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Introduction

The �nancial crisis of 2008 raises the question of whether
credit constraints faced by exporters played a role in the fall in
world trade.

Empirical �ndings on this question are divergent: Amiti and
Weinstein (2009) and Chor and Manova (2010) vs. Levchenko
et. al (2010) and Behrens, Corcos and Mion (2010).

This paper go back to the theory and ask why credit for
exports should be allocated any di¤erently than credit for
domestic sales. We emphasize one possible reason, longer
time-lag between production and export sales for exports than
for domestic sales.

This reason is built into a model of heterogeneous �rms with
incomplete information.
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Introduction continued

Assumptions: a single bank makes loans of working capital,
and has incomplete information about the �rms in two
respects:

Does not know whether a loan is used for domestic or export
production: this means we are not modeling "export �nance"
Does not know the productivity of �rms: this means that
without loss of generality we can focus on incentive-compatible
loan policies

Goals of the paper:

We solve for the incentive-compatible loan policy for the bank,
building in the longer time-lag for exporters
We estimate a structural equation arising from the model,
under which sales revenue is a function of interest payments
and other variables, on a dataset of Chinese domestic and
exporting �rms over 2000 - 2008.
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Main Findings

We obtain robust empirical evidence that exporting �rms face
more severe credit constraints than purely domestic �rms.
The credit constraint is more stringent

as a �rm�s export share grows,
as the time to ship for exports is lengthened
and as there is greater dispersion of �rms�productivities
re�ecting information incompleteness.
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The Model

Monopolistic competition with heterogeneous �rms,
productivity x
Consumer has CES utility function and demand system.

Firms need to cover a fraction δ of total costs, taking loan
M(x0) and interest payment I(x0) schedule as given, and
choosing quantity q and claimed productivity x0
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Domestic Firm

Domestic �rm maximizes:

max
x0 ,qd

πd(x, x0) = pdqd � (1� δ)
� qdw

x
+ Cd

�
�
�
Md(x0) + Id(x0)

�
, (1)

s.t. πd(x, x) � πd(x, x0),

πd(x, x) � 0,

Md(x0) � δ
� qdw

x
+ Cd

�
,

and also CES demand.

First constraint is the incentive compatibility condition.

Second constraint is zero-cuto¤-pro�ts

Third constraint is for the loan
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Domestic Firm continued

The incentive compatibility condition implies locally:

∂πd(x, x0)
∂x0

����
x0=x

= 0.

Use the loan constraint to solve for quantity produced, and therefore price and
revenue from the CES demand system. The above condition becomes:

[Φd (x, Md(x))� 1]
M0

d(x)
δ

= I0d (x) ,

where

Φd (x, Md(x)) �
�

pd

�
σ� 1

σ

��
/

w
x

,

Φd is the ratio of expected marginal revenue to marginal costs.
Without any credit constraint, expected marginal revenue equals marginal
cost, so that Φd = 1.
When �rms produce quantity below the optimal level then Φd > 1,
indicating a credit constraint.
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Intuition of Credit Constraints

The intuition of the credit constraints:

Suppose that M0
d(x) and I0d(x) are both positive ) the �rm

must be credit constrained, i.e. Φd > 1.
A �rm that is producing at the �rst-best would have only a
second-order loss in pro�ts from announcing a slightly smaller
productivity x0, and producing at a slightly lower level.
But the �rm would have a �rst-order gain from the reduction
in interest payments, with I0d(x) > 0.
So a �rm at the �rst-best would always understate its
productivity.
With increasing loan and interest payment schedules, a credit
constraint is therefore needed to ensure incentive compatibility.
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Exporting Firm

Exporters�decision:

max
x0 ,qd ,qe

πe(x, x0) = pdqd + peqe � (1� δ)
� qdw

x
+ Cd +

qew
x
+ Ce

�
(2)

�
�
Me(x0) + Ie(x0)

�
,

s.t. πe(x, x) � πe(x, x0)

πe(x, x) � πd(x, x)

Me(x0) � δ
� qdw

x
+ Cd +

qew
x
+ Ce

�
,

and CES demand for exports.

The bank is making a single loan Me(x0) and cannot verify whether the loan is
used to cover the costs of production for domestic sales or for exports.
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Exporting Firm continued

Exporters�quantity decision:

pd

�
σ� 1

σ

�
= pe

�
σ� 1

σ

�
. (3)

For any given loan, the bank will know exactly how production is allocated
between the two market. We break up the total loan into the domestic
component, Md

e (x0), and the export component, Me
e(x0).

Exporters�incentive-compatibility condition:

h
Φd

e

�
x, Md

e (x)
�
� 1
i Md0

e (x)
δ

+ [Φe
e (x, Me

e(x))� 1]
Me0

e (x)
δ

= I0e(x), (4)

where,

Φd
e

�
x, Md

e (x)
�
�
�

pd

�
σ� 1

σ

��
/

w
x

(5)

Φe
e (x, Me

e(x)) �
�

pe

�
σ� 1

σ

��
/

w
x

Φd
e

�
x, Md

e (x)
�
= Φe

e (x, Me
e(x)) .
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The Bank

The bank faces an opportunity cost of i �the interest rate �
on its loans.

We assume that the loans for domestic (export) projects are
paid back after τd (τe) periods, and further assume that
τe > τd, re�ecting the longer time-lags involving in the
shipping of exports.

Export loans therefore have a higher opportunity cost for the
bank, which is a potential reason to treat exporters and
domestic �rms di¤erently.
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The Bank continued

Bank�s decision:

max
M,I

x
¯ eZ
x
¯ d

(Id(x)� iτdMd (x))f (x) dx+
∞Z
x
¯ e

�
Ie(x)� iτdMd

e (x)� iτeMe
e (x)

�
f (x) dx

(6)
s. t.

[Φd (x, Md(x))� 1]
M0

d(x)
δ

= I0d (x) , if x 2 [x
¯ d, x
¯ e)

and

h
Φd

e

�
x, Md

e (x)
�
� 1
i Md0

e (x)
δ

+ [Φe
e (x, Me

e(x))� 1]
Me0

e (x)
δ

= I0e(x), if x 2 [x
¯ e, ∞)

First solve optimal control problem, and then solve for optimal x
¯ d and x¯ e
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Credit Constraint

Assuming Pareto distribution of productivity, solution to the
optimal control problem is:

Φd (x, Md(x)) = Φd � (1+ iδτd)

�
1� σ� 1

σθ

��1

, (7)

Φd
e

�
x, Md

e (x)
�
= Φe

e (x, Me
e(x)) = Φe � [1+ iδ (τdηd + τeηe)]

�
1� σ� 1

σθ

��1

.

where ηd and ηe are the shares of demand coming from the domestic and
foreign markets as:

ηd =
YPσ�1

YPσ�1 + Y�P�σ�1 and ηe =
Y�P�σ�1

YPσ�1 + Y�P�σ�1 .
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Results

(a) credit constraint applies even if i = 0 (like in earlier
intuition);

(b) exporters face a tighter credit constraint in domestic
market than domestic �rms, Φe > Φd when τe > τd and
i > 0 (opportunity cost to bank);
(c) exporters face the same credit constraint in export market
and domestic market, since Φd

e = Φe
e = Φe
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Cuto¤ Productivities

The bank will optimally choose the initial interest payment for
a domestic �rm to determine x

¯ d via the zero-cuto¤-pro�t
condition πd(x¯ d,x

¯ d) = 0
Likewise the initial interest payment for the cuto¤ exporter is
chosen to determine x

¯ e via πd(x¯ e,x¯ e) = πe(x¯ e,x¯ e)
The solution for the cuto¤ �rms are:

Md(x¯ d)

δ
= σCd,

Me(x¯ e)

δ
= (∆ (σ� 1) + 1)Ce + Cd,

where

∆ �
�

1+ iδτe

1+ iδ(τdηd + τeη)

� 
1�

�
1+ iδ(τdηd + τeηe)

1+ iδτd

�σ�1

ηd

!�1

,

Θ � iδ (τe � τd)�
1� σ�1

σθ

� (ηdCe � ηeCd) .
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Cuto¤ Productivities continued

The credit constraints have impacts on the extensive margin:

σCd is the total cost of the credit unconstrained production for
the cuto¤ producer in Melitz (2003). Here, since there are
credit constraints so Φd > 1, the cuto¤ productivity x

¯ d is
higher than the cuto¤ productivity in Melitz (2003).

When i = 0 so that ∆ = 1/ηe, then
Me(x

¯ e)
δ is the export costs

of production for the cuto¤ exporter in Melitz (2003).
Likewise, since Φe > 1, the cuto¤ exporter x

¯ e is also higher
than that in Melitz (2003).

Robert Feenstra Zhiyuan Li Miaojie Yu Exports & Credit Constraints under Incomplete Information16 / 28



Estimating Equations

We derive a linear relationship between interest payments and
revenue of the �rm

rjt(x) = β0C+ β1Ijt(x) + g1(ηe)Ijt(x) + g2(ηe)C+ g3(ηe)i1fxjt�x¯ eg, (8)

where

I(x) =
�

Id (x) if x 2 [x¯ d, x
¯ e]

Ie (x) if x 2 [x¯ e, ∞]
, r(x) =

�
pdqd if x 2 [x¯ d, x

¯ e]

pdqd + peqe if x 2 [x¯ e, ∞]

and 1fxjt�x¯ eg is an indicator variable which takes one for xjt �x¯ e and zero
otherwise;

C =
�

Cd if x 2 [x¯ d, x
¯ e]

Cd + Ce if x 2 [x¯ e, ∞]

Robert Feenstra Zhiyuan Li Miaojie Yu Exports & Credit Constraints under Incomplete Information17 / 28



Estimating Equations continued

The coe¢ cients are obtained from the model as:

β0 = �
σ

σ� 1
Φd < 0, (9)

β1 =
σ

σ� 1

�
Φd

Φd � 1

�
> 0,

Fixed costs lower the loan awailable to cover variable cost β0 < 0

a larger payments are associated with larger revenue β1 > 0

g1(ηe), g2(ηe), g3(ηe) are functions of export share ηe
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Estimating Equations continued

The coe¢ cients are obtained from the model as:

g1(ηe) =
σ

σ� 1

�
Φe

Φe � 1
� Φd

Φd � 1

�
� 0,

g2(ηe) = �
σ

σ� 1
�
Φe �Φd

�
� 0,

g3(ηe) = �
σ

σ� 1

�
Φe

Φe � 1

�
δ (τe � τd)�

1� σ�1
σθ

� (ηdCe � ηeCd) .

gj(0) = 0 for j = 1, 2, and gj(ηe) < 0 for j = 1, 2, ηe > 0, and τe > τd and interest
rate i > 0, so that Φe > Φd.
For exporters, bank payments are positively associated with revenue of
0 < β1 + g1(ηe) < β1.
Similarly, 0 > β0 + g2(ηe) > β0, indicating �xed costs reduce exporter�s revenue,
but less than β0.
So exporters are constrained in what they can earn due to the extra credit
constraint that they face via both exporter�s bank payments and their �xed
costs.
In addition, exporters face a reduction in revenue from any increase in the
interest rate i, as shown by the �nal term g3(ηe), conditional on the exporting
�xed costs or domestic market share being large enough so that ηdCe � ηeCd > 0.
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Estimating Equations continued

To estimate the coe¢ cients, we simplify them in the following
ways:

g1(ηe) = � σ

σ� 1
iδηe (τe � τd)�

iδ(τdηd + τeηe) +
σ�1
σθ

� �
iδτd +

σ�1
σθ

�
' � σ

σ� 1
1�

iδτd +
σ�1
σθ

�
0@ iδ (τe � τd)

iδτd +
σ�1
σθ

!
ηe �

 
iδ (τe � τd)

iδτd +
σ�1
σθ

!2

η2
e

1A
= β2ηe + β3η2

e .

where β2 = � σ
σ�1

1
(iδτd+

σ�1
σθ )

�
iδ(τe�τd)

iδτd+
σ�1
σθ

�
< 0 and

β3 =
σ

σ�1
1

(iδτd+
σ�1
σθ )

�
iδ(τe�τd)

iδτd+
σ�1
σθ

�2

> 0.

So

g1(ηe) = �
β2

2
β3

�
1

1� (β2/β3ηe)

�
.
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Estimating Equations continued

The property of g1(ηe) = �
β2

2
β3

�
1

1�(β2/β3ηe)

�
:

β2 < 0 and β3 > 0 ensure that g1(ηe) < 0 for ηe > 0.
the formular g1(ηe) shows that jg1(ηe)j < β1, which ensures
there is still a positive relationship between bank payments and
revenue for exporters.
Provided that β2 < 0 and β3 > 0, g1(ηe) is decreasing in the
export share, which means that exporting �rms face more
credit constraints if their export share is higher.
Using ηe = 1, β2 < 0 and β3 > 0, we get jg1(1)j < β1 holds if
and only if

β2 2
�
�1

2
(β1 +

q
β2

1 + 4β1β3), 0
�

. (10)

Turning to the function g2,

g2(ηe) = �
σ

σ� 1
iδηe (τe � τd)

�
1� σ� 1

σθ

��1

(11)

� β4ηe, (12)
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Estimating Equations continued

The estimation equation is:

Rjt = β0 +
�

β1 + β2ηe + β3η2
e

�
Ijt(x) + β4ηe + β51fxjt�x¯ eg + εjt. (13)

Instruments:

we need variables that are independent of the error εjt,
re�ecting all ex-post shocks to production.
We use the ex-ante productivity that is anticipated by �rms as
the instrument.
Using the the technique of Olley and Pakes (1996), we get

total factor productivity (TFP) of the �rm inclusive of the
unanticipated, random productivity shocks (what we call
TFP1). This is the standard �rm-level measure of productivity.
TFP of the �rms exclusive of these unanticipated shocks
(what we call TFP2). This makes use of the �rm investment
decisions to infer the productivity that is anticipated by the
�rm.

By construction, TFP2 is independent of the unanticipated
shocks within the error εjt.
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Data

A Chinese �rm-level panel data set which covers more than
160,000 manufacturing �rms per year over 2000-2008.

The dataset covers two types of manufacturing �rms:

All state-owned enterprises (SOEs) � few and omitted here;
Non-SOEs whose annual sales are more than �ve million
Renminbi (which is equivalent to around $735,000 under
current exchange rate).

The data set includes many �nancial variables listed in the
main accounting sheets of all these �rms.

Another Chinese transaction-level trade data set for the years
2000-2006, including shipments and export value for each
exported good.

Robert Feenstra Zhiyuan Li Miaojie Yu Exports & Credit Constraints under Incomplete Information23 / 28



Benchmark estimates

Table: Benchmark Estimates for Chinese and Foreign Firms (2000-2008)

Data Sample For Chinese-owned �rms Foreign �rms
Regressand: Firm�s Revenue OLS 2SLS 2SLS 2SLS

(1) (2) (3) (4)
Interest Payment (β1) 64.46*** 82.44*** 84.99*** 33.97***

(31.18) (32.23) (32.38) (3.13)
Interest Payment -67.55** -112.3** -212.5*** 242.9*
� Export Share (β2) (-2.43) (-2.00) (-3.94) (1.93)

Interest Payment 165.1*** 592.9*** 910.2*** 390.6
� Export Share Squared (β3) (4.43) (2.70) (4.37) (1.31)

Export Share (β4) -12,585*** -60,334*** -64,818*** 49,957***
(-9.15) (-14.52) (-11.92) (2.59)

Export Indicator (β5) 7,693*** -304.6 -936.4*** -1,922*
(7.45) (-1.03) (-2.59) (-1.67)

Lower Bound � 1
2 (β1 +

q
β2

1 + 4β1 β3) -140.3 -266.1 -323.8 -133.4
Mean of Fitted Export Share (ηm

e ) 0.096 0.095 0.090 0.326
Estimated Value of g1(η

m
e ) -5.25 -7.10 -13.80 166.4

90% of Fitted Export Share (ηu
e ) 0.462 0.210 0.183 0.501

Estimated Value of g1(η
u
e ) -14.65 -11.18 -21.79 626.1

Industry-Speci�c Fixed E¤ects Yes Yes Yes Yes
Year-Speci�c Fixed E¤ects Yes Yes Yes Yes
Hong Kong/Taiwan/Macao Firms Included Yes Yes No No
Observations 926,534 909,229 812,558 99,886

First-Stage Regressions
Kleibergen-Paap rk LM χ2 statistic 367.4† 30.06† 51.05†

Kleibergen-Paap rk Wald F statistic 222.5‡ 8.11‡ 41.34†

IV1: TFP2it -.409*** -.241*** -2.977***
(-3.85) (-4.58) (-3.51)
[37.33] [16.74] [15.99]

IV2: TFP2it� Fitted Export Share -.333*** .059 -.764**
(-5.91) (1.19) (-2.02)
[68.25] [8.79] [48.71]

IV3: TFP2it� Fitted Export Share Squared -.044* .181*** .461***
(-1.94) (5.19) (3.82)
[94.32] [35.14] [46.72]
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Bivariate Selection
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Sea shipments
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Sectoral Productivity Dispersion
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Conclusions

We consider a model of heterogeneous �rms needing loans for
working capital, provided under incomplete information

Obtain new results on the need for credit constraints. These
are tighter for exporting �rms due to the longer time-lag
between production and receipt of sales revenue

Empirical results over 2000-2008 support the tighter credit
constraint for exporters

Robert Feenstra Zhiyuan Li Miaojie Yu Exports & Credit Constraints under Incomplete Information28 / 28




