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1. Introduction

International trade has declined much deeper than GDP during the current world

�nancial crisis. Undoubtedly, the downturn is an inevitable consequence of a general

drop in demand by consumers. However, some authors have also emphasized the

relevance of trade �nance performance in cross-border trade (Auboin, 2009; Freund,

2009; Amiti and Weinstein, 2009), which could well be a source for the massive drop

observed. Other papers have found no link or even negative relationships between

trade credit and exports. Nevertheless, this lack of consensus may be explained

by some considerations. First, most of them focus on US due to data availability

(Levchenko et al., 2009). So, their key results can be driven by special features

of this country. Second, many datasets do not disentangle banking �nance from

inter�rm �nance and none of them capture the relative share of intra�rm credit in

di�erent sectors and countries. As a consequence they make it di�cult to separate

cause and e�ect. An exception among empirical international trade models is (Amiti

and Weinstein, 2009). They use a unique dataset for Japan which matches �rms

with their credit banking providers to examine the link between �nance and exports

during the Japanese �nancial crises of the nineties. They are the �rst to establish
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a causal link from shocks in the �nancial sector to exporters that result in exports

declining much faster than output during banking crises.

This paper is motivated by the results in (Amiti and Weinstein, 2009) and aims to

o�er a theoretical explanation for them. It proposes a dynamic, quantitative, micro-

founded macroeconomic model with heterogeneous �rms and a simple depiction of

trade �nance to understand the role of credit in trade performance. From the best

of our knowledge, only three theoretical papers have addressed the issue with het-

erogeneous �rms (Chaney (2005); Manova (2008); Suwantaradon (2008)). However,

these authors focus on the internal and external �nance of working capital and for

the most part ignore the important role of export insurance provided by �nancial

institutions and credit o�ered by suppliers to their customers via open accounts.1

Our richer �nancial structure gives new insights on �rm selection and the structure

of international trade. The multi-country world consists of a continuum of inter-

mediate good producers and a �nal good producer in every country. The former

group competes in a monopolistic market in which each producer provides with a

di�erentiated variety that exports world-wide. The latter group acts as a retailer

that imports intermediate goods from all over the world and puts together a basket

of consumption for domestic households. Both intermediate good and �nal good

�rms rely on external �nance and their entry, exit and scale of production depend

1To avoid confusion between trade credit and trade �nance terms, we follow the de�nitions in Amiti
and Weinstein (2009). We use trade credit to refer to orders for goods or services received by a
�rm that will be paid later. These are recorded on the accounts receivable section of its balance
sheet. This is true both for domestic and foreign buyers. Instead, we use trade �nance when we
refer to working-capital loans necessary to cover international trade activities and other means of
�nancing these trade credits. Moreover, working-capital is the cost incurred by �rms in order to
send their products to the purchasers. Working capital is larger for exporters than for domestic
�rms due to longer time lags associated with international trade, especially when shipping by sea.
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on the level of credit payment enforcement of their countries. Financial interme-

diaries channel households' savings to intermediate good producers which need �-

nance to build-up working capital and foreign distribution channels. We develop a

quantitative analysis to assess the relative importance of �nancial development to

international trade. Our preliminary results indicate that �nancial accessibility has

important implications for �rm selection and the response of trade relative to GDP

to credit and demand shocks.

For this preliminary version, we focus on the n-symmetric-country world and we do

not disentangle banking sector �nance from inter-�rm �nance. This aggregation is

justi�ed due to the fact that the two sources of trade �nance usually act as substi-

tutes (Fisman and Love, 2003; Iacovone and Zavacka, 2009). This substitutability is

specially important when �nancial disruptions appear (Wilner, 2000). Some authors

on the other hand suggest both forms of credit are complementary (Love et al., 2007)

in that large and well-reputed �rms have easier access to credit issued by �nancial

institutions and play the role of trade �nance creditors to their customers, allocat-

ing banking credit they obtained via accounts receivable. Moreover, since we are

interested in international trade, we do not explicitly model domestic trade credit.

The literature suggests that, although trade credit is important for both domestic

and international trade, the role it plays for international transactions is crucial

due to the extra risk associated to these operations (Ellingsen and Vlachos, 2009).

Unfortunately, trade insurance data is extremely scarce. Mora and Powers (2009)

�nd that up to 50% of exporters turn to �nancial institutions to handle payments

(via letters of credits, for instance) and the rest rely on open accounts. However,

one must be aware of the fact that the best available measures of trade �nancing

add up to little more than 10% of global export values and these are, mainly, from
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developed countries. Finally, Schott (2009) and Fontagné and Gaulier (2009) show

how �nancial crises a�ect the volume of exports and imports much more than the

range of varieties exchanged. This suggests that, during �nancial disruptions, �rms

reduce their scale of international activities although they are able to maintain their

international channels open. Hence, although part of the literature suggests trade

credit frictions fail to explain the decline of international operations (Levchenko

et al., 2009), this is disregarding the role of trade �nance.

Our model wants to shed some light on the theoretical side of the links between

�nance, �nance development and trade. For the analysis of the latter pair it would

be interesting to have a n-country-asymmetric model. We are currently working on

this version. To address the connection between �nance development and trade we

perform a static analysis of our multi-country economy. This is useful to explore the

long-run consequences of �nancial liberalization and improvement of legal enforce-

ment. The degree of development a�ects the accessibility to banking �nance and

legal enforcement would encourage exporters to �nance their buyers.

The rest of the paper is organized as follows: Section 2 presents the model setup.

Section 3 presents results from a simple quantitative exercise. Section 4 concludes.

2. The Model

2.1. The Economy. Let n + 1 be the total number of countries. Countries are

symmetric, so we will use subscripts h and x to denote variables that correspond to

home producers and exporters, respectively. Each country has four types of agents:

households, �nal good �rms, intermediate good �rms, and �nancial intermediaries.

Each country has a mass 1 of identical households, who provide labor to �rms at

wage wt. Furthermore, they perceive dividends Πt from �rms that make positive
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pro�ts. Households allocate their resources between consumption ct and savings st,

and perceive interest Rtst−1 on their savings form the previous period. Households

derive period utility u(ct) from consumption, where u(·) is a standard concave utility

function, and they discount future utility at rate β ∈ (0, 1). Households solve the

following problem:

max
{ct,st}∞t=0

∞∑
t=0

βtu(ct) (2.1)

s.t.

p̄tct + st ≤ wt + Πt + st−1(1 +Rt), ∀t (2.2)

Final good �rms produce using intermediate goods according to the function:

yt =

[ˆ
Ωht

dht(v)
σ−1
σ dv +

ˆ
Ωxt

dxt(v)
σ−1
σ dv

] σ
σ−1

,

where dht(v) represents their demand of domestic good varieties and dxt(v) their

demand of imported good varieties, which they obtain at prices pht(v) and pxt(v),

respectively. Varieties available are given by the sets Ωht and Ωxt, respectively. In

order to obtain imported varieties, �nal good �rms must provide payment insurance

to exporters through a �nancial intermediary (as in a letter of credit). Financial

institutions are willing to provide insurance up to an amount that is a fraction

λf ∈ (0, 1) of the �nal good �rm's revenue, discounted by the current interest rate.

σ is the intratemporal elasticity of substitution between goods. If p̄t gives the price of

�nal goods (which are nontradable), �nal good �rms solve the following optimization

problem:



NEW INSIGHTS IN TRADE FINANCE (PRELIMINARY AND INCOMPLETE) 6

max
dht(v),dxt(v)

π̄t = max
dht(v),dxt(v)

[
p̄tyt −

ˆ
Ωht

pht(v) dht(v) dv − (1 +Rt)n

ˆ
Ωxt

pxt(v) dxt(v) dv

]
(2.3)

s.t.

(1 +Rt)n

ˆ
Ωxt

pxt(v) dxt(v) dv ≤ λf p̄tyt (2.4)

An intermediate good �rm is characterized by its productivity ϕ(v) and has a tech-

nology that is linear in labor, so that unit cost of production is wt/ϕ(v) for the

case of domestic producers and τwt/ϕ(v) for exporters, who additionally have an

iceberg transportation cost τ . These �rms operate in a monopolistically competitive

environment and need to raise working capital Fh (or Fx) at the beginning of each

period. Financial intermediaries are willing to provide working capital for the pro-

duction of domestic and export goods up to a fraction of the �rm's revenue, given

by λh and λx according to the market in which the �rm operates. We assume that

0 < λx < λh < 1. Then, an intermediate goods �rm seeks to solve the following

optimization problem for exported goods

max
pxt(v),dxt(v)

πxt(v) =

(
pxt(v)− τwt

ϕ(v)

)
dxt(v)− (1 +Rt)Fxwt (2.5)

s.t.

(1 +Rt)Fxwt ≤ λx

(
pxt(v)− τwt

ϕ(v)

)
dxt(v) (2.6)

and the analogous problem for domestic goods.

2.2. (Steady State) Equilibrium. This economy is said to be in equilibrium if
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• Given prices p̄t, Rt, and wt, functions ct(·) and st(·) solve the household's

problem.

• Given intermediate good prices pht(v) and pxt(v), intermediate-good demand

functions dht(v) and dht(v) solve �nal good �rms' problem.

• Final good �rms have zero bene�t:

p̄tyt −
ˆ

Ωht

pht(v) dht(v) dv − (1 +Rt)n

ˆ
Ωxt

pxt(v) dxt(v) dv = 0

• Given demand of intermediates, price functions pht(v) and pxt(v) solve the

pro�t maximization problem of intermediate good producers.

• Cuto� productivities ϕ̄ht and ϕ̄xt are such that Ωht = {v : ϕ(v) ≥ ϕ̄ht} and

Ωx = {v : ϕ(v) ≥ ϕ̄xt}.

• Dividend payments are consistent with �rm pro�ts: Πt =
´

Ωht
πht(v) dv +

n
´

Ωxt
πxt(v) dv.

• Good markets clear: yt = ct.

• Labor markets clear:

ˆ
Ωht

(dht(v) /ϕ(v) + Fht) dv + n

ˆ
Ωxt

(dxt(v) τ/ϕ(v) + Fxt) dv = 1 (2.7)

• Financial intermediaries have enough capital to �nance exporters' and local

producers' �xed cost requirements and advance importers' payments at the

beginning of each period:

st−1 =

ˆ
Ωht

Fhtwt dv + n

ˆ
Ωxt

Fxtwt dv + n

ˆ
Ωxt

pxt(v) dxt(v) dv (2.8)

We now proceed to �nd this equilibrium.
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2.2.1. Households. There is nothing special about our household problem. From the

�rst order conditions of the household's problem follows the standard steady state

result 1 +R = 1/β.

2.2.2. Final Good Firms. Firms' problem is static so I will suppress time subscripts

until further notice. The Kuhn-Tucker conditions corresponding to the �nal good

�rm's problem for dh(v) and dx(v) are:

(1 + ξλf ) p̄y
1
σ dh(v)−

1
σ = ph(v) (2.9)

(1 + ξλf ) p̄y
1
σ dx(v)−

1
σ = (1 + ξ) px(v)/β, (2.10)

where ξ stands for the Lagrange multiplier on the �nal good �rm's borrowing con-

straint. Assuming that these constraints are tight enough that �nal good producers

are constrained at the optimum, the optimality condition for ξ should hold with

equality:
n

β

ˆ
Ωx

px(v) dx(v) dv = λf p̄y (2.11)

From these conditions one can obtain domestic and foreign demands for all goods

as functions of the foreign demand for a single variety, dx(v) so :

dh(w) =

(
1 + ξ

β

px(v)

ph(w)

)σ
dx(v)

dx(w) =

(
px(v)

px(w)

)σ
dx(v).

Production of �nal goods is thus

y =

(
px(v)

P

)σ
dx(v),
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where

P =

((
1 + ξ

β

)σ−1 ˆ
Ωh

ph(w)1−σdw + n

ˆ
Ωx

px(w)1−σdw

) 1
1−σ

is a price index for intermediate goods. Setting the results above in the zero pro�t

condition we obtain an expression for �nal good prices:

p̄ = P σ

[(
1 + ξ

β

)σ ˆ
Ωh

ph(v)1−σdv +
n

β

ˆ
Ωkit

px(w)1−σ dw

]
(2.12)

From the household's budget constraint and the good markets clearing condition

one can then solve for dx(v), which depends on aggregate income as well as on the

price of this variety relative to the aggregate price level:

dx(v) =

(
P

px(v)

)σ
y (2.13)

For domestic goods demand additionally depends on the availability of trade insur-

ance for �nal good �rms:

dh(v) =

(
1 + ξ

β

P

ph(v)

)σ
y.

Intuitively, this result suggests that demand for domestic products increases when

borrowing becomes more expensive or tighter (higher R or ξ, respectively), since

�nal good �rms must substitute imports for domestic input varieties.

2.2.3. Intermediate Good Firms. Solving the intermediate good �rms' problem using

the demand functions obtained in the previous section gives the usual mark-up-

pricing rule, which is still optimal even under borrowing constraints, a result that

also holds both for domestic and exported goods:

ph(v) =
σ

σ − 1

w

ϕ(v)
px(v) =

σ

σ − 1

τw

ϕ(v)
. (2.14)
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The aggregate price level can then be understood as a function of an aggregate

productivity measure ϕ̃ :

P =
σ

σ − 1

1

ϕ̃
,

where supposing that ϕ(v) is distributed according to the CDF G(ϕ(v)) over the

interval (0,∞) we can write

ϕ̃ =

((
1 + ξ

β

)σ−1

w1−σ
ˆ ∞
ϕ̄h

ϕ(v)σ−1dG(ϕ(v)) + n (τw)1−σ
ˆ ∞
ϕ̄x

ϕ(v)σ−1dG(ϕ(v))

) 1
σ−1

.

(2.15)

Similarly for the price of �nal goods:

p̄ =

(
σ

σ − 1

)1−σ

P σ∗[(
1 + ξ

β

)σ
w1−σ

ˆ ∞
ϕ̄h

ϕ(v)σ−1dG(ϕ(v)) +
n

β
(τwk)

1−σ
ˆ

Ωx

ϕk(v)σ−1 dGk(ϕk(v))

]

These results allow us to rewrite demands and pro�ts as a functions of �rms' pro-

ductivities:

dh(v) =

(
1 + ξ

wβ

ϕ(v)

ϕ̃

)σ
y

dx(v) =

(
1

τw

ϕ(v)

ϕ̃

)σ
y

πh(ϕ(v)) =
1

σ − 1

(
w

ϕ(v)

)1−σ (
1 + ξ

ϕ̃β

)σ
y − Fhw

β

πx(ϕ(v)) =
1

σ − 1

(
τw

ϕ(v)

)1−σ
y

ϕ̃σ
− Fxw

β
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It remains to determine which �rms produce and which export. Setting the result

for demand above in condition 2.6 one obtains:

λh
σ − 1

(
w

ϕ(v)

)1−σ (
1 + ξ

ϕ̃β

)σ
y − Fhw

β
≥ 0

λx
σ − 1

(
τw

ϕ(v)

)1−σ
y

ϕ̃σ
− Fxw

β
≥ 0

Let

π̃h(ϕ(v)) =
λh

σ − 1

(
w

ϕ(v)

)1−σ (
1 + ξ

ϕ̃β

)σ
y − Fhw

β

π̃x(ϕ(v)) =
λx

σ − 1

(
τw

ϕ(v)

)1−σ
y

ϕ̃σ
− Fxw

β

A �rm with productivity ϕ(v) is able to raise enough capital to sell domestically

whenever π̃h(ϕ(v)) ≥ 0 and export whenever π̃x(ϕ(v)) ≥ 0 (which clearly imply

πh(ϕ(v)) ≥ 0 and πx(ϕ(v)) ≥ 0, since 0 ≤ λx ≤ λh ≤ 1). Let ϕ̄x be such that

π̃h(ϕ̄h) = 0 and ϕ̄x be such that π̃x(ϕ̄x) = 0. Then:

λh
σ − 1

( ϕ̄h
w

)σ−1
(

1 + ξ

ϕ̃β

)σ
y =

Fhw

β
(2.16)

λx
σ − 1

( ϕ̄x
τw

)σ−1 y

ϕ̃σ
=
Fxw

β
. (2.17)

Taking the ratio of these expressions for ϕ̄x and ϕ̄h we can reduce the problem of

�nding the cuto� productivity levels ϕ̄x for each export destination to one of �nding

only ϕ̄h, since:

ϕ̄x = ψx

(
1 + ξ

β

) σ
σ−1

ϕ̄h, where ψx =

(
λhFx
λxFh

) 1
σ−1

τ. (2.18)



NEW INSIGHTS IN TRADE FINANCE (PRELIMINARY AND INCOMPLETE) 12

Solving for equilibrium then amounts to �nding the productivity cuto� of domestic

producers, ϕ̄h, from 2.16; the Lagrange multiplier ξ, from 2.11; and equilibrium

production level y from goods market clearing and the household's budget constraint.

3. Numerical Results

Since a closed-form solution is not feasible, we resort to numerical analysis of the

implications of the model. Let the wage be the numeraire (w = 1) and assume

that productivities are distributed according to a Pareto distribution G(ϕ(v)) =

1 − ϕ(v)−γ, with the shape parameter γ > σ − 1 and γ > 2. Importers' borrowing

constraints bind whenever ξ > 0. We'll refer to the value of λf that makes ξ vanish as

λ̄. De�ne the trade to GDP ratio T = 2X/p̄y. Under a standard parameterization2

we �nd the following results:

• Tighter borrowing constraints for domestic production (lower λh) lead to

stricter �rm selection in domestic markets (higher ϕ̄h) as only high produc-

tivity �rms are able to raise enough capital to �nance domestic market entry.

However, in the case of �rm selection into export markets, the e�ect of in-

creased revenues for these �rms due to less competition dominates the e�ect

of tighter borrowing constraints, lowering the entry productivity cut-o� for

exporting (lower ϕ̄x). This is consistent with the models of trade and �-

nance with heterogeneous �rms mentioned in the introduction. The decline

in the number of domestic producers coupled with the increased number of

exporters leads to an increase of the trade to GDP ratio.

• Tighter borrowing constraints for �rms that trade internationally (lower λx

or λf ) lead to looser �rm selection in domestic markets (lower ϕ̄h), as less

2σ = 4, τ = 1.4, γ = 4, Fh = .1, Fx = .2.



NEW INSIGHTS IN TRADE FINANCE (PRELIMINARY AND INCOMPLETE) 13

competition from imports forces �nal good �rms to substitute foreign in-

puts by domestic intermediates. Firm selection into export markets becomes

stricter as only high productivity �rms are able to raise enough capital to pay

for the required entry costs and importers reduce their demand for foreign

inputs, reducing exporter revenue. The decline in the number of exporters

coupled with the increased number of domestic �rms leads to a decrease of

the trade to GDP ratio.

4. Conclusions

This paper provides theoretical basis to the empirical evidence in (Amiti and Wein-

stein, 2009). Financial constraints play a relevant role in international trade. They

have enhanced implications in the intensive and extensive margins of cross-border

purchasings due to the intrinsic insurance requirements of the activity. The lack of

consensus among the empirical papers which address the (ir)relevant role of �nance

development in international trade may be explained because most of them restrict

to large-�rms US data-sets and focus on the �nancing of working capital, forgetting

trade �nance per se.

We propose a micro-founded macroeconomic model with heterogeneous �rms and

�nd that more �nancially constrained countries are forced to restrict their trade

openness. As a consequence, foreign competition reduces and average productivity

of acting �rms goes down. This chain-e�ect may explain the dramatic reduction in

the trade over GDP ratio experienced during the 2008 �nancial crisis.

It would be interesting to extend the model for asymmetric countries. This may

design a clearer drawing of the implications of �nancial development on international
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trade. We are currently working on this version. However, it is hard to �nd accurate

data to check the robustness of the results in our model.
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