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1. INTRODUCTION
This paper studies how the interaction of financial market imperfections
and interest rates affect trade flow. The level of local financial market
development impacts exporters’ behavior through the credit market. By
incorporating borrowing constraints in the model, we can study how the
interest rate affects the exporters. In countries with less developed financial
markets, high borrowing requirements keep most firms out of the credit
market. Only a few firms have the financial stability to gain access to the
credit market when they want to borrow to finance exports. Most small and
medium firms have to depend on internally generated funds to finance their
exports. In developed financial markets, where bankers have more resources
and experience, the threshold for borrowing is low enough that most firms
can utilize external financing to cover export costs. Since current world
trade patterns demonstrate the relevance of heterogeneity in exporters and
international trade, we think it is a logical extension to study how the
interaction between financial market imperfections and interest rates affect
heterogeneous exporter behavior.
An empirical study on international trade and firm level data reveals
that international trade is closely connected with the micro behavior of
individual firms. Eaton, Kortum, and Kramarz (2004, 2011) use firm level
data from French exporters and find several relationships between firm heterogeneity in market participation, export destination, and sales. Bernard,
Jensen, and Schott (2009) use a newly developed database linking international trade transactions in the United States with U.S. enterprises to
examine the different characteristics of U.S. exporters, such as the total of
traded goods, export and import intensity, and the workforces employed
by the exporters. The heterogeneity of the exporters is an indispensable
factor in the aggregate theory.
The literature on financial development and macroeconomic variables
shows that the macroeconomic variables are highly correlated with financial development. Empirical studies on financial market development show
that the financial market has a significant positive impact on exports. Beck
(2002, 2003) finds that financial development exerts a large positive impact on exports and trade balances for manufactured goods. Through its
healthy financial market a country can channel savings and foreign capital
into domestic production efficiently, because the developed financial market is based on a mature legal and institutional system, which effectively
improves the transparency between the principal and the agents, avoids adverse selection problems and reduces the cost of external financing. Other
theories also show that a higher level of financial sector development has an
impact on trade flow and trade patterns within the country. Kletzer and
Bardhan (1987) study how imperfect credit markets affect the country’s
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comparative costs even if it has the same capitalization and technology,
which shows that the trade pattern can be dependent on financial institution development. Ju and Wei (2005) combine the financial development
and factor endowment to show that external dependence determines trade
pattern. By examining OECD countries, Svaleryd and Vlachos (2005) find
that specialization is determined mainly by the level of financial sector
development. Do and Levchenko (2007) show that financial development
is influenced by comparative advantage and that a country’s financial development is closely related to its trade pattern. Manova (2013) uses a
heterogeneous firm model to analyze the export outcomes generated by
external finance dependence and credit constraints.
The main model of heterogeneous firms in international trade has been
developed by Melitz (2003) and uses a monopolistic competition framework,
a fixed cost to sell in the market, and an iceberg cost to move the goods
from one market to another. Firm heterogeneity and efficiency lead the
most productive firms to overcome the fixed cost required to export. We
build on Melitz (2003) model and add a borrowing constraint to it. Through
the model we can study the micro-behavior of exporters when the credit
market worsens and interest rates change, thus implying aggregate export
change. Chaney (2005) studies the liquidity distribution and international
trade pattern and finds that a scarce liquidity distribution will lead to
lower exports. Meanwhile Chaney (2005) offers the explanation of a lack
of sensitivity of exports to exchange rate fluctuations.
The past financial crisis is primarily due to the frozen credit market.
The frozen credit market precipitated the tumble in world exports from
2008 to 2009, during which world trade dropped by 35%. This shows that
the credit market is one of the key factors in the economy and is closely
related to exports. Through the credit market, corporations seek short term
loans from banks to cover their cash flow needs, finance growth, and sell
bonds to investors for their capital expansion and research and development
projects. In a good credit market the banks and lending investors are able
to obtain enough information from the firms so that they can reduce their
own risk. Moreover this is an effective monitor to improve the performance
of the firm by implementing proper incentives. At the same time highly
productive firms are able to access external financing more easily even if
they do not have excess assets to pledge and the projects they are taking
are risky.
The firms in different countries, especially countries with different levels
of financial market, behave quite differently when they make their decisions
to borrow and invest. In the countries with developed financial markets the
criteria to secure external financing are not restrictive; thus the firms that
meet the requirements can borrow whenever they are willing to borrow. In
this situation firms prefer external sources over internal funds to finance
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their projects, increase the competitiveness in the market, and respond to
changing markets quickly. On the other hand a developed financial market
could lead to a decrease in borrowing once the credit market becomes frozen
and interest rates rise. In this case the firms that depend on external
financing have to stop borrowing and reduce expenditures, which causes
a drop in their output. Therefore, a better credit market has a more
significant effect on these firms. However, the situation is quite different in
a less developed financial market. Without good accounting information to
monitor the firm and reduce risk, the banks and investors in less developed
financial markets are reluctant to take on the great risk of lending to most
firms. Therefore, the threshold requirements to borrow are very high in
these countries. Only a small subset of firms can borrow and most firms
find it difficult to obtain external financing from the credit market in times
of real need. Firms that have difficulty obtaining external financing have to
depend on themselves to finance their projects. In these countries interest
rate changes in their credit markets have little effect on the firms who are
unable to borrow anyway. The few firms that can borrow are less affected
by the credit market, since these firms are presumed to be able to repay
their borrowing to the banks and investors on time. Even if the credit
market worsens, they may still be able to borrow, albeit at higher cost. So,
in this situation the credit market’s weakness has little effect on the whole
economy, because the majority of firms are not borrowing.
Interest rate is one of the important factors that determines export level.
Changes in export level are related to many factors both inside and outside
the country. Within the country, adoption of technological improvements
and financial market imperfections can affect exporting. Outside the country exchange rates and trade barriers exert a significant effect on exporting.
Generally, the export level in a given country is closely related to the fluctuation of the exchange rate of their currency. The devaluation of their
currency improves their competitiveness among the other exporters in the
world market; thus the exporter is able to export significantly more than
before due to the price advantage. However, we observe that trade flow
shows little response to exchange rate fluctuation. Therefore, some other
factors must play a role in export fluctuation. In section 2 we show that
credit market imperfections and interest rate changes can have a significant
effect on export fluctuations.
Our model imposes a borrowing constraint on the firm. Restricted by
a borrowing constraint, firms have to consider the trade off between the
cost of borrowing and the profit from the foreign market. Furthermore the
borrowing constraint restricts the firms’ borrowing. In order to export,
the firms have to overcome the fixed export cost as well as the borrowing
constraint. When the firm makes the decision to export, the interest rate
will act of its own accord to affect the firm’s export and borrowing decisions.
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In a developed financial market with a lower borrowing threshold most firms
will rely on external financing to cover their export costs. In this case, if the
credit market worsens and the interest rate jumps suddenly, this could have
a dampening effect and push the exporters to reduce their borrowing and
even cause some exporters to exit the foreign market. In countries with a
less developed financial market, high requirement for borrowing keep most
of firms out of the credit market. Only a few firms are able to access the
credit market whenever they want to borrow. Most small and medium
firms have to depend on themselves to finance their exports. In this case a
credit market contraction and its accompanying higher interest rate would
have only a small effect on the export level of the whole country.
The remainder of this paper is organized as follows: Section 2 describes
the data, illustrates an econometric regression, and presents the main results from the regression. Section 3 presents the basic setting of the model.
Section 4 analyzes the static problem. Section 5 concludes the overall analysis.
2. EMPIRICAL STUDY
In this section we consider how financial development and interest rates
affect a country’s exports. The theoretical model we use shows that the
exports in the country with the better financial market can be vulnerable
to changes in interest rates, while in the countries with a less developed
financial market interest rates impact on export level is less significant.
We focus on the interaction between financial market development, interest
rates, and their linkage with exports.
We use data from World Development Indicators (WDI) of the World
Bank, Financial Structure data set from the World Bank, as well as data
from United Nations Conference on Trade and Development (UNCTAD).
We use a sample of panel data with 84 countries over the period 1970-2008,
excluding some countries without enough data for the variables over the
period. The variables in the sample include export share, private credit
share, real interest rate, real lending rate, total population, black market
premium and growth rate of terms of trade.
We study the impact of interest rates on countries’ exports. The dependent variable is export performance of a country which we measure as
the export share of GDP. As for independent variables, we choose various
variables to measure the conditions of a credit market. Private credit share
is the credit provided by the bank and financial institutions to the private sector and is a widely accepted indicator of a country’s credit market
development. With a higher private credit share, a country can allocate
resources within the economy more efficiently. We use two types of interest rate in our study, the real interest rate and real lending rate. Taking
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consideration of inflation, the real interest rate, and real lending rate reflect the credit conditions that the firms have to face. Higher interest rates
prevent firms from borrowing. The black market premium, terms of trade
change, and population in the sample are used as control variables in the
regressions. The black market premium, as a proxy for capital and exchange rate controls, tends to affect trade. The terms of trade change are
also important to determine trade. We add an interaction term of credit
market and interest rates to capture the effect of interest rates on exports
under different credit market conditions.
We consider both cross sectional regressions and panel data analysis.
The cross sectional analysis uses sample averages over period 1980-2007.
2.1. Regressions in a cross section of countries
The cross section regression uses the sample averaged over the period
1980 to 2007. Each country has one observation. The regression is as
follows,

Export sharei =β0 + β1 Private crediti + β2 Interest ratei

(1)

+β3 Private crediti ∗ Interest ratei + β4 Control Variablesi + i .

The hypothesis to be tested in the model is whether a more financially
developed market can help a country increase its ability to export and
higher interest rates in the more financially developed countries generate
a significantly negative effect on their exports than in the less financial
developed countries.
Table 1 presents the results of OLS estimation of equation (1). We use
two measures of the credit market conditions. The first column reports
results of the OLS estimation of equation (1) using real interest rate. The
second column presents the results of the OLS estimation of equation (1)
using real lending rate.
The results in table 1 indicate that a higher level of private credit share
generates a higher export share. In the first column we use the real interest
rate as one of our regressors, while in the second column we use the real
lending rate instead of the real interest rate. The private credit share
clearly is significantly positive in both regressions. In the first column the
real interest rate generates the expected significant negative effect on export
share , while the private credit share and real interest rate interaction term
is not significantly negative. In the second column, the real lending rate
does not exert a significantly negative impact on the export share, but
the interaction term becomes significantly negative in the regression. In
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summary, we can show that the private credit share, interest rate, and
interaction term are consistent with the hypothesis.1

TABLE 1.
Cross section regression

(1)
(2)
Export share Export share
Private credit share
0.137∗∗∗
0.172∗∗∗
(0.021)
(0.017)
Real interest rate
−0.422∗∗∗
(0.078)
Private credit share × Real interest rate
−0.006
(0.003)
Population
−0.069∗∗∗
−0.069∗∗∗
(0.003)
(0.003)
Black market premium
−0.008∗∗∗
−0.006∗∗
(0.002)
(0.002)
Growth rate of terms of trade
−0.678∗∗∗
−0.658∗∗∗
(0.197)
(0.199)
Real lending rate
−0.175∗∗∗
(0.049)
Private credit share × Real lending rate
−0.007∗∗∗
(0.002)
Notes: Heteroskedasticity robust standard errors are reported in parentheses.
∗∗∗ denotes test statistic significance at the 1% level. ∗∗ denotes test statistic
significance at the 5% level. ∗ denotes test statistic significance at the 10%
level.

2.2. Regressions from the panel data
The cross section regression above explains the relationship between private credit share, interest rates and export share and the linkage between
private credit share and interest rate. An interest rate change in differentiated financial markets can bring about rather different effects on export
share. With the panel data we can take advantage of time series effect and
control for the bias from any unobserved country effects. The specification
1 We also use instrumental variables techniques to control for the endogeneity bias. In
our regression, the legal origin of countries can serve as an instrument for our regression
equation. La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997, 1998) have shown
that the character of legal rules can affect the extent of a country’s financial markets.
Meanwhile, the legal origin can be regarded as an exogenous variable. Results are
available on request.
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of the regression model is as follows:
Export shareit =β0 + β1 Private creditit + β2 Interest rateit

(2)

+β3 Private creditit ∗ Interest rateit
+β4 Control variablesit + µi + it ,
where i and t represent country and period, µ is the country specific effect.
Table 2 and Table 3 present the results of panel data regressions. We
use real interest rates and real lending rates in Table 2 and 3, respectively.
Results from Table 2 and 3 confirm our previous findings. In Table 2, we
use real interest rate in our regressions. In Column (1), we use population
and black market premium as our control variables. We add controls for
growth rate of terms of trade in Column (2). In the first column, we do not
observe the term of real interest rate is statistically significant. However, we
observe a significant negative interaction term. In column (2), both private
credit and interaction term are highly statistically significant. We do not
see a significant term of real interest rate. From the results of Table 2, we
have seen that the effect of real interest rate on exports has been dampened
by taking account of time series variations and country-specific effect. The
results also show that the interaction term of real interest rate and credit
is usually significant. This implies that the real interest rate impacts the
exports differently in response to the conditions of credit market.
Results from Table 3 are similar to those in Table 2. We use real lending
rate in Table 3 and examine its effect on exports. In column (1), we see no
statistically significant effect of real lending rate on exports by excluding
the growth rate of terms of trade. However, we see a moderately significant
effect of interaction term on exports. In column (2), the term of real lending
rate is not significant but the interaction term is.
3. THE MODEL
We embed exogenous credit constraints in an international trade model
with heterogeneous firms. In the first part we establish the standard household problem; in the second part we characterize the firm’s behavior under
an imperfect credit market. We focus on exporter behavior and study how
the interest rate impacts on the exporters.
There are two countries in this world, the home country and the foreign
country. All of the variables related to the foreign country are denoted by
an asterisk. Each household is endowed with L units of labor. There is
a continuum of differentiated goods which can be traded internationally.
The differentiated goods are produced by the firms indexed by z that have
the productivity z.
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TABLE 2.
Panel data regression: real interest rate

(1)
(2)
Export share Export share
Private credit share
0.101∗
0.203∗
(0.044)
(0.044)
Real interest rate
−0.002
0.010
(0.049)
(0.059)
Private credit share × Real interest rate
−0.004∗∗
−0.005∗∗
(0.002)
(0.002)
Population
−0.100∗
−0.068
(0.042)
(0.047)
Black market premium
−0.002∗∗∗
−0.002∗∗∗
(0.000)
(0.000)
Growth rate of terms of trade
0.054∗∗
(0.017)
Notes: Heteroskedasticity robust standard errors are reported in parentheses.
∗∗∗ denotes test statistic significance at the 1% level. ∗∗ denotes test statistic
significance at the 5% level. ∗ denotes test statistic significance at the 10%
level.

TABLE 3.
Panel data regression: real lending rate

(1)
(2)
Export share Export share
Private credit share
0.093∗
0.196∗
(0.045)
(0.045)
Real lending rate
−0.033
−0.031
(0.050)
(0.054)
Private credit share × Real lending rate
−0.004∗
−0.005∗
(0.002)
(0.002)
Population
−0.120∗
−0.073
(0.047)
(0.053)
Black market premium
−0.002∗∗∗
−0.002∗∗∗
(0.000)
(0.000)
Growth rate of terms of trade
0.060∗∗
(0.019)
Notes: Heteroskedasticity robust standard errors are reported in parentheses. ∗∗∗ denotes test statistic significance at the 1% level. ∗∗ denotes test
statistic significance at the 5% level. ∗ denotes test statistic significance at
the 10% level.
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3.1. Household
We begin by describing the household’s decision problem in their home
country. The consumer derives utility according to the following utility
function:
σ

 σ−1
Z
Z
σ−1
σ−1
 a (z) σ dF (z) + x∗ (z) b (z) σ dF ∗ (z)

(3)

where a(z) is the domestic consumption of home goods, b(z) is the domestic
consumption of foreign goods, x(z) ∈ {0, 1} is the indicator of the export
decision of the foreign firm with the productivity of z, F (z) is the measure
of the operating firm in its home country with productivity less than or
equal to z and F ∗ (z) is the corresponding measure in the foreign country.
The consumers receive wages from the firm. The budget constraint is
given by:
Z

Z
a (z) pa (z) dF (z) +

x∗ (z) b (z) pb (z) dF ∗ (z) = wL

(4)

where pa (z) is the price of home goods indexed by z, pb (z) is the price of
foreign goods indexed by z and w is the wage rate in the home country.
The household in the foreign country faces a similar decision problem
with the wages (prices all labeled with stars).
The household’s problem is to choose the consumption pattern among
different goods in order to maximize his utility (27) subject to (4).
From the standard argument we can imply consumer spending on home
and foreign goods,

pa (z)a(z) = wL


pb (z)a(z) = wL

pa (z)
P

1−σ

pb (z)
P

1−σ

(5)

(6)

where P is the equilibrium price in the home country,
Z
P =

pa (z)

1−σ

Z
dF (z) +

x∗ (z) pb (z)

1−σ

1
 1−σ
.
dF ∗ (z)

(7)
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3.2. Firms without credit constraints
In this part we analyze a single firm’s decision problem. Firms in each
country are assumed to be in a monopolistic competitive market. The firm
with productivity z uses only one factor labor l(z) to produce the output
according to the CRS production function
y(z) = zl(z).

(8)

The firm has the fixed operating cost cd to generate the endogenous exit.
The firm could be a potential exporter by the indicator of x(z). Some
of the output can be exported to the foreign country subject to a fixed
export cost cf and iceberg cost of exporting τ . The fixed export cost cf is
in terms of domestic labor, and includes the cost of obtaining the foreign
market information, advertising in the foreign market, and setting up the
distribution network, along with other associated costs. The iceberg cost
of exporting is denominated in the same terms of the output. The firm has
to produce τ a∗ units of output, where τ ≥ 1, in order to have a∗ units of
output delivered to the foreign country. The feasibility condition for the
firm is
a(z) + x(z)τ a∗ (z) = y(z)

(9)

The firm in it home country faces the static profit maximization problem.
The firm will choose output y, labor l, price pa p∗a , and export decision x
to maximize the profit,
Π(z) =

max

y,l,pa ,p∗
a ,x∈{0,1}

pa a + xp∗a a∗ − wl − xwcf − wcd ,

(10)

subject to (8), (9) and the demand function
pa a = wL

 p 1−σ
a

P

and

p∗a a∗

∗

∗



=w L

p∗a
P∗

1−σ
(11)

We analyze the firm’s static profit maximization problem. The firm
chooses the equilibrium price in the home country and foreign country as,
pa (z) =

σ τw
σ w
and p∗a (z) =
.
σ−1 z
σ−1 z

(12)

Given the pricing strategy (12), the firm has the variable profit Πd in
the home country,
Πd (z) =

wL
σ



σ w
σ − 1 zP

1−σ
,

(13)

326

DINGMING LIU, PU CHEN, AND CHUNYANG WANG

and the variable profit Πf in the foreign country,
1−σ

w∗ L∗
σ τw
.
Πf (z) =
σ
σ − 1 zP ∗

(14)

Highly productivity firms will be able to charge a lower price, expand in
the domestic and foreign markets and acquire a higher profit.
Therefore clearly there is a cutoff level in productivity which will determine the export status for the firm. Above this level the firm will choose to
export and below it the firm will only focus on its domestic market. Only
those firms which could generate a profit from the foreign market could
export.
The static profit of the firm is given by
Π(z) = Πd (z) − wcd + max(Πf (z) − wcf , 0).

(15)

3.3. Credit constrained exporter
In order to analyze the relationship between the exporter’s decision criteria and the interest rate, we eliminate the credit market effect on domestic
production, while imposing borrowing constraints on the firms that are
willing and able to export.
For exporters the lenders may be reluctant to finance for different reasons, such as asymmetric information from the two markets or unenforceable contracts, as suggested by Matsuyama (2008). The exported goods
end up in a foreign country, so it is not easy for lenders to obtain exact
information about the exports and to monitor the exporter. These uncertainties greatly reduce the lenders’ willingness to finance the exporter. The
firm could also default on the contract with their lenders for some institutional and legal barriers which further complicates and constrains lending
and borrowing.
In this section, we assume that the fixed export cost is so high that an
internal finance option is not enough to cover it; therefore, the firm needs
to get a short term loan from the bank in the local credit market to finance
these fixed export costs. In other words, the credit market imperfections
present high barriers which keep firms from easily financing their fixed
export costs.
In order to obtain the necessary credit, the firm has to be able to generate
the rate of return to lenders determined by this uncertain market, which is
the interest rate r. Thus static profit for the firm is:
Π(z) = Πd (z) − wcd + max(Πf (z) − (1 + r)wcf , 0).

(16)

Its expected variable profit needs to be larger than or at least equal to
the opportunity cost of expanding into the export market in order for the
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firm to be willing to borrow and invest, if and only if
Πf (z) ≥ (1 + r)wcf .

(17)

Prudent financial management requires that the firm only uses part of
its variable profit in the foreign country for this. We assume no more than
λ of the entire variable profit in the foreign country is available for the
repayment. That is, the firm has to make sure that,
λΠf (z) ≥ (1 + r) (wcf − (Πd (z) − wcd )) .

(18)

Only when the above constraints are met is the firm able to borrow and
invest. Accordingly, we can see that borrowing wcf − (Πd (z) − wcd ) is
limited by the variable profit on foreign sales, and a sufficiently high profit
in the domestic market can overcome the credit market imperfections.
Before exporting takes place, the firm must be both willing and able to
borrow; that is, when both (17) and (18) are satisfied. The export decision
depends on both (17) and (18). x(z) = 1 if and only if (17) and (18) hold.
Which one of them is relevant is related to Πd , λ, r and wcf . If the variable profit on domestic sales is sufficiently large, Πd (z)−wcd ≥ (1 − λ) wcf ,
(17) is more stringent than (18). That is, the firm can borrow whenever it
wants to borrow. In this case the credit market imperfections do not affect
the borrowing decision. On the other hand, Πd (z) − wcd < (1 − λ) wcf ,
borrowing constraint (18) is more stringent. This means the credit market
imperfection may affect borrowing.
At the beginning of each period, each existing firm has the probability δ
of exiting; corresponding to 1 − δ probability they will survive to enter the
next period. With the borrowing constraints imposed on the exporters the
value of the firm V satisfies
Vt (z) = max (Πt (z) + (1 − δ) Vt+1 (z), 0) .

(19)

Potential entrants will consider the expected profit. The sunk cost for
entry ce is also denominated in terms of domestic labor. The productivity
of new firms is drawn from distribution G. With the free entry, the expected
firm value equals the entry cost; that is,
Z
1
Vt+1 (z)dG.
(20)
wce =
r
We assume the mass of entrants is Fet in the period t. The labor market
clearing condition is given by
Z
Z
lt dF (z) + (cd + xt (z)cf )dF (z) + Fet ce = L.
(21)
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4. DISCUSSION
4.1. Characterization of exporters
To simplify our analysis we remove firm dynamics from the original
model, that is we do not consider the entry cost ce and we assume the
number of potential incumbent firms is proportional to the population L.
Moreover the price index in each country is assumed not to be affected by
foreign firms. According to these assumptions the price index in the home
country is
1

 1−σ
1−σ
(22)
P = pa (z)
LdFz (z)
where Fz (z) is the productivity distribution of firms in the domestic economy.
With the price index we can analyze the firms behavior in its domestic
setting. Following the analysis in section 3.3 we can have the following
productivity thresholds for the domestic firm:

Πd (zd ) = wcd

(23)

Πd (z1 ) = wcd + (1 − λ) wcf

(24)

Πf (z2 ) = (1 + r)wcf

(25)

λΠf (z3 ) = (1 + r) (wcf − (Πd (z3 ) − wcd )) .

(26)

Productivity level zd determined by (23) is the level below which the
firm exits the market. This endogenous exit is caused by operation cost cd .
The high operation cost cd makes the inefficient firms with low productivity
exit the market, while the high productivity firms stay in the market and
continue to produce.
We only impose credit constraints on the firms who are willing and able
to export. The levels, z1 , z2 and z3 determine the firms’ decision to export.
Productivity level z1 from (24) determines if the firm is affected by credit
market imperfection. With the productivity level above z1 the firm is not
restricted by the credit constraint. The profit made by their high productivity derived from the domestic sales can help the firm overcome the
imperfections of the credit market. In other words, the bank does not worry
about the firms’ loss in the foreign market, since a profit in the domestic
market could be used for the repayment. Under the assumptions we have
made, it is clear high operating cost cd forces a high value of z1 . High operating cost causes the firm to struggle in the domestic market and reduce
its domestic profit margin. Therefore, fewer firms are not restricted by
the credit market. However the effect from λ is just the opposite. Higher
λ means all the firms can use a larger portion of total domestic profit to
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repay their debt; that is, the country has a relatively better credit market
than other countries. Clearly higher λ can help lower the productivity requirement z1 and more firms can borrow without restrictions. The interest
rate has the same effect as λ. As the interest rate increases, productivity
level z1 decreases. The increase in the interest rate helps the firm raise the
value of its existing assets and increase available funds in banks as savers
respond to the incentive of higher returns. The increased asset value allows
the firm to borrow with fewer restrictions in the credit market. A higher
interest rate in the home country should cause producers to seek profits in
export markets. For the fixed export costs cf , higher export costs increases
the value of z1 .
The trade-off between the export profit and the opportunity cost of borrowing generates z2 . The firm has to balance the expected profit and
opportunity cost of borrowing before entering the foreign market. If the
future profit in the foreign market does not cover the opportunity cost of
borrowing, clearly exporting is not a good deal. z2 is one of the thresholds
to determine whether to exit or stay in the foreign market. According to
Πf and P ∗ , z2 is determined by cf , c∗d , τ , r and ww∗ . Clearly cf and τ have
a positive impact on z2 . Higher fixed and variable export costs are two disadvantages of the firm in the foreign market. Only the high productivity
firm could afford the high export cost. c∗d also has a positive effect on z2 .
Since c∗d is the operating cost in the foreign country, a higher c∗d means that
a higher average productivity is required in the foreign market and that the
low productivity firms will be forced to exit the market. The exporters are
faced with a fiercely competitive foreign market. This will have a negative
effect on the profits from foreign sales. Therefore, the increase in c∗d will
raise z2 . Unlike the effect on z1 , interest rate has a positive effect on z2 .
The increase in the interest rate raises the opportunity cost of borrowing,
so the higher interest rate means higher z2 and funds can only flow into the
most profitable export deals. As for relative wage ww∗ , a higher domestic
wage relative to the foreign wage creates a disadvantage for the exporter
in the foreign market, leading to higher z2 .
From (26) we can see z3 is determined jointly by Πd and Πf . The most
important thing about z3 is that z3 will not be affected by the interest
rate because the borrowing constraint is presumed to be not related to the
interest rate. Like the effect of cf and cd on zd , z1 and z2 , cf and cd have
the same positive effect on z3 . Moreover λ exerts a negative effect on z3 . If
the country has a better credit market with high λ, the productivity level
z3 is lower. High λ reduces the productivity requirements for exporters.
In summary, zd gives us information about the necessary productivity
levels for survival or expansion in the domestic market; z1 is the productivity level to determine if the firm is affected by credit market imperfections;
z2 is the productivity level that the firm without credit constraints should

330

DINGMING LIU, PU CHEN, AND CHUNYANG WANG

achieve in order to export; z3 is the productivity level at which the firm
with credit constraints can overcome their borrowing constraints.
Proposition 1 helps us identify which firms will enter the foreign market
given different financial market imperfection.
Proposition 1. If λ is large enough, then z1 ≤ z3 ≤ z2 , the firm with
productivity above z2 will export; otherwise, If λ is low, then z2 ≤ z3 ≤ z1 ,
the firm with productivity above z3 will export.

When λ is large enough, we have z1 ≤ z3 ≤ z2 , where z1 is the lowest productivity level which means the firms with low productivity could possibly
overcome the difficulty caused by the credit market. In this relatively good
credit market, no firm with a productivity below z2 could profitably export.
Clearly z2 is the most important cutoff point for exporters. The firms with
productivity below z2 can not generate enough profit in the foreign market
to cover the fixed export cost. When λ is low, we have z2 ≤ z3 ≤ z1 ,
where z1 is the highest productivity level which means the credit market
is tough for the firms that want to export. The firms with productivity
between z2 and z1 could generate the enough profit from their exports to
cover the fixed export cost, but they are restricted by the imperfect credit
market. In this case z3 is the important level to identify for the potential
exporter. The firms with productivity below z3 exit the foreign market
since the future repayment is more than they can afford. The firms with
productivity above z3 will export since they can both satisfy the borrowing
constraint and afford to finance the fixed export cost because they are able
to generate enough profit in the foreign market.
4.2. Cutoff levels, trade flow and interest rate
In the following section, we first show how these cutoff levels change with
respect to the change in interest rate, and then we study how the trade flow
changes with the interest rate. To simplify the investigation we assume the
two countries have the same wage rates, operating costs and fixed export
costs.
The following proposition shows how the extensive margins respond to
the movement of the interest rate.
Proposition 2. An increase of domestic interest rate has the following
effects:

1.The effect on z2 is given by
wcf
∂z2
= ∂Πf .
∂r
∂z

(27)
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2.The effect on z3 is given by
∂z3
wcf − (Πd (z3 ) − wcd )
∂z2
=
<
.
∂Πf
∂Πd
∂r
∂r
λ ∂z + (1 + r) ∂z

(28)

Proof.
1. We solve z2 from (25) and imply
with respect to r.
2. We solve z3 from (26) and imply
with respect to r.

∂z2
∂r

by taking first order derivative

∂z3
∂r

by taking first order derivative

In a perfect financial market, equation (27) shows higher interest rates
reduce export competitiveness by increasing the opportunity cost of borrowing. Higher opportunity cost of borrowing impedes entries to the foreign
market. In a less developed financial market, the firm with borrowing constraints mainly depends on internal finance to invest and export. Equation
(28) shows an increase of domestic interest rates raises the domestic asset
return which relieves productivity requirements for exports. Therefore an
increase of domestic interest rates has a smaller effect on extensive margin
in a country with an imperfect financial market.
If the firm exports, we have the revenue from export rf (z) using consumer’s expenditure on this good (11).
rf (z) = σw∗ c∗d



w∗ z
τ w zd∗

σ−1
.

(29)

And the total trade flow T of exports is given by,
Z
T =

Lrf (z)dFz (z).

(30)

z̃

Clearly total trade flow depends on the exporter’s cutoff levels z̃, interest
rate and λ for the imperfect credit market. Following proposition 2 we can
imply the impact of interest rates on trade flows.
Proposition 3. In the country with a good credit market, an increase
in the interest rate will have a negative impact on trade flow; moreover,
an increase in the interest rate will have smaller impacts on the trade flow
in the country with severe credit market imperfections than in the country
with a good credit market.
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The movement of the domestic interest rate leads to exit and entry of
firms into the foreign market, which is the effect on extensive margin. In
a developed financial market most firms borrow to export. An increase
of domestic interest rates causes negative impact on exports by reducing
potential exporters. In a less developed financial market most firms can
3
not borrow. In this case ∂z
∂r determines the effect on extensive margins.
Proposition 2 shows the movement of domestic interest rate would have
only a small effect on potential exporters and most firms in this market
would find easier to enter the foreign market with higher interest rates.
Therefore the negative impact on extensive margin from the movement of
the interest rate is smaller in a less developed financial market.
5. CONCLUSION
This paper has shown how the interaction of financial markets and interest rates can impact the aggregate exports in a country. Based on a
heterogeneous firm model we study individual firm behavior under different degrees of financial market development. We find that in developed financial markets the strong dependence on external finance sourcing causes
interest rate changes to generate a significant effect on aggregate exporting,
while in less developed financial markets the threshold to borrow is high
and firms find it hard to obtain external financing, so credit market deterioration generates a less significant effect on exporting than in the more
developed financial markets.
However, in our model we do not consider the individual tailored rates
the firms may be offered in the credit market. Clearly, lenders can measure
the lending risk and change the interest rate to the firm based on banking
experience, expectation, firm level accounting details and local conditions.
Aggregate shock and dynamic framework analysis probably could predict
more specific outcomes regarding individual firms’ behavior and aggregate
macroeconomic variables, but for our aggregate investigation, these assumptions should affect neither the overall accuracy nor the basic trends
and relationships developed here.
APPENDIX:

PROOFS

PROOF OF PROPOSITION 1
Proposition 1. If λ is large enough, then z1 ≤ z3 ≤ z2 , the firm with
productivity above z2 will export; otherwise, If λ is low, then z2 ≤ z3 ≤ z1 ,
the firm with productivity above z3 will export.
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Proof. The export decision depends on both (25) and (26). If λ is
large enough, Πd > wcd + (1 − λ) wcf , (25) is more stringent than (26).
That is, the firm is not affected by borrowing constraints. In this case
the borrowing decision is determined by z2 . On the other hand, when
Πd < wcd + (1 − λ) wcf , borrowing constraint (26) is more stringent. This
means the firm with productivity above z3 will export.
Next we show z3 is neither larger nor smaller than z1 and z2 .
First we prove z3 cannot be smaller than z1 and z2 . Let’s suppose z3 <
z1 < z2 or z3 < z2 < z1 . When z3 < z1 < z2 , according to the cutoff levels
(24) (25) and (26), Πd and Πf is increasing in z, clearly if z ∈ (z3 , z1 ),
Πd (z) < wcd + (1 − λ) wcf
λΠf (z) > (1 + r)(wcf − (Πd (z) − cwd )).
We can imply Πf (z) > (1 + r)wcf if z ∈ (z3 , z1 ). However when z = z2 ,
Πf (z) = (1 + r)wcf . Clearly this case is impossible, since z2 > z3 and Πf
is increasing in z. For the second case z3 < z2 < z1 , the proof is nearly the
same.
Similarly, we can show z3 cannot be bigger than z1 and z2 using the same
logical sequence.
From the above argument, when λ is large enough, we have z1 ≤ z3 ≤ z2 ;
when λ is low, then z2 ≤ z3 ≤ z1 .

PROOF OF PROPOSITION 3
Proposition 3. In the country with a good credit market, an increase
in the interest rate will have a negative impact on trade flow; moreover,
an increase in the interest rate will have smaller impacts on the trade flow
in the country with severe credit market imperfections than in the country
with a good credit market.

Proof. If we know the productivity level that separates out the exporters
from all the other firms in the country, We have the following aggregate
trade flow T
Z
T =

Lrf (z)dFz (z),
z̃
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where z̃ is the productivity level that determines the exporters. From
proposition 1, z̃ could be z2 and z3 . Differentiating T with respect to r,
∂T
∂F (z̃) ∂ z̃
= −rf (z̃)
∂r
∂z ∂r
When financial market imperfection is high, λ is low, z̃ is z3 . When financial
market imperfection is low, λ is high, z̃ is z2 .
∂z3
∂z2
2
According to (27) and (28), we can imply ∂z
∂r > 0 and ∂r < ∂r .
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