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1. Introduction and related literature

Credit availability can have first order effects flms’ internationalization. To study this issweg
analyze the relationship between credit constrants export behavior in a large sample of firms
from about 70 countries. We find evidence of a tiggaeffect of financial constraints on both the
probability that a firm exports (i.e., the extereswmargin of exports) and the share of exports over
total sales (i.e., the intensive margin of exports)

The intuition behind the mechanism linking finah@anstraints and exports hinges on the fact that
to sell their products abroad firms must pay retéwsfront costs. These costs can be of two types:
Chaney (2013) stresses the importance of sunk aad ¢osts, such as those related to customs and
regulatory compliance or those required for esshiolig a foreign distribution network; Manova
(2013) emphasizes instead the fact that internaltivmansactions require a larger amount of time to
execute and the time span between the paymenfir@inigosts and the subsequent cash flows from
selling products abroad is typically longer thaattbharacterizing activities in the domestic market
In both cases, these upfront costs increase thkimgpcapital requirements of exporting firms with
respect to domestic ones, and in turn their denfi@nexternal finance. As a result, better access to
external finance increases the ability of firms toeas export markets, affecting both the decision
of entry (i.e. the extensive margin) and the volwhexports (i.e. the intensive margin).

Building on the seminal theoretical contributioidManova (2013) and Chaney (2013), a growing
body of empirical literature has analyzed the impafcfinancial conditions on exports. What is
meant by financial conditions is rather heterogesseat ranges from a country’s financial
development (e.g., Manova, 2008), to firms’ balasbeet characteristics (e.g., Greenaway et al.,
2007), to self assessments by firm on whether #reycredit constrained (e.g., Minetti and Zhu,
2011, or Wang, 2015).

Depending on the characteristics of the sampleyaed] the empirical literature can be broadly
divided into three main groups. The first groupluKies single-country, firm-level analyses.
Starting from the seminal contribution by Greenawagl. (2007), who study a large sample of UK
manufacturing firms, many authors have replicated extended their analysis, including: Feenstra
et al. (2013), Manova et al. (2011), Egger and Ka$2014)) for China; Bellone et al. (2010) and
Stiebale (2011) for France; Buch et al. (2010) Wabner (2012) for Germany; Minetti and Zhu
(2011) and Secchi et al. (2014) for Italy. The secgroup comprises cross-country, industry-level
analyses, such as Manova (2008 and 2013). Firthkythird group includes a few papers using
cross-country, firm-level data: Berman and Heri¢¢R2010), who studies a sample of firms from 9
developing and emerging countries; Fauceglia (20t studies a larger sample of 18 developing
countries; and Wang (2015), who studies a largemps$a of 26 East European and Central Asian
countries. All these studies use data from the WBHnk Enterprise Survey (WBES), that provides
firm-level information for a large number of difeat countries, including a self-assessment by the
firm on whether it is credit constrained.

With some caveats, the overall picture that emefga® the empirical literature confirms the
predictions of the theoretical models of Chaneyl@0and Manova (2013), providing convincing
evidence of a negative effects of the presencanahn€ial constraints on a firm’s propensity to
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export. This suggests that to improve their expatformance, countries need to improve their
financial environments.

An important issue that has been emphasized idithiature is that firms’ financial constraints and
their exports behavior are jointly determined. kedietheoretical models typically show that the
relationship between internationalization and thailability of external finance does not go in a
single direction, but it is bilateral. In fact, ookthe first empirical analysis in this field efsearch,
Greenaway et al. (2007), looks at whether firmsteninationalization reduces their credit
constraints, focusing on a causation that goekenopposite direction with respect to most of the
following literature.

The presence of potential endogeneity problemss hahtstudying the effect of firm-level credit

constraints using an instrumental variable approddinetti and Zhu (2011), for example, use

characteristics of the local area where a firm afgs as instruments for the probability that a firm
declares to be credit constrained. Similarly, W&@15) uses country-level characteristics of the
legal framework in his cross-country analysis.

Our paper provides two original contributions te titerature. First, it studies a larger and more
heterogeneous sample of firms from about 70 deusjopountries between 2003 and 2014 with
respect to previous papers. Second, it followsratrumental variable approach using firm-level
instruments. In particular, we argue that firmst thee allowed to pay for purchases of material
inputs or services after delivery, as well as dshiments that are part of a larger firm, are less
likely to be credit constrained than others. Dethyayment might involve a positive shock on
internal firm’s cash flow, a substitution of extalnnvestment finance and therefore, a lower
probability of being credit constrained. In additjidinh et al. (2010) show that sales credit has a
positive effect on firm’s growth. The result is tHimms that receive delayed payment are less tredi
risky from the point of view of the bank which isore willing to provide credit. On the other hand,
whether a firm has a single establishment or meltqmes matters for firm growth, especially in the
manufacturing sector (Dunne et al., 1989; Dinhlgt2010). Moreover, multiple establishments
firms might be considered in the same way as fitmas are part of a group, that can access internal
financial resources, reducing the use of extermanting. This adds to the fact that we do not
measure credit constraints through balance shegaderistics, but using a more reliable measure
provided by each firm’'s self assessment of wheither credit rationed. We find robust evidence
that the impact of credit rationing of firms’ exp&rat both extensive and intensive margins, is
statistically and economically significant.

The rest of the paper is organized as follows. i@est2 and 3 describe the data used in the
empirical analysis and the empirical methodologged, respectively. Results of the econometric
analysis are presented in Section 4. Section Swudes.

2. Data and summary statistics
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To test the hypothesis stated in previous secti@adopt firm-level data drawn from the World
Bank Enterprise Survey (WBES) and collect the add data for a sample of 68 developing
countries, over the period 2003-201We end up with about 23,416 observations on 22{6v.
This means that the database includes only a spaakl component of about 700 firms. Our
analysis relies primarily on the pooled 2003-20&#adsince it is hard to detect robust relationship
with a small panel of heterogeneous firms, esplgciahen we use many control variables
(Gorodnichenko and Schnitzer, 20£3).

The WBES survey data includes the necessary infowmato construct the firms export
performance, in terms of extensive and intensivegma the credit rationing from financial
institutions, the additional firm level control vables and the instrumental variables required to
deal with the endogeneity of credit rationing.

The dependent variables are constructed from theeptgge of total exports over the
establishment’s sales. Tlatensive margin of exporis defined by a dummy variable equal to 1
whether firm exports (directly or indirectly) atrie t and zero otherwise, whereas ih&nsive
margin of exportss the share of total exports over sales at time

WEBS collects information on self-reported measwfeaccess to finance: “At this time, does this
establishment have a line of credit or a loan flfimancial institution?”, “Did this establishment
apply for any loans or line of credit?” and “Whaasvthe main reason why this establishment did
not apply for any line of credit or loan in fiscgar? (application procedures for loans or line of
credit are complex, interest rates are not faveradillateral requirements are too high, size ahlo
and maturity are insufficient, did not think it wdube approved, other)”. These measures of
financial constraints capture the problems firmefagvhen trying to finance investment. The main
explanatory variable is constructed on the basithefe informationCredit rationingis, indeed, a
binary variable that equals 1 if firmnfaced credit rationing and O otherwise at titnecredit
rationing incurs either whether (i) firmapplied for a loan, but did not receivebak rationing or
when (i) firmi did not apply for a loan because of too stringmilateral, interest rate too high,
expectation to be deniedg(f rationing.?

To address the endogeneity of credit rationing, adept two sets of instrumental variables,
considering that the probability of being rationsdikely to be determined by the extent of credit
risk of a firm, other firm attributes, and the slyppide of credit market. The first set of instrumtse

is motivated by information on shocks to firms’ ledow and internal funds which may affect the
probability of being financially constrained. TheB&S collects information on whether or not
firms are allowed to pay for purchases of matemgluts or services after delivery, which is

! The sample includes: Afghanistan, Albania, Angdlegentina, Armenia, Azerbaijan, Bangladesh, Baamolivia,

Bosnia and Herzegovina, Botswana, Brazil, Bulgaiatkina Faso, Cameroon, Chile, China, ColombiamaBa, Czech
Republic, DRC, Ecuador, Egypt, El Salvador, Estodaorgia, Ghana, Guatemala, Honduras, Hungaryaktestan,
Kenya, Kosovo, Kyrgyzstan, Latvia, Lithuania, Maoat, Malawi, Mali, Mexico, Moldova, Mongolia, Maogtegro,
Nepal, Nicaragua, Nigeria, Pakistan, Panama, Payadeeru, Poland, Romania, Russia, Senegal, Seé3hsakia,

Slovenia, South Africa, Tajikistan, Tanzania, Tyrké&lganda, Ukraine, Uruguay, Uzbekistan, Venezu¥kmen,

Zambia.

2 For simplicity, we use the term firms throughche paper, though the analysis is based on estatgistdata.

® This definition of credit rationing excludes firrtisat received a bank loan and firms that did revhand for a loan
because of no need.
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reported as a response to exogenous shocks irfloashCredit purchasess a variable indicating
the percentage of purchase of material inputs mices paid for after delivery. In particular, we
create three dummies indicating the percentiléefdistribution of this variable and we use them to
instrument for credit rationing. Furthermore, weoknwhether the establishment is part of a large
firm or it is an independent oridVe therefore include as instrumental variable mmly indicating
whether a firm is an independent, single establesitmor not ulti-establishment In what
follows, we provide evidence that these instrumemés unlikely to affect exporting activities but
instead are reliable measures of exogenous shodke firms’ financial constraints.

The paper also includes a set of control variableggested by the literature (see, for example,
Bernand and Jensen (2004) and Gorodnichenko andt&mh(2013)). WBES collects several firm
level characteristics that are likely to affect extpperformance. First, we control for firgize
measured by the number of permanent full time eygal® and managers. Large companies have
more resource to invest in exportsaabour productivityis measured by the share of total annual
sales over the number of employee and is largetg@ed in the literature as a determinant of
exports (Melitz, 2003). Another firm-level charatséic affecting export isge measured by the
number of years since firm foundation, capturingnfiexperience. Theshare of temporary
employeess measured by the number of full-time temporanplyees over the total employment.
The share of skilled workerss the share of permanent full-time employees thate skilled
production workersCompetition in national markes measured by a dummy variable equal to 1
whether the main market in which the firm soldnitain product is the national one and zero in case
it is local or internationalCapacity utilizationreflects the output produced as a proportion ef th
maximum output possible if using all facilities dshble.

In terms of export performances, about 35% of firmsur sample exports, directly or indirectly, to
foreign markets, showing an average export shargbotit 15%. Credit rationed firms represent
about 23% of our sample. About 47% of firms hasdicren purchases and about 13% of
establishments are part of a larger firm.

Table 1 presents some descriptive statistics digtaing between credit constrained and
unconstrained firms. Constrained firms are lesslyiko export (23% vs. 39%) and they export a
lower percentage of total sales (10% vs. 16%). Aens by thet-test, these performances are
significantly different between the two groups ohifs. Constrained firms are also smaller (58 vs
132 employees), slightly younger (19 vs 22 yedesk likely to compete in national markets (6%
less than unconstrained firms), with a lower cdpautilization (3% less than the unconstrained
firms) and with a smaller probability of being pafta large firm (10% vs 14%). Most of the firms
in the sample are single establishments (90% af@ iBdinancially constrained and unconstrained
firms, respectively), while 10% and 14% are partrofiti-establishment entities. Moreover, in the
subsample of constrained firms the probability lmdw8ing a low percentage of purchases paid for
after delivery is higher than in the subsamplerafanstrained ones (48% vs 33%). Considering the
second percentile aredit purchaseswe notice that the two subsamples show the saotbility

* The relative question is the following “What pertge, as a proportion of the value of total anquathases of
material inputs or services were paid for afteivaey?”.

® The WBES collects answers to the following questi&stablishment is part of a large firm?”. Theeahatives are: 1
if the answer is “yes” and 2 if the establishmerd ifirm on its own.
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(31% vs 30%), while for very high percentage ofddr@urchases the probability is higher in the
unconstrained group (22% vs 36%).

Table 2 presents the bilateral correlations. Aseetgd, margins of trade are highly and positively
correlated (0.69). Moreover, both margins are pagit correlated with the number of employees
(0.2) and the firm experience (0.15) meaning thegdr and older firms are more likely to export
and to export a higher percentage of sales tharll smd younger firms. Labour productivity
slightly correlates with export performance (0.0dpnfirming also results reported in Table 1.
Interestingly, the dummy variable for firms thae aredit constrained shows a negative correlation
with extensive and intensive margin of exportsld0and -0.10), confirming our expectations that
financially constrained firms export less. Credtioning is also negatively correlated with firmaesi
and age meaning that larger and younger firms ass likely of being credit constrained.
Concerning our instrumental variables, the cori@tet show that the probability of credit rationing
is lower for high percentages of purchases paidaftar delivery and for those establishments that
are part of a larger firm.

While descriptive statistics and bilateral cornelas provide some preliminary evidence consistent
with the hypothesis that credit constrained firmacef stronger impediments to their export activity,
they may indeed be due to some spurious effectsexample, smaller firms are at the same time
more likely to be credit constrained and have aelodegree of internationalization. To control for

these effects, as it is customary we how movertmee rigorous econometric analysis.

3. Empirical methodology

The empirical methodology adopted in this paperanér the one described in Minetti and Zhu
(2011). We first examine the effect of credit coasits on the extensive margin of exports, that is,
the probability of exporting. Under the assumptibat & is a normally distributed random error

with zero mean and unit variance, the probabihit firmi exports can be written as:

Pr(Export,, =1) = Pr(@, + B,CR + ViZier Vi T A +10, + &y > 0)

1)
=®(a, + BCR + Vil TV + A +171,)

wherei indexes for firm,k for sector of economic activityc for country andt for year. In
specification (1) the dependent variabBbeporiy: is equal to 1 if firm exported at time and zero
otherwise. Our key explanatory variab@Ry. is a binary variable that equals 1 if finrfaced
credit rationing and 0 otherwise at tipes specified in previous section.

To deal with the omitted variable issue, we includilg, which is a vector of controls for firm
characteristics that may affect exports: size, petidity, age, share of temporary and skilled
workers, competition in national market and prodgctapacity. In addition, we include three sets
of fixed effects:vx captures differences in relative prices that masultefrom differing sectoral
factor prices or demand conditiong, captures time invariant country-level characterssti};
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captures time shocKse: captures the unobserved firm attributes and ahgratnknown factor
that may also affect exports.

As predicted by the literature (Manova, 2012; Clyar2©13), when a firm faces credit rationing it
may not have enough liquidity to cover the costmtiering a foreign market and may be less likely
to export: we expecp:<0. However, when estimating equation (1), credtioning may be
endogenous. The endogeneity arises from the pesgibirelation between the unobserved
determinants of firm’s export participation decisiand the unobserved determinants of credit
rationing (Minetti and Zhu, 2011).

We aim to find that with the help of firm-specifitstruments described in the previous section we
can successfully identify the negative impact ofaficial constraints for firms in transition
economies. Equation (1) is first estimated as aalirprobability model (LPM) and then using a
probit model with binary endogenous regressorggdneral terms, in a LPM the probability of
observing a 0 or 1 is treated as depending on on@ee explanatory variables, whose coefficients
are estimated using least squares. A drawbacki®inbdel is that the estimated coefficients can
imply probabilities outside the interval [0;1]. Hewer, the OLS estimation of the LPM is attractive
because it consistently estimates the parameténg ilinear projection of the dependent variable on
the explanatory variables (Wooldridge (2010), p3)56A probit model is instead a binary
classification model estimated using a maximumliliiced function. To deal with the endogeneity
issue, we adopt a two-stage least squares regnassidel and an IV probit model.

The impact of credit rationing on the intensive gimarof exports is estimated by the following
equation:

Yi=a, + BCR + ViZyw Vi + A +1] + Eiey (2)

wherey; is the share of direct and indirect exports ovtaltsales and other variables are defined as
above. Equation (2) is estimated as a linear abidl teodel, using instrumental variables for credit
rationing. The dependent variable in equation 23 doubly truncated random variable: its values
vary between 0 and 1 by definition. Moreover, thgiable often takes the value of zero. A
generally used approach to dealing with the probdémensored samples is the Tobit model. This
model uses all the available information from tlkelanatory variables, including those for which
the dependent variable is zero.

4. Empirical results
4.1 The extensive margin of exports and credibratig

In this section, we present the results obtaingéidhatng equation (1) on the extensive margin of
exports. Estimated coefficients and standard eraoesreported in Table 3. Our baseline sample
includes 23,416 observations.

® As robustness checks, we also consider interafitied effectsii, anddy are country-time and sector-time dummies,
picking up time varying determinants at country amdlistry level, respectively.
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Columns 1 and 2 present the results of our invastig as to whether credit constrained firms are
more or less likely to export than those that areconstrained in external financial resources.yThe
report the results obtained estimating linear pbditg and probit models on the dummy for
exports, including credit rationing and controllifg many firm-level characteristics. Coefficients
of both estimation methods show the same signssamdficance. We find that our variable of
interest,credit rationing has the expected negative coefficient in botlti§pations (-0.026 and -
0.099, respectively) and is statistically signifitaat the 5% level. Consistent with previous
literature, we do find that credit rationing bintte decision of export in foreign markets at firm-
level. In terms of economic significance, margie#kcts reported in column 3 reveal that, other
individual characteristics being equal (for ins&nsize, age, productivity), the probability that a
credit constrained firm exports is 2.7% lower thiaat of an unconstrained firm.

Some interesting findings concern our control \@ea. Our results reveal that larger, more
productive and firm with a higher share of tempypnaorkers are more likely to export. Looking at
their marginal effect, the most influential chagagdtic is firm size, that helps to increase thpak
probability by about 13%. These results are coasistith most part of the literature showing that
larger firms have more resources to face internatiactivities’ On the other hand, firms whose
main market of competition is the national one #molse with a high share of skilled workers
reduce their probability of exporting by 3.6% an8%, respectively. Firm experience and capacity
utilization seem instead irrelevant for the decisid exporting.

The R? in both specifications reveal that our explanateayiables account for about 30% of the
variability of exporting probability, consideringaor, country and year fixed effects.

The diagnostic tests (not reported) reveal thabgedeity ofcredit rationingis indeed an issue in
our model. For this reason, we present the resblizned estimating equation (1) by the 2SLS and
IV probit model. We use a dummy variable indicgtimhether the establishment is part of a larger
firm and three dummies indicating the percentiléhaf distribution of the percentage of purchases
paid for after delivery as instrumentsdedit rationing In the first stage, we report the coefficients
of our instruments on the endogenous variableudich other firm-level characteristics. In the
second stage, we report the coefficient of our gadous variable, instrumented in the first stage,
again controlling for individual characteristicshése results are reported in columns 4-7, while
marginal effects of the 1V probit model are repdrte column 8.

The first stage results of both linear and probddeds (columns 5 and 7) reveal that being an
establishment part of a larger firm exerts a negatmpact on the probability of being credit

constrained. This comes from the opportunity ofirgl on resources that are not external to the
firm. Similarly, excluding the dummy for low levetd purchases paid for after delivery, we get a
negative impact of the dummy for very high levelsales credit on credit constrairifd.ooking at

the second stages results (columns 4 and 6), weegetive coefficients for credit rationing (-0.795

and -2.553, for 2SLS and IV probit, respectiveligngficant at the 1% level in both cases. This

evidence confirm that a credit rationed firm issld&ely to export than a firm that can rely on

° A positive relationship between firm size and expwopensity has long been generally accepted (atadl995:
Majocchiet al., 2005).
9 The impacts of medium and low levels on credibrihg of sales credit are not statistically sigraht.

8
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external resources to finance exporting activitiessting the validity of instruments, we noticettha
they are quite good predictors of the endogenotiahia for several reasons: (i) the Hansen test of
overidentifying restrictions reveals that we canmeject the joint null hypothesis that the
instruments are valid instruments, i.e., uncoreglawvith the error term, and that the excluded
instruments are correctly excluded from the esethaquation and (ii) thE-statistic for the first
stage of the instrumental variable linear mode2221, a value well above 10 meaning that our
instruments are correlated with the endogenougsegrs, but not weakly.

4.2 The intensive margin of exports and creditamitig

In this section, we present the results obtaingithasng equation (2) on the intensive margin of
exports. Estimated coefficients and standard ermoesreported in Table 4. Our baseline sample
includes 23,404 observations.

Column 1 reports the results obtained estimatimg@hS model where the dependent variable is
the share of exports over total sales, and theokeggressors including the dummy for credit
rationing and a number of firm-level characters@s controls. The coefficient of credit rationiag
negative (-0.01) and significantly different frorara at the 10% level, confirming a negative effect
of credit constraints also on the intensive madjiexports. Consistent with the trade literaturd an
previous results on extensive margin, we find taeger and more productive are more likely to
export, whereas firm experience and competitiomational markets have negative effects on
export intensity. Differently from the extensive mgia, firms with a higher share of skilled workers
export a lower percentage of sales. Similar toetktensive margin, the share of temporary workers
positively affects the export decision. Finallyniis age reduces the incidence of exports on total
sales. These results are confirmed by the Tobitainimdcolumns 2 and 3, that takes into account
the fact that the dependent variable is censorédda®m zero and 1. In terms of marginal effects,
credit rationing reduces the share of exports By«4.

As in the analysis of the extensive margin, theie r@asons to believe that credit rationing is
endogenous with respect to the share of exports toval sales. In columns 4 and 6 we report
therefore the results of the 2SLS and IV Tobitreates obtained instrumenting credit rationing by
firm-level characteristics. The specification pregel in columns 4 and 6 includes the level of each
single instrument. In both specifications, the sfithe coefficient of the credit rationing dumnsy i
negative and the impact is statistically significan addition, the coefficients of all other capitr
variables are broadly unchanged. Finally, F&tatistic for the first stage regression and thadé¢n
test of overidentifying restrictions (22.36 and,0r&spectively) confirm also in this case that our
empirical model is correctly specified.

4.3 Sample splits

Tables 5-6 present the results of some samplessplible 5 presents the results of the impact of
credit rationing on firms’ export performance, diguishing between small-medium and large
firms, depending on the level of sales.
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The striking result is that credit constraints hav&gnificant impact on the probability of expogi
(columns 1-4) in the case of small-medium firms(@2B). For large firms credit rationing does not
seem to be binding, even though the coefficientwsh@a negative sign (-0.130). While the
difference in the statistical significance of theefficients estimated in the two samples can be due
to the smaller sample size in the case of largensfi the coefficient of the regression for the
extensive margin is not only estimated with lesscigion, but it is also smaller in size. On the
contrary, in the case of the intensive margin,abefficients of small-medium firms and large firms
are similar in size, although the one obtained ftbw sample of larger firms is also in this case
estimated with less precision, and it is not diafly significant. Overall, these results suggésit
credit market conditions have a strong impact . ekport performance of small and medium
firms, since they generally face larger fundingdfidifities and that for them the fixed costs of
accessing foreign markets can have a higher incedener total revenues. These results are partly
consistent with the issue that financing obstaalesmore growth-constraining for small firms and
they prevent all firms from reaching their optins&#e. Small firms indeed finance a smaller share
of their investment and working capital with fornfalancial sources than large firms (Beck and
Demirguc-Kunt, 2006). Dihn et al. (2010), for insta, find evidence that a low level of financial
sector development affects the firm size distrioutand therefore contributes to the phenomenon of
the “missing middle” in developing countries. Inhet words, financing constraints play a
significant part in explaining the failure of smdlims in developing countries to grow into
medium-size or large firms.

Finally, we distinguish between different reasof<redit rationing. As argued in section 2, the
WEBS collects information on self-reported measufeaccess to finance, distinguishing between
firms that applied for a loan, but did not receitvébank rationing and firms that did not apply for
a loan because of too stringent collateral, interate too high, expectation to be deniself
rationing). Indeed, the results presented in Table 6 cortfira that the impact of credit constraints
on exports for bank credit rationing is similarthat for firms that did not apply for a loan.

5. Conclusions

We have analyzed the relationship between credistcaints and export behavior in a large sample
of firms from about 70 countries, finding evideruea negative effect of financial constraints on

both the probability that a firm exports (i.e., thetensive margin of exports) and the share of
exports over total sales (i.e., the intensive nmaogiexports).

Our analysis provides additional support to therditure, with two additional contributions. Finst,

studies a larger and more heterogeneous sampiensf than previous analyses. Second, it follows
an instrumental variable approach using firm-lametruments. In addition, our evidence is based
on a reliable measure of credit constraints praviofeeach firm’s self assessment of its conditions.

The results of our multi-country firm level analyshow that credit constraints have a significant
and sizeable effect on firms’ export performanognecontrolling for other firms characteristics

and possible reverse causality. This confirms #sellts of influential country level analyses (e.g.,
Minetti and Zhu, 2011, and Feenstra et al., 20ddnfirming that sound economic policies helping
firm’s access to credit can provide an importamitbution to a country’s export performance.
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Table 1 — Descriptive statistics

CR=1 CR=0

Variable mean sd min __max mean sd  min _max ttest
dummy export 023 04 O 1 039 049 O 1 23.56 ***
export share 0.1 02 O 1 0.16 030 O 1 16.55 ***
permanent full-time employees 58 176 0 3,000 13254 40 26,000 2.33 rkx
labour productivity 14 643 0 455 138 851 0 493 -0.01
firm age 19 16 1 146 22 18 1 210 1255 =
share of temporary workers 012 02 O 1 0.10 0.20 01 -4.64  xx*
compete in national market 039 05 O 1 045 0.50 01 7.66 rkk
capacity utilization 071 02 O 1 074 022 0 1.05 8.06 rkk
share of skilled workers 054 03 O 1 049 027 O 1 -10.97 ***
part establishment 0.1 03 O 1 014 035 O 1 8.64* *
du_1 credit purchases 048 05 O 1 033 047 O 1 6.921 ***
du_2 credit purchases 031 05 O 1 0.3 05 0 1 9-0.4
du_3 credit purchases 022 04 O 1 036 05 0 1 9.801 ***
Notes labour productivity is in billions.
Table 2 — Correlation matrix

H @ B @& (6 6 @ (@ (9 (@10 11) (12) (13) (14)
(1) dummy export 1
(2) export share 069 1
(3) permanent full-time employees 0.20.17 1
(4) labour productivity 0.02 0.01 o0.01 1
(5) firm age 0.15 0.01 0.19 0.05 1
(6) share of temporary workers -0.010.02 -0.04 0.01 -0.02 1
(7) compete in national market 0.030.20 0.04 0.00 0.07 -0.03 1
(8) capacity utilization 0.06 0.06 0.07 0.00 -0.03 -0.06 0.04 1
(9) share of skilled workers -0.030.06 0.01 0.00 -0.09 -0.07 -0.02 0.08 1
(10) CR -0.14 -0.10 -0.08 0.00 -0.08 0.03 -0.05 -0.05 0.07 1
(11) part establishment 0.120.09 0.18 0.00 0.11 -0.01 0.04 0.06 -0.02 -0.05 1
(12) du_1 credit purchases -0.140.03 -0.04 -0.01 -0.13 0.01 -0.08 0.00 0.14 0.12 -0.04 1
(13) du_2 credit purchases 0.010.00 0.00 0.00 -0.01 0.01 0.05 0.01 0.01 0.00 -0.01 -0.50 1
(14) du_3 credit purchases 0.130.03 0.05 0.00 0.15 -0.01 0.03 -0.01 -0.14 -0.13 0.04 -0.53 -0.46 1
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Table 3 — Extensive margin of exports and credit réoning

The table reports estimates of equation (1). Feféetts for sector, country and year are incluchedlliregressions. Interactions of fixed effects aot included. Robust standard
errors are clustered by sector adopting the ISESsification at 2-digitsFirst stage F-stat. (p-valuejs the value of thd= statistic (and p-value) for the hypothesis that
instruments have jointly zero coefficients in thiestf stage regressioflansen test of overid. restrinctions (p-valig)the value of the Hansen statistic (gndalue) for the
overidentifying restriction test that excluded mshents are correctly excluded from the estimatgubaton. Weak iden. Cragg-Donald Btat testing whether the excluded
instruments are correlated with the endogenoumasiis, but only weakly. ***, ** * denote signifance at 0.01, 0.05 and 0.10 levels.

1) 2) 3) (4) (5) (6) (7) (8)
LPM Probit IV linear model IV Probit
Coeff. ME Second stage First stage Second stage First stage ME
credit rationing -0.026 **  -0.099 **  -0.027 *** -0.795 *** -2.553 *** -2.553
(0.01) (0.04) (0.01) (0.11) (0.70) (0.70)
permanent full-time employees (log) 0.138* 0.464 ** (0.126 *** 0.107 *** -0.038 *** 0.354 *** -0.038 ***  (0.354 ***
(0.01) (0.02) (0.00) (0.01) (0.00) (0.03) (0.00) (0.03)
labour productivity (log) 0.027**  0.099 *** (0.027 *** 0.014 ** -0.015 *** 0.059 *** -0.015 **  (0.059 ***
(0.00) (0.02) (0.00) (0.01) (0.00) (0.01) (0.00) (0.01)
firm age (log) -0.006 -0.018 -0.005 -0.010 -0.012 *** -0.030 -0.012 *** -0.030
(0.01) (0.02) (0.01) (0.01) (0.00) (0.02) (0.00) (0.02)
share of temporary workers 0.11% 0.429 ** (0.116 *** 0.110 *** 0.009 0.423 *** 0.009 0.423 ***
(0.04) (0.16) (0.04) (0.04) (0.01) (0.06) (0.01) (0.06)
compete in national market -0.04%  -0.132 * -0.036 * -0.041 ** -0.001 -0.107 *** -0.001 -0.107 ***
(0.02) (0.07) (0.02) (0.02) (0.01) (0.03) (0.01) (0.03)
capacity utilization 0.012 0.037 0.010 -0.058 ** -0.086 *** -0.199 ** -0.086 *** -0.199 **
(0.02) (0.07) (0.02) (0.03) (0.01) (0.09) (0.01) (0.09)
share of skilled workers -0.02¥  -0.093 *** -0.025 *** 0.030 *** 0.055 *** 0.078 0.055 ***  0.078
(0.01) (0.03) (0.01) (0.01) (0.02) (0.07) (0.01) (0.07)
part establishment -0.034 *** -0.034 ***
(0.01) (0.01)
du_2 credit purchases -0.008 -0.008
(0.01) (0.01)
du_3 credit purchases -0.038 *** -0.038 ***
(0.01) (0.01)
First stagd--stat p-value) 22.21 (0.00)
Overidentifying restrictions Hansen stptvalue) 3.58 (0.17)
Weak identification Cragg-Donalg-stat 13.45
Observations 23,416 23,414 17,826 17,824
R? 0.3 0.26 0.17
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Table 4 — Intensive margin of exports and credit rtioning

The table reports estimates of equation (2). Feféetts for sector, country and year are incluchedlliregressions. Interactions of fixed effects aot included. Robust standard
errors are clustered by sector adopting the ISESsification at 2-digitsFirst stage F-stat. (p-valuejs the value of thd= statistic (and p-value) for the hypothesis that
instruments have jointly zero coefficients in tliestfstage regressioflansen test of overid. restrinctions (p-valug)the value of the Hansen statistic (and p-vafaekhe
overidentifying restriction test that excluded mshents are correctly excluded from the estimatgubaton. Weak iden. Cragg-Donald Btat testing whether the excluded
instruments are correlated with the endogenoumasiis, but only weakly. ***, ** * denote signifance at 0.01, 0.05 and 0.10 levels.

1) 2 3 4 ®) (6) (7 (8
OoLS Tobit IV linear model IV Tobit
Coeff. ME Second stage First stage Second stage First stage ME
credit rationing -0.010 * -0.049 *  -0.049 ** -0.234 ** -0.969 *** -0.969 ***
(0.01) (0.02) (0.02) (0.12) (0.31) (0.31)
permanent full-time employees (log) 0.078* 0.215 ** (0.215 *** 0.063 *** -0.038 **= 0.171 -0.038 ***  (0.171 **=
(0.01) (0.03) (0.03) (0.01) (0.00) (0.01) (0.00) (0.01)
labour productivity (log) 0.009***  0.042 ** (0.042 *** 0.006 -0.016 *** 0.027 *** -0.016 ***  (0.027 **=
(0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.00) (0.01)
firm age (log) -0.032 *** -0.059 *** -0.059 *** -0.031 *** -0.012 *** -0.058 *** -0.012 *** -0.058 ***
(0.01) (0.02) (0.02) (0.01) (0.00) (0.01) (0.00) (0.01)
share of temporary workers 0.054 0.200 ** 0.200 ** 0.054 * 0.009 0.199 *** 0.009 0.199 ***
(0.03) (0.10) (0.10) (0.03) (0.01) (0.03) (0.01) (0.03)
compete in national market -0.148* -0.248 *** -0.248 *** -0.133 *** 0.000 -0.223 *** 0.000 -0.223 ***
(0.02) (0.04) (0.04) (0.02) (0.01) (0.01) (0.01) (0.01)
capacity utilization 0.007 0.010 0.010 -0.020 -0.086 *** -0.090 ** -0.086 *** -0.090 **
(0.01) (0.04) (0.04) (0.02) (0.01) (0.04) (0.01) (0.04)
share of skilled workers 0.017  -0.010 -0.010 0.036 *** 0.055 *** 0.060 ** 0.055 *** 0.060 **
(0.01) (0.02) (0.02) (0.01) (0.02) (0.03) (0.01) (0.03)
multi-establishment -0.034 *** -0.034 ***
(0.01) (0.01)
du_2 credit purchases -0.008 -0.008
(0.01) (0.01)
du_3 credit purchases -0.038 *** -0.038 ***
(0.01) (0.01)
First stagd--stat p-value) 22.36 (0.00)
Overidentifying restrictions Hansen stptvalue) 0.7 (0.70)
Weak identification Cragg-Donalg-stat 13.32
Observations 23,404 23,404 17,819 17,819
R? 0.31 0.24 0.17
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Table 5 — Sample split by firm size

Columns (1)-(4) report estimates of equations (g eolumns (5)-(8) report estimates of equation {2)oth cases using LPM. Small-medium and laigesf are defined
depending on the level of sales. Fixed effectsémtor, country and year are included in all regjogss. Interactions of fixed effects are not inelddRobust standard errors are
clustered by sector adopting the ISIC classificatib 2-digits.First stage F-stat. (p-valuay the value of th& statistic (and p-value) for the hypothesis thatrimments have
jointly zero coefficients in the first stage regies. Hansen test of overid. restrinctions (p-valug)the value of the Hansen statistic (and p-vafoe)the overidentifying
restriction test that excluded instruments areemly excluded from the estimated equatigveak iden. Cragg-Donald Btat testing whether the excluded instruments are
correlated with the endogenous estimators, but aelgkly. ***, ** * denote significance at 0.01,@5 and 0.10 levels.

Extensive margin Intensive margin
(€] @ 3 4 ®) (6) ) 8
small-medium firms large firms small-medium firms large firms
IV linear model IV linear model IV linear model INhear model
Second stage First stage Second stage First stage Second stage First stage Second stage First stage
credit rationing -1.028*** -0.130 -0.352 *** 0.129
(0.19) (0.19) (0.12) (0.18)
permanent full-time employees (log) 0.098* -0.031 *** 0.130 *** -0.042 **x 0.060 *** -0.031 *** 0.068 *** -0.042 ***
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00) (0.01) (0.00)
labour productivity (log) 0.009 -0.013 *** 0.048 *** -0.012 *** 0.002 -0.014 *** 0.019 *** -0.012 ***
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00) (0.00) (0.00)
firm age (log) -0.018* -0.015 ** 0.001 -0.006 -0.027 *** -0.015 ** -0.031 *** -0.006
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01)
share of temporary workers 0.11% 0.005 0.092 *** 0.014 0.064 ** 0.005 0.033 0.015
(0.05) (0.01) (0.03) (0.01) (0.03) (0.01) (0.03) (0.01)
compete in national market -0.04% -0.003 -0.039 * -0.002 -0.108 *** -0.003 -0.163 *** -0.002
(0.02) (0.01) (0.02) (0.01) (0.01) (0.01) (0.02) (0.01)
capacity utilization -0.081** -0.086 **=* -0.004 -0.085 *** -0.026 -0.087 *** -0.006 -0.085 ***
(0.04) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02) (0.02)
share of skilled workers 0.027 0.039 -0.011 0.072 *** 0.036 ** 0.040 0.020 0.072 ***
(0.03) (0.03) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02)
multi-establishment -0.046 *** -0.015 -0.045 *** -0.015
(0.01) (0.01) (0.01) (0.01)
du_2 credit purchases 0.002 -0.028 ** 0.003 -0.028 **
(0.01) (0.01) (0.01) (0.01)
du_3 credit purchases -0.029 *** -0.053 *** -0.029 *** -0.053 ***
(0.01) (0.01) (0.01) (0.01)
First stagd--stat p-value) 30.17 (0.00) 9.60 (0.00) 29.83 (0.00) q®00)
Overidentifying restrictions Hansen stat
(p-value) 3.90 (0.14) 3.66 (0.16) 1.65 (0.44) 3.00 (0.22)
Weak identification Cragg-Donalg-stat 7.87 6.51 7.82 6.48
Observations 10,866 6,960 10,861 6,958
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Table 6 — Sample split by reason of credit rationig

Columns (1)-(4) report estimates of equations (i) eolumns (5)-(8) report estimates of equationi(2poth cases using LPMank rationingincludes the sub-sample of firms
that applied for a loan, but did not receive itjlelself rationingincludes firms that did not apply for a loan besmof too stringent collateral, interest rate t@mhhexpectation
to be denied. Fixed effects for sector, country peak are included in all regressions. Interactiwfifixed effects are not included. Robust standardrs are clustered by sector
adopting the ISIC classification at 2-digifsirst stage F-stat. (p-values the value of thd- statistic (and p-value) for the hypothesis thatrunments have jointly zero
coefficients in the first stage regressibtansen test of overid. restrinctions (p-valig}jhe value of the Hansen statistic (and p-valoe}he overidentifying restriction test that
excluded instruments are correctly excluded from ektimated equatioWeak iden. Cragg-Donald Btat testing whether the excluded instruments areekated with the
endogenous estimators, but only weakly. *** **d&note significance at 0.01, 0.05 and 0.10 levels.

extensive margin intensive margin
1) @) 3 4 ®) (6) ) 8
bank rationing self rationing bank rationing self rationing
IV linear model IV linear model IV linear model INhear model
Second stage First stage Second stage First stage Second stage First stage Second stage First stage
credit rationing -1.583* -1.107 *** -0.787 * -0.289 **
(0.62) (0.17) (0.48) (0.14)
permanent full-time employees (log) 0.132* -0.004 *** 0.100 *** -0.034 *** 0.068 *** -0.004 *** 0.062 *** -0.033 ***
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00) (0.01) (0.00)
labour productivity (log) 0.028*** 0.001 0.009 -0.016 *** 0.010 *** 0.001 0.005 -0.016 ***
(0.01) (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00)
firm age (log) -0.011 -0.006 ** -0.007 -0.005 -0.033 *** -0.006 ** -0.030 *** -0.005
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00) (0.01) (0.00)
share of temporary workers 0.15%* 0.031 *** 0.079 ** -0.022 ** 0.076 *** 0.031 *** 0.045 * -0.022 ***
(0.04) (0.01) (0.04) (0.01) (0.03) (0.01) (0.03) (0.01)
compete in national market -0.03% 0.005 -0.047 ** -0.005 -0.130 *** 0.005 -0.135 *** -0.005
(0.02) (0.00) (0.02) (0.01) (0.02) (0.00) (0.02) (0.01)
capacity utilization -0.037 -0.030 ** -0.052 * -0.056 *** -0.024 -0.030 ** -0.016 -0.056 ***
(0.04) (0.01) (0.03) (0.02) (0.02) (0.01) (0.01) (0.02)
share of skilled workers -0.018 -0.002 0.050 *** 0.057 *** 0.022 ** -0.002 0.040 *** 0.057 ***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
multi-establishment -0.012 *** -0.022 *** -0.012 ** -0.022 ***
(0.00) (0.01) (0.00) (0.01)
du_2 credit purchases 0.003 -0.012 0.004 -0.012
(0.00) (0.01) (0.00) (0.01)
du_3 credit purchases -0.004 -0.034 *** -0.004 -0.034 ***
(0.00) (0.01) (0.00) (0.01)
First stage F-stapfvalue) 12.12 (0.00) 11.97 (0.00) 12.01 (0.00) 3220.00)
Overidentifying restrictions Hansen stat
(p-value) 5.97 (0.05) 2.67 (0.26) 0.713 (0.70) 1.83 (0.40)
Weak identification Cragg-Donalg-stat 2.39 10.83 2.4 10.69
Observations 17,826 17,826 17,819 17,819
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