nancial constraint does not distort entry/exit

decision if ze (a) � zc (a) : Then a� is simply de�ned as an asset level that solves

the following equation:

ze (a�) = zc (a�)

Substituting for ze (a) and zc (a) yields:

w
�

�e
�e � 1

� �e
�e�1

 
�ea

� � wF
QeP �ee

! 1
�e�1

=
w

(�ea� � wF )

0@ �ea
�

PeQ
1
�e
e

1A
�e

�e�1

�
�e

�e � 1

� �e
�e�1

 
1

QeP �ee

! 1
�e�1

(�ea
� � wF )

�e
�e�1 =

0@ 1

PeQ
1
�e
e

1A
�e

�e�1

(�ea
�)

�e
�e�1

�
�e

�e � 1

� �e
�e�1

(�ea
� � wF )

�e
�e�1 =(�ea

�)
�e

�e�1

�e
�e � 1

(�ea
� � wF )=�ea�

Rearranging the last expression we obtain

a� =
�ewF

�e

Hence, when a � �ewF
�e

then the �rm�s assets do not a¤ect the decision to

enter/exit. The higher the �xed cost F , wage rate w and elasticity of substi-

tution in the foreign market �e, the larger the impact of �nancial constraints

on the entry and exit decision 4 However, it is important to remember that

as long as z > ze (a) �nancial constraint will still have impact on the intensive

margin of export and will limit the export volume.

4 Note that higher �e, w or F corresponds to lower static pro�ts from foreign

market.

22



3 Numerical Estimations

We now parametrize the model so that it replicates the cross-sectional data

and then we ask if our model can replicate the stylized facts concerning new

exporter dynamics. The next subsection sketches an algorithm we use to solve

the model numerically. Then we describe our parameterization and discuss the

results of simulations. Finally, we compare the results of our model with and

without �nancial frictions.

3.1 Algorithm

Below we list the steps of our algorithm:

(1) Construct �rst-order Markov Chains to approximate idiosyncratic shock

processes;

(2) Construct grid over state space S = f(a; z; �d; �f )g ;

(3) For every s 2 S, compute the solution to the �rm�s static problem

(4) Solve �rm�s dynamic problem, given the solution to the �rm�s static prob-

lem, using value function iteration

(5) Simulate a panel of N �rms over T periods.

3.2 Calibration

We now describe our baseline calibration. First we describe the calibration of

the parameters a¤ecting �rms�static problem. We set the multiplier in the

domestic market borrowing constraint, �d equal to 5, and the multiplier in the

foreign market borrowing constraint, �e equal to 1. We also normalize wage
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w to be 1. We assume that the foreign and domestic demand schedule are

identical and set Pd = Pe = 1, Qd = Qe = 50 and �d = �e = 5. We assume

away sunk cost by setting S = 0 and we set a �xed cost F = 2:5.

Now we describe the parameters of the �rm�s dynamic problem and the shock

processes. We set the discount rate, � to be equal 0:85, risk aversion parameter,


 equal to 2 and risk-free interest rate, r equal to 0:02. Regarding the AR(1)

process for ln z we set the � = 0 and �z = 0:08, where �z is the variance of

the innovations in the process for ln z.

All the parameters used for the baseline calibration for convenience are re-

ported in the table below.

Table 1

24



3.3 Results

Following Ruhl and Willis we check overall performance of our model using

�ve moments of the data: the average export intensity (average export sales

ratio), the ratio of average employment of exporter to the average employment

of the non-exporter (size premium), the fraction of �rms that export (share of

exporters), the fraction of �rms that start exporting each year (starter rate)

and the fraction of �rms that stop exporting each year (stopper rate). Table 1

reports the moments from simulating our economy populated by 20000 �rms

for 200 periods with and without �nancial frictions.

Table 2

We see that the model without �nancial frictions does a poor job in matching

the data. Introducing �nancial frictions improves the �t of the model dras-

tically by bringing four out of the �ve studied moments closer to the values

observed in the data. The only dimension in which the model with �nancial

frictions does worse is the size premium.

We now check whether our model can replicate the new exporters dynamics.

Figure 4 shows the hazard rate of exiting foreign market and the export to
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total sales ratio. As reported by previous authors, the standard model ("un-

constrained") can�t replicate these facts. It predicts that the hazard rate is

virtually constant and same is true regarding export intensity. On the other

hand, a model with �nancial frictions can replicate both facts. Firstly, the

hazard rate is decreasing and with a sharp decrease taking place in the �rst

couple of periods. Secondly, the ratio of export sales to total sales is increasing

over time conditional on the �rm staying in the export market.
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Figure 5

The next �gure shows the evolution of a the share of constrained exporters for

a cohort that began exporting at time t and the average assets held by the �rms

in this cohort. We see that the share of constrained �rms in a cohort decreases

over time while the average assets of the �rms in the cohort keep raising.

Note also that in the model with �nancial frictions �rms hold on average

higher assets that in the frictionless economy. This shouldn�t be surprising

given that in the presence of borrowing constraints �rms have to hold assets

to �nance their production, a saving motive that is absent in the economy

without �nancial frictions.

Figure 5.shows the exit/entry policy function of the �rms as a function of

26



assets, a and productivity, z. the blue area denotes the pair (z; a) such that

�rms �nds it optimal to export while the white area denotes the combinations

of assets and productivity for which �rms produce only domestically. Note that

for low productivity levels �rms never enter regardless of their asset position.

The same is true for the low levels of assets. However as the productivity

increases �rms �nd it optimal to enter if they have su¢ ciently high level of

assets. Importantly, even a very productive �rm may �nd it unoptimal to enter

(or be forced to exit) if its assets are low.

This �gure also helps to explain why our model with the above parameteri-

zation can reproduce a decreasing hazard rate. In the simulations, �rms that

enter hold very few assets and hence even a small negative shock to their

productivity forces them to stop exporting. However, those �rms that are

lucky and continue exporting accumulate assets and hence move away from

the white area. The further away they are the lower the probability that a

negative productivity shock will make them exit the foreign market. That is

why our model implies a decreasing hazard rate.
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3.4 Persistent Productivity Shocks

In the above simulations we assumed that the productivity is i:i:d. We now

allow the productivity to be persistent and set � = 0:8. It turns out that even

in the absence of �nancial frictions the hazard rate is decreasing. However,

�nancial frictions act as an ampli�cation mechanism making exit rate higher

for each period and implying steeper decrease of the exit rate in the �rst couple

of periods.

4 Further Work

5 Conclusions

Acknowledgements

This is the Acknowledgements section. This section is placed at the end of the

article, just before the references.

References

[1] Arkolakis, C. 2010a, "A Uni�ed Theory of Firm Selection and Growth", working

paper, Yale University

[2] Arkolakis, C. 2010b, "Market Penetration Costs and the New Consumer Margin

in International Trade", forthcoming, Journal of Political Economy

[3] Bellone, F., P.Musso, L.Nesta and S.Schiavo, 2010, "Financial Constraints and

Firm Export Behavior", The World Economy

28



[4] Berman,A. and G.Hericourt, 2010, "Financial Factors and the Margin of

Trade: Evidence From Cross-country Firm-level Data", Journal of Development

Economics, 93(2)

[5] Chaney, T., 2005, "Liquidity Constrained Exporters", mimeo, University of

Chicago

[6] Cooley,T. R.Marimon and V.Quadrini, 2004, "Aggregate Consequencesof

Limited Enforceability", Journal of Political Economy, 112(4)

[7] Eaton, J., M. Eslava, M. Kugler and J. Tybout, 2008. "Export Dynamics in

Colombia: Firm-Level Evidence" in E.Helpman, D.Marin and T.Verdier, eds.

The Organization of Firms in a Global Economy, Cambridge, Harvard U. Press

[8] Eaton, J., M. Eslava, C.J. Krizan, M. Kugler and J. Tybout, 2009 "A Search

and Learning Model of Export Dynamics", working paper

[9] Eaton, J. and S.Kortum, 2002, "Technology, Geography and Trade",

Econometrica, 70(5)

[10] Egger, K. and M.Kesina, 2010, "Financial Constraints and Exports: Evidence

From China", working paper, ETH Zurich

[11] Greenaway,D. A.Guargilia and R.Kneller, 2007, "Financial Factors and

Exporting Decisions", Journal of International Economics, 73(2)

[12] Manova, K., 2010, "Credit Constraints, Heterogeneous Firms and International

Trade", forthcoming, Review of Economic Studies

[13] Melitz, M. 2003, "The Impact of Trade on Intra-Industry Reallocations and

Aggregate Industry Productivity", Econometrica, 71(6)

[14] Minetti,R. and S.Zhu, 2010, Credit Constraints and Firm Export:

Microeconomic Evidence From Italy", Michigan State University, working paper

29



[15] Muuls, M., 2008, "Exporters and Credit Constraints: A Firm Level Approach",

Research series 100809-22, National Bank of Belgium

[16] Ruhl, K. and J. Willis, 2008a ,"New Exporter Dynamics", NYU Stern working

paper

[17] Ruhl, K. and J. Willis, 2008b ,"Learning About New Exporters", NYU Stern

working paper

[18] Suwantaradon, R. , 2008, "Financial Frictions and International Trade",

University of Minnesota, job market paper

[19] Wang, X., 2010, "Financial Constraints and Exports", University of Wisconsin

at Madison, job market paper

30


