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Abstract

Firm’s heterogeneity is crucial for characterizing export behavior and exchange

rate movements may therefore affect export decisions differentially across firms. An

important dimension of heterogeneity deals with the firm’s ability to access external

financing. However, while the available evidence already points to a negative and

significant effect of financial constraints on exports, nothing has yet been said about

how exchange rate may affect differentially the export performance of firms with a

diverse ability to access external finance. This paper aims at filling this gap, showing

that there is a degree of specificity across firms in the response of export to exchange

rate when their ability to raise capital is explicitly allowed for. Using panel data at the

firm level for the Chinese economy, we show that a currency depreciation attenuates

the severity of financial constraints and their contractionary effect on export. This

channel operates in addition to the standard effect due to increased competitiveness.

We provide evidence on the matter along both the extensive and intensive margin of

the exporting decision.

JEL classifications: F14; F31.

Keywords: Export; Exchange Rate; Financial Constraints.
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1 Introduction

A well established fact in the international trade literature is that firm’s heterogeneity is

of crucial importance in characterizing export behavior. This implies that factors external

to the firm, such as exchange rate swings or trade liberalization, are likely to affect export

decisions differentially across firms.

In addition to the large body of empirical literature that, starting form the seminal con-

tribution of Melitz (2003), has studied the impact of firms’ productivity on their export

performance, a growing strand of research has investigated the effects on export behaviour

of the differences among firms in their ability to access external financing. A relatively large

body of evidence has been produced showing that financial market imperfections may re-

strain the ability of a firm to access export markets, affecting both its decision of entry (i.e.

the extensive margin) and the volume of its export (i.e. the intensive margin).1

Indeed, export participation imposes additional, specific costs on firms, that typically need

to be paid upfront. On one side, there are sunk and fixed costs due, for instance, to cus-

toms and regulatory compliance, to expenses for gathering information on the profitability

of potential destination markets or for establishing and maintaining a foreign distribution

network (Chaney, 2013). Moreover, international transactions require a larger amount of

time to execute than domestic transactions and the time span between the payment of up-

front fixed and variable costs specific to exporting activities and the subsequent cash flows

from selling products abroad is typically longer than that characterizing activities in the do-

mestic market (Manova, 2013). Thus, undertaking export activities dramatically increases

the working capital requirements of a firm which must rely more heavily on external finance.

This implies that, ceteris paribus, the firm’s dependence on external finance has to be higher

than that required for conducting domestic activities only (see e.g. Chaney, 2013; Manova,

2013; Matsuyama, 2005; Berman and Hricourt, 2010; Feenstra, Li and Yu, 2014).

While the available empirical evidence already points to a negative and significant effect of

1Using cross-country data at the industry level, Manova (2008, 2013) documents that financial constraints

are an important determinant of trade flows. By relying on firm-level data on credit ratings for a sample of

Belgian firms, Muuls (2015) shows that a firm is more likely to export if it enjoys lower credit constraints.

Similar results are obtained by Minetti and Zhu (2011) on Italian data and Greenaway, Guariglia and Kneller

(2007) on British data (see also, among others, Manova, Wei and Zhang, 2013).
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financial constraints on exports (see e.g. Minetti and Zhu, 2011; Manova, 2013; Manova,

Wei and Zhang, 2013), not much has yet been said about how exchange rate swings may

affect differentially the export performance of firms with a diverse ability to access external

finance. This paper aims at filling this gap by investigating the degree of specificity across

firms in the response of export to exchange rate changes when differences in the ability to

have access to external finance are explicitly allowed for.

Indeed, as exchange rate appreciations and depreciations may amplify or attenuate the sever-

ity of financial constraints, the latter are likely to shape the sensitivity of firm’s export to

exchange rates. Thus, the heterogeneity across firms in the incidence of liquidity constraints

provides an additional channel through which exchange rate shocks affect export behaviour

differentially across firms. Several dimensions contribute to shape this additional channel

of transmission of the exchange rate shock. Hence, on a priori grounds it is not obvious in

what direction the extent of financial constraints affects the sensitivity of export to swings

in the currency value.

On the one hand, the standard expansionary effect on exports of an exchange rate deprecia-

tion, due to higher competitiveness, is likely to induce an improvement in the firm’s current

and prospective cash flows, with exporting firms pledging higher future earnings. Arguably,

this might contribute to attenuate the agency problems in the firm’s relationship with banks

and relax the financial constraints faced by a given firm, further increasing its ability to sell

abroad and access new foreign markets.

On the other hand, however, Chaney (2013) argues that an appreciation of the domestic cur-

rency increases the value of domestic assets in terms of foreign currency, inducing through

this channel a relaxation of the firms’ liquidity constraints. In other words, in the wake

of an appreciation, it becomes more likely that financially constrained firms can afford to

pay the entry costs denominated in foreign currency and are thus able to enter the export

market. Moreover, if the presence of financial constraints affects the ability of the firm to

pay not only the fixed costs associated to entry in the export market but also the subse-

quent non-production costs of exporting activities after entry (as, for example, in Manova,

2013), then an impact of exchange rate changes on export through relaxing (or making more

binding) the financial constraints may in principle arise and be detected along both the ex-

tensive and intensive margin. Along similar lines, Desai, Foley and Forbes (2007) argue that

depreciations do intensify financial constraints due to other mechanisms: for example, when

firms have liabilities denominated in foreign currency, as is possible especially in emerging

markets, depreciations tend to amplify credit constraints and worsen balance sheets; second,

liquidity constraints are often associated with short-term debt exposure and interest rates
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often rise after depreciations.

An additional channel may act through the firm’s external exposure through its reliance on

imported inputs. Indeed, an appreciation of the domestic currency tends to reduce the firm’s

expenditure for the imported products with possible improvements on its cash flow which

may soften the financial constraints.

To sum up, the theoretical literature has suggested a variety of possible effects of exchange

rate swings on the intensity of financial constraints and on their relevance for exporting deci-

sions. The predictions on the direction of these effects stand however in contrast: according

to some mechanisms, appreciations exacerbate, rather than mitigate, the contractionary ef-

fect of liquidity constraints on export while other mechanisms predict the opposite pattern.

Ascertaining how relevant these channels are and which ones prevail lends itself to the em-

pirical scrutiny and is useful for characterizing a novel dimension of the response of firm’s

export to exchange rate in addition to the standard competitiveness channel.2

To our knowledge we are the first to investigate on empirical ground whether the expansion-

ary effect of a depreciation on export and on the probability of being exporter is amplified

(or attenuated) in the presence of financial constraints as the latter become softer (or more

severe) in the wake of the depreciation. However, the literature has already recognized liq-

uidity constraints as a relevant dimension of heterogeneity across firms for characterizing

the response of export behaviour to exchange rate shocks. In a recent contribution, Strasser

(2015) focuses on the role of borrowing constraints for exchange rate pass-through. He finds

that an expected increase of exports after an exchange rate depreciation is more likely to

occur for financially constrained firms because, compared to unconstrained firms, they make

less use of pricing to market policies. In particular, Strasser finds that credit constrained

firms pass through exchange rate variations to foreign prices at about twice the rate at which

the unconstrained firms do. This impinges on the probability that firms self-assess a future

increase of their exports after a depreciation and indeed such probability is higher for firms

facing difficulties in accessing external finance.

Using Japanese firm-level data, Dekle and Ryoo (2007) argue that the incidence of borrowing

constraints depends on whether a firm belongs to a keiretsu network. If it does the firm is

closely linked to a financial intermediary and is therefore likely to be unconstrained in the

2An alternative important dimension pertains to the impact of exchange rate movements on export

depending on firm’s productivity. See, for example, Berman, Martin and Mayer, 2012, who document that

more productive firms exhibit a lower response of export to exchange rate changes because, having a lower

price elasticity of demand, they tend to adjust their mark-ups more extensively in the wake of a currency

swing. Li et al. (2010) obtain similar results using data on exports of Chinese firms.
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access to external finance. They show that exports of Japanese firms belonging to a keiretsu

are less sensitive to exchange rate shocks than firms outside those networks.

We conduct our investigation using microeconomic panel data at the firm level drawn from

a high-quality source of information on Chinese firms. We characterize the firm-specific

response to exchange rates of firm’s export decisions on both the intensive and extensive

margin and allow this response to vary across firms and over time depending on firm’s

measures of financial conditions that approximate the ability to access external funds. We

believe that data on Chinese firms are indeed perfectly suited for this purpose in light of the

observed frictions in the Chinese economy in the activity of raising external finance.

A critical issue in our analysis is that of measuring the extent of financial constraints that a

firm faces. To approximate the intrinsically unobservable extent of financial constraints of a

firm, we rely on information drawn from firms’ balance sheet and cash flow statement items.

Although this measurement approach is widely used in both the international economics (e.g.

Chor and Manova, 2012) and corporate finance literature, we are aware of its shortcomings

in measuring the true dependence on external financing. In light of this, we use a variety

of alternative indicators, each capturing different dimensions of the firm’s ability to access

finance. These indicators are: the cash holdings-to-total assets ratio, the liquid-to-total assets

ratio, a measure of leverage obtained as the debt-to-total assets ratio and finally the ratio

of tangible over total assets. A positive sensitivity of export to both the cash holdings and

liquidity ratios suggests that the firm faces some constraints in accessing external finance

and has therefore to rely on internal sources to finance exporting activities. Similarly, a

positive sensitivity of export to the tangible assets ratio suggests that agency problems of

the firm in its relationships with financial intermediaries are softened when the firm has

a higher fraction of tangible assets. The latter relaxes the liquidity constraints positively

affecting export. On the other hand, a relatively high exposure of the firm on the debt side

suggests that the firm is likely to face some difficulties in further increasing its reliance on

external funds and this is detrimental to export.

In our empirical framework the dependent variable is either the volume of firm’s export

(intensive margin) or the decision to participate to exporting activities (extensive margin).

In the estimating equations, in addition to including among the regressors the real exchange

rate and the measure of financial constraints in isolation, we also insert the interaction among

the latter two terms. By using this empirical approach and using a variety of measures for the

firms’ financial conditions, we establish the following findings. First, we confirm that financial

constraints hamper both the volumes of export and the decision to participate to exporting

activities. Second, we show that a depreciation, by inducing a higher competitiveness, does
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increase the export volumes and rise the probability of exporting. Moreover, we establish

that an exchange rate depreciation does attenuate the contractionary effect on export of

financial constraints and this holds true along both the intensive and extensive margins of

export and for a number of alternative measures of financial constraints.

We organize the remainder of the paper as follows: Section 2 presents the empirical frame-

work to conduct our analysis, describing the data, the measure of financial constraints and

the empirical specification. In Section 3 we report the empirical results. Section 4 concludes.

2 The empirical framework

2.1 The data

The microeconomic data used in this paper is panel information at the firm level referring

to the Chinese economy. The source of firm data is the Annual Surveys of Manufacturing

Firms conducted by the National Bureau of Statistics of China from 2000 to 2006. The

survey includes all State-Owned Enterprises (SOE) and those Non State-Owned Enterprises

with annual sales of five million RMB (that is, about 650,000 US dollars) or more. The

dataset includes information from balance sheets, firms’ profit and loss statements, and cash

flow statements. Overall the Surveys report data on about 100 variables, providing detailed

information on domestic revenue and export, employment and capital stock, type of own-

ership, and many other variables. The firms included in the Surveys cover approximately

98 per cent of total Chinese manufacturing exports as recorded in the aggregate trade data.

Following Feenstra, Li and Yu (2014) closely, we clean the data for mismeasuring and drop

observations that report missing or negative values for any of the following variables: total

sales, total employment, fixed capital, export value, intermediate inputs; we also drop ob-

servations if the export value exceeds total sales or if the share of foreign asset over total

assets exceeds one. We include firms with at least eight employees.

We also supplement the firm level information just described with transaction-level customs

data collected and maintained by China’s General Administration of Customs. The data we

consider refers to the years from 2000 through 2006 and contain transaction-level information

on quantity and value of trade flows for each firm’s trading partners. We are therefore able to

identify the destination and source country, the trading mode (e.g. processing, final), trading

price and the product category at the HS8 digit level. Having the value of each firm’s export

to and import from any specific country, this dataset allows us to construct a firm-specific real
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effective exchange rate with trade weights reflecting the firm-specific exchange rate exposure

towards each different country. In the empirical analysis, we decided to use the industry-,

rather than, firm-specific exchange rate in order to avoid possible endogeneity bias in the

estimation.

These custom data are recorded monthly, but we aggregate them at the annual level to

merge them with the firm level data of the Manufacturing Surveys collected on a yearly

basis. The merge of the two dataset is not an obvious task as each of them employs different

firm identifiers: a 9 digit ID in the firm level data and a 11 eleven digit ID in the customs

data, with no common elements. We merge the two datasets using the information on firm

name, telephone number and zip code. By doing so, we are able to merge about 100,000

firms with export values accounting for 54 per cent of the total export value in the firm level

manufacturing Survey (see Table 1).

Nominal exchange rate data are drawn from the International Financial Statistics (IFS),

and the price indices to construct the real exchange rates are the consumer price index data

available in Penn World Tables.

The sample includes about 100,000 firms whose total amount of export is about 1.4 trillion

of US dollar. The number of exporting destinations are about 170. Importantly for our pur-

poses, by considering this high variety of trading partners and associated national currencies

we are able to capture the heterogeneity across firms also in the exchange rate movements

(see Table 2).

Summary statistics for the main variables used in the empirical analysis are documented in

Table 3.

2.2 Measuring Financial Constraints

To conduct our empirical investigation measures of financial constraints are required. The

firm’s ability to access external finance is not directly observable and a great deal of effort has

been exerted in the empirical literature to propose indirect measures at the firm level such as

the payment of dividend, a credit rating or balance sheet’s information pertaining to financial

characteristics and conditions of the firm (i.e., the extent of non-equity leverage, cash flow,

intangible assets and cash holdings).3 Along these lines, indices of financial constraints

have been constructed using linear combinations of observable firm features which are likely

3See, e.g., Fazzari, Hubbard and Petersen (1988).
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to determine the ability to raise capital. Notable examples are the indices of Kaplan and

Zingales (1997), which is actually due to Lamont, Polk and Saa-Requejo (2001), of Whited

and Wu (2006) and, more recently, the index developed by Hadlock and Pierce (2010).

The latter authors, in particular, document that financially constrained firms are properly

identified, through a nonlinear relationship, by the size of their assets and their age. They

therefore construct a composite index of financial constraints that loads on both a linear and

quadratic term for the size of assets and on a linear term for age and argue convincingly

that their index is less affected by endogeneity compared to the other available measures.

Despite the fact that information from balance sheet and cash flow statement items are

largely employed for measuring financial constraints, several authors argue that they are

unfit as measures of the difficulty to access external finance. According to a recent paper by

Farre-Mensa and Ljungqvist (2013), for example, all existing measures of financial constraints

fall short of properly identifying the firms that face financial constraints and those that do

not. Unfortunately, however, they develop a methodological approach which does not lead

to an alternative indicator of the intensity of financial constraints.

Another approach for assessing on quantitative grounds the ability to have access to finance

is the one proposed by Manova (2013) and based on the work by Rajan and Zingales (1998).

This approach combines information a) on external finance dependence (financial vulnera-

bility) at the industry level and b) on financial development at the country or at the local

level. The importance of external finance at the industry level can be measured by the aver-

age level of dependence on external financing for firms located in highly developed financial

markets, such as the US (Manova, 2013). The intuition is that a firm faces severe financial

constraints if it belongs to an industry where external finance dependence is high and at,

and the same time, the financial development of the country or the province in which the

firm operates is low. Such development can be measured by the degree of relevance of the

banking sector, proxied by the ratio of private credit to GDP (see also Manova, Wei and

Zhang, 2013). Arguably, this measure seems to be particularly adequate for an empirical

investigation on panel data at the country level as the one of Manova (2013). Since our study

is on microeconomic data of one country, our baseline specification focuses on a firm-level

measure of financial constraints, while aggregate measures at the industry and geographical

level are used as additional control variables. To measure the extent of financial constraints

we use a number of different indicators drawn from firms’ balance sheets. These indica-

tors are: the cash holdings-to-total assets ratio, the liquid-to-total assets ratio, a measure

of leverage obtained as the debt-to-total assets ratio and finally the tangible-to-total assets

ratio. Cash holdings are computed as (current assets - inventories - accounts receivable) (see
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Love, 2003). Following Manova and Yu (2013), liquid assets are computed as (current assets

- current liabilities). In our empirical investigation, we rely on these alternative firm-level,

time-varying measures of financial constraints.

2.3 The baseline specification

The baseline equation for estimating the impact of exchange rates fluctuations on the inten-

sive margin of exports has the following specification:

ln(EXit) = β0 + β1 ln(REERjt) + β2 ln(FINANCIALit−1)

+β3 ln(REERjt) × ln(FINANCIALit−1)

+γ′Zit + λi + ψt + εit, (1)

where EXit is the export volume at constant prices of firm i in year t; REERjt is the

industry-specific real effective exchange rate at time t where j is the industry to which firm

i belongs to (an increase of this variable indicates an appreciation); FINANCIALit is an

indicator of the firm’s ability to have access to external finance and measures the intensity

of financial constraints. For measuring FINANCIALit, we rely on a variety of alternative

indicators drawn from firms’ balance sheet and cash flow statement. These are the following:

1) the cash holdings-to-total assets ratio, 2) the liquid-to-total assets ratio, 3) the debt-to-

total assets ratio and 4) the tangible-to-total assets.

In the specification Zit is a vector of firm-specific variables, including the number of employ-

ees; ψt is a time effect and the specification controls for individual firm latent heterogeneity

including firm-level fixed effects, λi; uit are the disturbance terms, for which we assume that

E(uit) = E(uituis) = 0, for all ts.

A parallel specification can be devised for addressing the same issues along the extensive

margin. In this case the equation reads as follws:

DEXit = β0 + β1 ln(REERjt) + β2 ln(FINANCIALit−1)

+β3 ln(REERjt) × ln(FINANCIALit−1)

+γ′Zit + λi + ψt + uit, (2)

where the dependent variable, DEXit is set equal to one if the firm exports in period t and

to zero otherwise. All other variables are as defined as above.
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In estimating the previous empirical models, along both the intensive and extensive margins

(Eqs. 1 and 2), the existing literature points to a-priori well-established results exclusively

as to what pertains the sign of the effects of exchange rates and access to finance taken in

isolation. That is, the estimated coefficient β1 is expected to be negative in both equations, as

a depreciation increases foreign demand and participation to the export markets. Similarly,

the coefficient β2 in both equations is expected to be positive or negative depending on the

indicator used but, in general, it is expected to indicate that a higher severity of liquidity

constraints is conducive to lower export volumes and a lower probability of being exporter. In

particular the estimated effect associated to the cash holdings-to-total assets ratio, the liquid-

to-total assets ratio and the tangible-to-total assets ratio is expected to be positive while

the estimated effect associated to the debt-to-total assets ratio is expected to be negative.

The intuition is that, for two firms which are identical except for, say, the cash holdings-to-

total assets ratio, the firm with the higher ratio is expected to be better able to meet the

working capital requirements associated to exporting activities. The same argument applies

for the liquid-to-total assets ratio. For the tangible-to-total assets ratio, a relatively high

value indicates that the firm’s assets are suitable to be considered as collateral and this,

ceteris paribus, may relax the financial constraints. On the other hand, for two firms which

are identical except for the leverage ratio (the debt -to-total assets ratio), the firm with the

lower ratio is expected to be better able to circumvent the financial constraints and have

access to finance in order to obtain funds for exporting activities.

However, the effect of exchange rate on export through the channel of relaxing or, conversely,

magnifying the role of financial constraints for export is firm-specific and crucially depends on

the parameter β3 associated to the interaction between the exchange rate and the measure

of intensity of the liquidity constraints. The sign of this coefficient is unclear on a priori

ground, as the variety of mechanisms outlined before act in opposite directions.

3 The Results

3.1 The intensive margin

In investigating how exchange rate affects export differentially across firms depending on

their financial constraints, we first focus on the intensive margin. In Table 4 we report

the estimation results of the baseline equation in which the volume of the log of export

is the dependent variable. A critical issue in our empirical analysis is that of the possible
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endogeneity of financial constraints in the estimating equation. To tackle this issue we

first conduct a preliminary analysis in which we insert as regressor the first available value

for the financial variable of each firm (as a difference from the firm’s time average). This

initial value of the financial conditions is firm specific but is kept constant throughout the

whole sample. Hence in the panel specification with fixed effect, this measure of financial

dependence cannot enter in isolation but does enter in the interaction with the exchange rate.

In the table the four columns refer to different equation in which the firm’s initial values of

different financial variable are considered. We report both the estimated coefficients and the

marginal effects. The exchange rate has the standard effect on export as a rise of REERjt,

that is an appreciation, drives down export volumes. The variables measuring financial

dependence has the expected sign except for the cash variable, whose coefficient however is

not statistically significant from zero.

In table 5, in order to deal with the possible endogeneity of the financial conditions we use the

generalized method of moments (GMM) estimator for panel data models, which was shown

to be efficient within the class of instrumental variable estimators (Arellano and Bond, 1991).

Indeed, since in Eq. 1 the lagged values of the financial constraint measures are likely to be

correlated with the firm-specific fixed effects, λi, the endogeneity of these regressors might

cause inconsistency of the parameters estimated with standard panel methods. We therefore

treat these variables as endogenous and use the GMM estimator to ensure consistency of

parameter estimates. Specifically, following Arellano and Bover (1995) and Blundell and

Bond (1998), we use the system GMM panel estimator, which augments the Arellano and

Bond (1991) methodology by building a system of two equations: the original equation (i.e.

Eq. 1) and a transformed equation where a suitable transformation of the data allows to

remove the fixed effects.

In the estimation we utilize as GMM-type of instruments for the endogenous variables the

lagged values of the financial variables changes and as external instruments we use the

lagged loan ratio at the province level. The validity of our specification and of the set of

instruments is assessed through the Hansen test of over-identifying restrictions, which verifies

the orthogonality between the instrumental variables and the error terms.

The results reported in table 5 confirm that the estimated coefficient of the exchange rate in

isolation is negative and statistically significant for all four measures of financial constraints

and so are its marginal effects. This reflects the standard competitiveness effect, that is a

currency depreciation drives up the firm’s exported volumes. Similarly to the exchange rate,

the variable denoting financial constraints enters both in isolation and interacted with the

exchange rate variable. The estimated coefficient associated to the variable in isolation is

11

Preliminary version – July 29, 2015



positive in columns (1), (2), and (4) and negative for the debt-to-total assets ratio (colums

3), suggesting that a firm facing more severe liquidity constraints will have lower export con-

sistently with available empirical evidence in the literature. The estimated coefficients and

the correspondent marginal effects have the expected signs and are statistically significant.

By looking at the first column, referring to the liquidity-to-assets ratio, the estimated coef-

ficient is 0.525 with a standard error of 0.142 (the marginal effect is 0.529 with a standard

error of 0.141).

Importantly, the estimated coefficient of the interaction term is positive and statistically sig-

nificant in columns (1), (2), and (4) and negative for the debt-to-total assets ratio (column

3). in the first column, it amounts to 1.336 with a standard error of 0.478. Our empirical

findings therefore suggest that – along the intensive margin of export – a currency depreci-

ation mitigates the negative effects of financial constraints on export so that, through this

channel, higher export are obtained. In other words, we establish that financial constraints

introduce a significant degree of specificity in the sensitivity of export volumes to exchange

rate shocks. This additional channel is shown to work in the direction of increasing the

positive response of export to a depreciation for those firms which are more financially con-

strained. Naturally the question arises as to whether the same effect is uncovered empirically

along the extensive margin. This is the issue to which we now turn.

3.2 The extensive margin

In table 6 we report the regression results of the equation in which the dependent variable is

dichotomic being zero if th firm does not export and one if it does export. We use the linear

probability model and to allow for the endogeneity of financial constraints we adopt the

GMM panel estimator. The empirical results confirm that the estimated coefficient of the

exchange rate in isolation and its marginal effect is negative and statistically significant for all

four measures of financial constraints. This suggests that a currency depreciation increases

the probability of being exporter. Like for the extensive margin, the estimated coefficient

associated to the financial variable in isolation is positive in columns (1), (2), and (4) and

negative for the debt-to-total assets ratio (colums 3). This indicates that a firm which is

more financially constrained will have a lower probability of being exporter. In particular,

the estimated coefficients and the correspondent marginal effects have the expected signs

and are statistically significant. By looking at the second column, for example, referring to

the cash-to-assets ratio, the estimated coefficient is 0.604 with a standard error of 0.150.
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With regard to the estimated coefficient of the interaction term, it is positive and statistically

significant in columns (1), (2), and (4) and negative for the debt-to-total assets ratio (column

3). In the third column, it is equal to -0.057 with a standard error of 0.030. We therefore

establish that – along the extensive margin of export – a currency depreciation mitigates the

negative effects of financial constraints on the probability of being exporter.

In table 7 we also conduct estimation using the logit model for panel data. The results indi-

cate that the estimated coefficient of the exchange rate in isolation is in general negative and

statistically significant (with exception of the leverage variable). The estimated coefficient

associated to the financial variable in isolation is positive in columns (1), (2) and negative

for the debt-to-total assets ratio (colums 3). The interaction term has always an estimated

coefficient whose sign points to the following: a currency depreciation mitigates the negative

effects of financial constraints on the probability of being exporter.

4 Additional Features

4.1 Firm’s Productivity

As already mentioned above, in investigating the export decision at the firm level a prominent

role is assigned to the observed cross-sectional heterogeneity of productivity. The latter

originates from several sources, among which: a continuous development of new products

and new production techniques, which generate very differentiated outcomes in terms of

efficiency gains; differences in entrepreneurial and managerial ability or in production costs;

an uneven diffusion of information and knowledge, which may favor some firms over others.

More productive firms are shown to be better able to pay the fixed, start-up costs associated

with export participation and, in general, higher levels of firm’s productivity are associated

with larger export flows (see Melitz, 2003 and Bernard et al., 2007 for a survey).

Financial constraints and productivity have been shown to interact with each other in deter-

mining export behavior. Berman and Haricourt (2010), for example, show that the level of

productivity becomes increasingly relevant for exporting activity when financial constraints

are relatively low, while it does not affect export decisions when liquidity is low or access to

finance is limited. As the correlation between productivity and access to finance might be

imperfect, a disconnection can therefore arise between export on one side and productivity

and access to finance on the other if the latter two are considered in isolation.
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In light of this background, we also investigate the degree of specificity across firms in

the response of export to exchange rates when differences in financial conditions and in

productivity are explicitly allowed for. Indeed, the severity of financial constraints and the

level of productivity possibly interact in shaping the reaction of firm’s export to exchange

rates and this calls for an investigation that jointly analyzes both dimensions. In particular,

we split the sample of all firms based on the level of productivity and ascertain whether the

estimated coefficients of the baseline specification significantly vary once we allow for two

distinct groups of firms: those with low and those with high productivity.

[...Comments on results to be completed...]

4.2 Firm’s External Orientation

Another element that may introduce a degree of specificity in the reaction of export to

exchange rate allowing for financial conditions is the degree of firm’s external orientation.

The latter is captured by the export share of sales on the revenue side and by the share of

imported inputs in total expenditure on the cost side. Of course, the extent of exposure to

foreign markets should be assessed by focusing on both of these dimensions.

A firm that is highly exposed on the foreign market through the revenue side (cost side)

may have a reaction of its export that is different from that of a firm with low exposure. To

analyze this issue, we estimate the baseline equation separately for the group of firms with a

high exposure and for the group with a low exposure. To better isolate the channels, when

splitting the sample, we explicitly distinguish with separate regressions between international

exposure on the revenue side, international exposure on the cost side and international

exposure tout-court. The latter is measured by the sum, for each firm, of the export share

of sales and the share of imported inputs over total costs.

[...Comments on results to be completed...]

5 Conclusions

[...To be completed...]
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Table 1: Number of exporters and export value

ASIF data Customs data Merged data

Year Number value Number value Number value

2000 36,598 1,414 62,746 2,492 14,140 780

2001 40,247 1,583 68,487 2,660 16,488 903

2002 44,754 1,960 78,612 3,256 19,301 1,141

2003 50,414 2,640 95,688 4,382 23,289 1,547

2004 76,310 3,993 120,590 5,933 37,999 2,381

2005 74,286 4,706 144,030 7,567 35,959 2,699

2006 77,898 5,975 171,205 9,685 39,399 3,512

Note: export value in billion yuan

Table 2: Extensive and Intensive Margin of Export

Year entry rate(%) exit rate(%) ln(EX) for EX > 0

2001 8.91 6.32 11.86

2002 10.83 10.03 11.88

2003 10.65 5.53 11.95

2004 7.98 4.56 11.94

2005 11.92 4.70 12.19

2006 7.88 4.73 12.28
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Table 3: Summary statistics

Mean Median St. dev. p5 p95

Export (mln.) 46.10 0 14,300 0 0.28

Exchange rate 1.01 1.00 0.16 0.83 1.21

Liquidity 0.05 0.06 0.30 -0.47 0.54

Cash 0.21 0.16 0.17 0.01 0.56

Leverage 0.61 0.61 3.44 0.10 1.03

Tangibles 0.99 1.00 0.04 0.91 1.00

Credit/GDP 0.99 0.91 0.28 0.66 1.53
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Table 4: Exchange Rate and the Sensitivity of Export to Financial Constraints:

Panel Estimation Holding Constant the Firm’s Financial Indicator

The Intensive Margin (I)

Measures of financial constraints

Dependent variable: (1) (2) (3) (4)

Exportit (volumes) Liquidity Cash Leverage Tangibles

Exchange ratejt −0.157∗∗∗ −0.151∗∗∗ −0.152∗∗∗ −0.136∗∗∗

(0.030) (0.031) (0.030) (0.031)

Exc. ratejt ∗ Fin. constrainti 0.142∗ −0.264 −0.265∗∗ 6.586∗∗∗

(0.077) (0.208) (0.138) (1.497)

Constant 1.830∗∗∗ 1.837∗∗∗ 1.826∗∗∗ 1.830∗∗∗

(0.013) (0.013) (0.013) (0.013)

Marginal Effects

Exchange ratejt −0.150∗∗∗ −0.154∗∗∗ −0.146∗∗∗ −0.137∗∗∗

(0.031) (0.030) (0.030) (0.031)

Observations 1, 260, 140 1, 243, 878 1, 268, 305 1, 261, 912

Notes: The dependent variable is the (log) of firm’s exports at constant prices. Exchange rate is the (log)

of real effective exchange rate computed at the industry level; j is the industry to which firm i belongs

to. Financial constraints are approximated in different ways in columns (1) through (4) using alternative

indicators of firm i ’s ability to have access to external finance (see text). In this specification we take the first

available value for each firm of these indicators (as a difference from the firm’s average) and keep it constant

throughout the sample. Firm size class dummies are constructed based on the year-specific deciles of the

distribution of employment. We also include year dummies. Robust standard errors corrected for clustering

are reported in parentheses. Sample period: 2000-2006. ∗∗∗denotes significance at the 1% confidence level;
∗∗at the 5% confidence level and ∗ at the 10% level.
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Table 5: Exchange Rate and the Sensitivity of Export to Financial Constraints:

GMM Panel Estimation

The Intensive Margin (II)

Measures of financial constraints

Dependent variable: (1) (2) (3) (4)

Exportit (volumes) Liquidity Cash Leverage Tangibles

Exchange ratejt −2.061∗∗∗ −4.157∗∗∗ −1.200∗∗∗ −3.113∗∗∗

(0.346) (0.602) (0.242) (1.150)

Fin. constraintit 0.525∗∗∗ 0.490∗∗∗ −1.786∗∗∗ 1.706∗∗∗

(0.142) (0.121) (0.501) (0.537)

Ex. rateit ∗ Fin. constraintit 1.336∗∗∗ 10.906∗∗∗ −1.385∗∗∗ 4.401∗∗∗

(0.478) (2.615) (0.635) (1.668)

Constant 1.182∗∗∗ 1.270∗∗∗ 5.337∗∗∗ 0.580

(0.091) (0.088) (0.531) (0.465)

Marginal Effects

Exchange ratejt −2.070∗∗∗ −2.201∗∗∗ −1.829∗∗∗ −0.098∗∗∗

(0.348) (0.377) (0.293) (0.030)

Fin. constraintit 0.529∗∗∗ 0.302∗∗ −1.786∗∗∗ 1.705∗∗∗

(0.141) (0.152) (0.501) (0.537)

Observations 719, 318 542, 061 986, 979 975, 352

Hansen statistic (p-value) 21.1 (0.95) 20.7 (0.24) 16.4 (0.93) 7.6 (0.18)

Notes: The dependent variable is the (log) of firm’s exports at constant prices. Exchange rate is the (log)

of real effective exchange rate computed at the industry level; j is the industry to which firm i belongs

to. Financial constraints are approximated in different ways in columns (1) through (4) using alternative

indicators of firm i ’s ability to have access to external finance (see text). Estimates are obtained using the

system GMM panel estimator. Firm size class dummies are constructed based on the year-specific deciles

of the distribution of employment. We also include year dummies. Robust standard errors corrected for

clustering are reported in parentheses. To deal with the possible endogeneity of the financial indicator, the

instrument set of the GMM type includes lagged values of it dated t-1 and earlier plus the lagged loan ratio

at the province level. Hansen is a test of over-identifying restrictions and is asymptotically distributed as a

χ2. Sample period: 2000-2006. ∗∗∗denotes significance at the 1% confidence level; ∗∗at the 5% confidence

level and ∗ at the 10% level.

18

Preliminary version – July 29, 2015



Table 6: The Extensive Margin (I)

Linear Probability Model with GMM Panel Estimation

Measures of financial constraints

Dependent variable: (1) (2) (3) (4)

Exporter status (dichot.) Liquidity Cash Leverage Tangibles

Exchange rate −0.218∗∗∗ −0.095∗∗∗ −0.057∗∗∗ −0.261

(0.032) (0.019) (0.015) (0.509)

Fin. constraint 0.013∗∗ 0.604∗∗∗ −0.101∗∗∗ 0.737∗∗

(0.006) (0.150) (0.011) (0.369)

Ex. rate · Fin. constraint 0.118∗∗∗ 0.489∗∗∗ −0.057∗ 0.064

(0.033) (0.095) (0.030) (0.723)

Constant 0.374∗∗∗ 0.051 0.260∗∗∗ −0.134

(0.037) (0.038) (0.030) (0.228)

Marginal Effects

Exchange ratejt −0.218∗∗∗ −0.009∗ −0.083∗∗∗ −0.217∗∗∗

(0.032) (0.005) (0.014) (0.031)

Fin. constraintit 0.013∗∗∗ 0.604∗∗∗ −0.101∗∗∗ 0.737∗∗

(0.006) (0.150) (0.011) (0.370)

Observations 635, 730 928, 277 986, 979 725, 333

Hansen statistic (p-value) 19.0 (0.87) 18.7 (0.48) 19.5 (0.36) 19.3 (0.20)

Notes: The dependent variable is the probability of being exporter. It is a dummy variable equal to one if, in

a given year, the firm has exported and zero otherwise. Exchange rate is the (log) of real effective exchange

rate computed at the industry level; j is the industry to which firm i belongs to. Financial constraints are

approximated in different ways in columns (1) through (4) using alternative indicators of firm i ’s ability to

have access to external finance (see text). Linear Probability Models are estimated here using the GMM

panel estimator. Firm size class dummies are constructed based on the year-specific deciles of the distribution

of employment. We also include year dummies. Robust standard errors corrected for clustering are reported

in parentheses. To deal with the possible endogeneity of the financial indicator, the instrument set of the

GMM type includes lagged values of it dated t-1 and earlier plus the lagged loan ratio at the province level.

Hansen is a test of over-identifying restrictions and is asymptotically distributed as a χ2. Sample period:

2000-2006. ∗∗∗denotes significance at the 1% confidence level; ∗∗at the 5% confidence level and ∗ at the 10%

level.
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Table 7: The Extensive Margin (II)

Logit Model on Panel Data

Measures of financial constraints

Dependent variable: (1) (2) (3) (4)

Exporter status (dichot.) Liquidity Cash Leverage Tangibles

Exchange rate −1.087∗∗∗ −0.975∗∗∗ 0.443∗∗ −5.204∗∗∗

(0.104) (0.129) (0.015) (1.829)

Fin. constraint 0.557∗∗∗ 0.308∗∗∗ −0.953∗∗∗ −6.916∗∗∗

(0.035) (0.080) (0.064) (0.432)

Ex. rate · Fin. constraint 1.983∗∗∗ 1.285∗∗ −3.134∗∗∗ 6.230∗∗

(0.270) (0.514) (0.373) (2.672)

Constant −11.238∗∗∗ −15.096∗∗∗ −10.651∗∗∗ −6.465∗∗∗

(0.036) (0.037) (0.046) (0.296)

Marginal Effects

Exchange ratejt −5.93e− 07∗∗∗ −0.009∗∗∗ −6.31e− 07∗∗∗ −5.51e− 07∗∗∗

(5.86e− 08) (0.001) (5.80e− 08) (5.30e− 08)

Fin. constraintit 3.02e− 07∗∗∗ 0.004∗∗∗ −6.13e− 07∗∗∗ −4.08e− 06∗∗∗

(2.07e− 08) (0.001) (4.33e− 08) (2.71e− 07)

Observations 970, 256 928, 277 986, 979 975, 352

Notes: The dependent variable is the probability of being exporter. It is a dummy variable equal to one if, in

a given year, the firm has exported and zero otherwise. Exchange rate is the (log) of real effective exchange

rate computed at the industry level; j is the industry to which firm i belongs to. Financial constraints are

approximated in different ways in columns (1) through (4) using alternative indicators of firm i ’s ability

to have access to external finance (see text). Logit models on panel data are estimated here (with random

effects). Firm size class dummies are constructed based on the year-specific deciles of the distribution of

employment. We also include year dummies. Robust standard errors corrected for clustering are reported

in parentheses. To deal with the possible endogeneity of the financial indicator, the instrument set of the

GMM type includes lagged values of it dated t-1 and earlier plus the lagged loan ratio at the province level.

Hansen is a test of over-identifying restrictions and is asymptotically distributed as a χ2. Sample period:

2000-2006. ∗∗∗denotes significance at the 1% confidence level; ∗∗at the 5% confidence level and ∗ at the 10%

level.
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