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Abstract

Using data on cross border transactions together with amnvetive measure of financing
constraints this paper provides new evidence that limitagkss to external capital narrows the
scale of foreign sales, the exporters’ product scope andidh&er of trade partners. It shows
that constrained firms have a reduced probability of addimdy @ higher probability of drop-
ping products and destinations. Further it documents tstcained firms sell their products at
higher prices as compared to unconstrained firms. All theltsegare robust to specific control
for unobserved heterogeneity, self-selection into exaod potential endogeneity of the financial
constraints proxy.
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1 Introduction

Informational asymmetries and imperfect screening inteapr credit markets give raise to situations
where financing constraints prevent potentially succéssid growth enhancing projects or busi-
nesses to be undertaken. There are a few reasons why actiessite plays a particularly important
role for firms involved in export activities. Firstly, theeeto build ad-hoc distributional networks, to
acquire specific information on destination markets, oust@mize products, all the way to the mere
transportation of goods imply that fixed and variable castsltto be higher for exporters. Moreover
the time lag between production and actual realization efcitrresponding revenues is, in general,
longer, and international sales contracts are usually roomgplex, riskier and less enforceable than
in domestic markets. Building upon these ideas, within tload literature on firm heterogeneity and
micro-dynamics of international trade (see Bernard eR@ll 1a, for a review), an increasing number
of theoretical and empirical papers has recently focuseti®effects of financing frictions on firms’
exporting activities. These works show that financial caists reduce firms’ ability to enter inter-
national markets and the volume of trade, and limit expsrfaoduct scope as well as the number of
trade partners.

In the present paper we extend the focus of previous empamedyses to consider both the role of
financial frictions on the probability of product/countryitching, i.e. of adding or dropping products
or destinations over time, as well as their impact on firmgagkprices. Exploiting detailed data on
cross-border transactions (i.e. at product/destinagwgal) for a large and representative sample of
Italian manufacturing firms, the paper provides three mitsttontributions.

First, we move beyond the static picture delivered by exisstudies. Exploring product/country
switching, indeed, adds new insights on the role of finaraoalstraints within a dynamic framewaork
where firms potentially export multiple products to mulkiglountries and their profitabilities evolve
over time. This exercise is in the spirit of recent advanaeé heterogeneous firms trade the-
ory, which try to explain how and why firms rearrange theirdurets and destinations portfolios (cfr.
Bernard et al., 2010b). The key feature of these models tspitmaluct and geographical diversi-
fication change over time in response to shocks to firm spextificacteristics (ability, productivity,
competences) and to product specific attributes (techgodiggnand for product characteristics), with
the latter possibly idiosyncratic also across destinatidime role of financial frictions is not explicitly
considered in these models. Simple economic intuition ssigg however, that financing constraints
can clearly play a role, making firms more vulnerable to neggathocks and preventing them to fully
catch the benefits from positive shocks. Our empirical aiglgheds light on this question, so far
largely unexplored.

Second, this paper considers whether there is any relaipbgstween financing constraints and
export pricing. Recently, the empirical works on firm hetgoeity in international trade have doc-
umented the systematic variation in export prices acrosssfiproducts and trade partners (Bastos
and Silva, 2010; Manova and Zhang, 2012; Harrigan et al.1204one of these works explores the
relation between financial frictions and export prices. ©h& exception is Manova et al. (2011),
who however focus on sectoral rather than on firm-level cairgs, and find that Chinese affiliates to
multinational corporations set lower export prices in ficially vulnerable sectors, while the opposite
seems true for joint ventures with foreign ownerships. lrertin that work the issue of financial con-
straints is tackled only in light of the debate on the relatierits of efficiency sorting models (Melitz,
2003; Melitz and Ottaviano, 2008) as compared to models qutdlity sorting (Verhoogen, 2008;
Kneller and Yu, 2008; Kugler and Verhoogen, 2011). In these frameworks the predictions on
pricing and financial constraints are different. Since gsloot seem likely that constrained firms can
afford the additional costs of quality, related to new fixedts or to the purchase of higher quality
inputs, one expects them to export lower quality goods aefquwices, as compared to unconstrained
firms. Productivity-driven selection would suggest the @gfe: to the extent that constrained firms
are also less productive, they operate at higher margirsscand thus are expected to set higher



prices.

In both quality or efficiency sorting models, however, psieee not explicitly modeled as a strate-
gic variable that firms directly manipulate. Even when mapls-are endogenous in the models, firm
prices vary across destinations in relation to factorsidetdirect control of the firm (strength of
competition and other destination country characteggtin contrast, models developed outside the
international trade literature show that prices represenimportant strategic variabfger seunder
financing problems. Constrained firms have indeed an appacantive to raise short term revenues
in order to sustain cash flow, to provide enough guaranteesettitors, as a way to ultimately re-
lax the constraints (among others, cfr. Dasgupta and Tith@@8; Pichler et al., 2008). To achieve
higher revenues, firms can either try to attract additioeahand via price cuts, or to raise the price
per unit sold. The latter strategy seems more likely to warthe short-run as it does not require to
expand production and to face the related additional c&tsthe other hand, an increase of prices
is likely to increase revenues only if the demand is suffityengid in the short run, and only to
the extent that customers adapt slowly to price changess i@laa underlies customer market mod-
els (Phelps and Winter, 1991; Lundin et al., 2009), whichetettracted some interest in the study of
export prices under financial constraints at the macroeomievel (Gottfries, 2002). Similarly, one
might explicitly assume that the adjustment costs for chrapguantities are high, while prices can be
varied more flexibly (Gagnon, 1989). In other circumstanbesvever, a price war might be a more
attractive option. Which effect dominates the other, and tthich interpretation is more reasonable,
is an open empirical question that we investigate in the pape

Finally, this paper presents also methodological impravetsiregarding the choice of the variable
used to measure firm’s financial status and the economefuimaph implemented in the analyses.
With respect to the measure of credit rationing, our coatidm builds upon the intuition that the
availability and the cost of external resources depend onynfectors, which do not simply map
one-to-one with productivity. Indeed, credit instituttomake an overall assessment of firms’ abil-
ity to repay loans, looking at their ability to generate psfdigging into their financial structures
and in their past history as debtors. Moreover, financingpleras can also arise for otherwise well
performing firms, as an effective screening of the diffei@etlit seekers is often severely limited by
substantial informational imperfections characterizingdit markets. Also, investors’ maybe unwill-
ing to take high perceived risk, especially when economitddmns are very uncertain. In keeping
with recent research in industrial organization (see Battat al., 2010), we bring these consider-
ations to the empirical analysis by measuring financing taimgs through an official credit rating
issued by an independent institution and available foralfirms in the dataset. Compared to other
proxy of financing constraints, either based on balancetsivagiables or surveys, credit ratings in-
corporate the credit markets’ view on the creditworthinafsa firm, thus getting close to the actual
way investors’ decide to provide external finance. The $jgaeiting index that we use is relied upon
by banks, and is tightly linked with availability and cost@gdit. A similar approach is followed
in Muuls (2008)’s study of financial constraints to exporBafgian firms.

Concerning the econometric approach, there are two weWkrpotential sources of bias that one
needs to tackle when dealing with financial constrained apdréing firms. A first issue concerns
self-selection into export, as hidden factors affectingpnéirdecision to enter foreign markets can be
correlated with unobserved factors influencing exportgremfince (export values, number of prod-
ucts and destinations, quantity and prices across produadtslestinations). Second, an endogeneity
problem can arise from potential joint determination of @tperformance and availability of finan-
cial resources: although export performance does not émeerating scores that we use to proxy
for financial constraints, factors influencing credit cdimtis might also influence export activities.
Among previous empirical studies on financial constrain&dport, only Minetti and Zhu (2011) ad-
dress both issues. They employ a modified Heckman-type guoe¢o address selection, and exploit
exogenous variation in the provincial supply of banking/sms to find appropriate instruments for
their proxy of credit constraints (following Guiso et alo@). Though, their analysis does not control



for unobserved heterogeneity in the selection equationsalnited to firm-level export regressions.
In this paper we account for both selection and endogendityimthe framework developed

in Semykina and Wooldridge (2010). A key advantage of thenosktlogies employed is that we can
allow for arbitrary correlation between unobserved hegeneity and regressors in both the selection
and primary equations, thus fully exploiting the panel dasien of the data. We include diverse
sources of unobserved heterogeneity, at firm, product dindgi®n level, or combinations of the
former, depending on the empirical specification. At the sa@ime, the methods are constructed to
allow for standard instrumental variable treatment of ptédly endogenous variables.

The paper is organized as follows. Related literature isflgrreviewed in Section 2. In Sec-
tion 3 we present the data, our proxy of financing constraintsthe other main variables. Section 4
describes the econometric strategy that we adopt, withfgpattention to sample selection and en-
dogeneity. Section 5 presents the evidence on how finan@ngt@ints associate with firm level
intensive margin and product/country extensive margirecti8n 6 reports results on the impact of
financing constraints on product/country switching. Intiec7 we focus on the analysis of financing
constraints and transaction level pricing decisions. Vea ttonclude in Section 8.

2 Related literature

In exploring the relationship between firm level financingstaints and export activities, this work
relates to a rather small subset of theoretical and empgiadies within the broad literature of firm
heterogeneity in international trade.

From the theoretical side, all the existing models incagp®financing problems within the stan-
dard framework proposed in Melitz (2003). The common urydiegl intuition is that firms may fall
short of the additional finance needed to sustain expostiiet. Such shortage of financial resources
may come from different channels. Chaney (2005) stress@st@mal channel by modeling the ef-
fects on export activity of exogenous shocks to firms liqyidiThe model developed in Manova
(2006, 2011) assumes instead that international acsvére fully financed via external capital and
financing constraints arise from imperfect contractipibf financial contracts: firms productivity is
observed by investors and must be high enough to meet thaicipation constraint. Muuls (2008)
borrows from both approaches to propose a model featurirgg thources of constraints: shortage
of internal finance (due to low productivity), exogenousatsoto liquidity and imperfect access to
external credit. Feenstra et al. (2011) introduce also famrmational asymmetry where banks do not
observe firms productivities. Despite their differencéissh@se models share a common mechanism
where financing problems reinforce selection into exporhofe productive firms. The prediction is
therefore that constrained firms are less likely to entezifpr markets and, conditional on entry, they
export sub-optimal volumes. In this context, it is not diffido envisage extensions (cfr. the models
without financial frictions proposed by Chaney, 2008; Bednet al., 2011b) where a similarly dis-
torting mechanisms works also along the product/counttgrestive margins: with product-specific
or destination-specific trade costs constrained firms éXpses products and serve less countries
(Manova, 2006, 2011).

The available empirical evidence tend to corroborate thesdictions. A considerably large body
of studies exploit firm level data. At this level, most worksdfithat financing constraints affect both
the extensive and the intensive margin. Consistent restdtpresented in Muuls (2008) for Belgium,
in Bellone et al. (2010) for France, in Minetti and Zhu (201dr)a cross-section of Italian firms, and
in Li and Yu (2009) and Manova et al. (2011) for Chinese firm&e Dnly contrasting evidence is
in Greenaway et al. (2007) for UK, where the probability ofrgnnto exporting is not affected by
financing problems, and in Berman and Hricourt (2010), wiieancing problems do not influence
export values in a sample of nine developing countries.

The role of financing constraints at the product/destimagoel is much less investigated. Muuls



(2008) shows that less credit constrained firms export mar@yzts to more destinations, also docu-
menting that firms with easier access to finance are more liketxpand the number of destinations
they serve. Similarly, Askenazy et al. (2011) confirm thatdyefinancial conditions are positively
associated with expansion and survival in export markeendva et al. (2011), despite measuring
sectoral rather than firm-level dependence on external d@ashow that limited access to outside
capital restricts both the number of destinations servediaarange of products exported.

3 Data and measurement

The analysis draws upon different sources of data, comdpinfiormation on export transaction flows
and firms’ characteristics. In this section we describe #ia,dlefine our proxy of financial constraints
and present the other main variables exploited in the eogbiexercises. Details on econometric
specification and strategy are in Section4.

Data and sample

The analysis combines three sources of data: the ItaliagidgioiTrade Statistics (COE), the Italian
Register of Active Firms (ASIA) and a firm level accountingatzet (CEBI-CERVED). The first two
datasets are collected by the Italian Statistical OfficGAIS, while the latter is available through
ISTAT but collected by the Italian Company Account Data $s(CADS)?!

The COE dataset is the official source for trade flows of Ithlsecords separately the f.0.b. value
(in Euros) and the quantity (in kilos) involved in each expamd import cross-border transaction
performed by a firm allowing to compute export and import @si€unit values). Traded products
are classified at the six digit level of the Harmonized Sys(et86), for a total of5, 329 product
categories. Moreove?36 different destination countries are covered in the samgiiogd 2000-2003.

The ASIA register covers the universe of Italian firms activehe same time span, irrespectively
of their export status. It reports annual figures on numbegmployees, sector of main activity,
and information about geographical location of the firms rfraypality of principal activity or legal
address). Total sales are available only in 2000 and 2003.

The CEBI-CERVED-CADS dataset collects annual reports foltaian limited liability firms.
Centrale dei Bilanci (CEBI) was founded as a joint agenchef®ank of Italy and the Italian Banking
Association in the early980s to assist in supervising risk exposure of the Italian baglgystem.
Today part of CERVED, the leading group in business inforomatervices in Italy, CEBI was a
private company during the sample period, owned by majbaitdoanks which exploited its services
in gathering and sharing information about firms. The longtanstitutional role of CEBI ensures
high data quality, substantially limiting measuremenoesr

The sample exploited merges the three data sources andllirtovers the entire population of
Italian limited firms (exporters and non exporters), activenanufacturing over the yea2800-2003.
The panel is open and includes a totalld$), 414 firms. The representativeness with respect to the
whole Italian manufacturing is quite satisfactory, withyoa very mild over-representation of bigger
and more productive firms: although ab@at of the total number of Italian manufacturing firms
is included, we cover abowb% of all exporting firms and abouw4% of the total value of exports.
Further details are reported in Appendix A.

1The datasets have been made available for work after cafesning to avoid disclosure of individual information.
The data were accessed at the ISTAT facilities in Rome.



Financing constraints

Our measure of financing constraints is based on the crdutigrmdex available through the CEBI-
CERVED-CADS dataset. In fact, credit ratings enjoy thoseguees which are considered as crucial
for a good measure of financial constraints (Cleary, 1998nduat et al., 2001). First, credit ratings
usually result from a multivariate score, thus summarizngide range of firms’ financial and non-
financial characteristics. Second, they vary over times thllowing for the identification of time
effects. Third, and more generally, credit ratings repmeséhe opinion [of the markets] on the future
obligor's capacity to meet its financial obligations”(Chyuet al., 2001), thus capturing the actual
propensity of investors to grant credit. While these fesguare common to CEBI ratings and other
ratings issued by well known international agencies or otiaitutions, the ratings exploited in this
work also enjoy three specific advantages. Firstly, theg givassessment of tbeerall situation of

a firm, rather than judging the quality of a single liabilityaocompany. Second, all the firms included
in the dataset receive a rating in every year, whereas miermal rating institutions typically rates a
much less representative sub-sample of firms. Third, owexngl perceived as an official rating, due
to the long lasting relationship of CEBI with the Italian lk&rg and credit systems. This motivates
the heavy reliance of banks on this specific rating index,taadight link between the index and the
availability and cost of external finance: it is very unlikehat a firm with poor rating can receive
any credit (cfr. Pistaferri et al., 2010), and there is emmethat bad ratings have a strong association
with higher cost of credit (Panetta et al., 2009). Finallyd aelated, it is exactly a proxy of what
banks do, rather than a benchmark for potential lendersnergé This is particularly appropriate,
given the well known disproportionate dependence of tHeftandustrial system on bank credit due
to underdevelopment of bond and stock markets in Italy agpemed to other countries.

While the method to construct the rating index is proprigiaformation of CEBI, it is known
that information on firms’ international activities doed eater the score. However, other firm char-
acteristics which are likely to simultaneously affect fioguag problems and export performance, enter
the score. In the empirical analysis we thus include firmllewatrols that help separating financial
constraints from other confounding factors. These arerttestbelow. Here we notice that previous
studies exploiting CEBI data find that the rating index ishygcorrelated with banks’ internal defini-
tion of default status (Bottazzi et al., 2011) and that anartgnt fraction of highly productive, highly
profitable and fast growing firms receive poor scores (Batterzal., 2008, 2010). These results im-
ply that the index does not merely reflect firms’ performanbes actually captures a more complex
set of information that a bank would consider when lendinfirtos. In this respect, the motivation
behind using a rating index is in line with the similar exsecperformed by Muuls (2008) on Belgian
exporters.

We exploit the information on credit ratings in the followiway. The original index ranks firms
in 9 categories of creditworthiness: 1-high reliability, 2iability, 3-ample solvency, 4-solvency, 5-
vulnerability, 6-high vulnerability, 7-risk, 8-high risland 9-extremely high riskln keeping with the
binary categorization traditionally employed in the lgeire, we distinguish between Non Financially
Constrained (NFC) firms, rated frointo 7, and Financially Constrained (FC) firms, with rati®@r
9. Accordingly, we build a FC dummy that takes value 1 if a firmmateds or 9, and 0 otherwisé.
Firms can switch between the FC and the NFC class over thedydyut the degree of persistence
is very high, also due to the short time window available.afjnnotice that the index is updated at
the end of each year. It is therefore the rating i 1 that is relevant for credit suppliers’ present

2These definitions are valid over the sample time period. Gésin the definition and the number of score classes
occurred afterwards, following subsequent changes in GiBlership and updates in rating procedures.

3In exploratory exercises we broke down the sample in thréegoaies, inserting an intermediate class of Mildly
Financially Constrained (MFC) firms, defined as those rateal7. This attempt could in principle help to explore the
relationship between exporting activities and differeggjicbes of financing constraints. However, the results tagtbup
of MFC firms did not displayed significant differences as canegd to NFC firms. This is in line with the results reported
in Bottazzi et al. (2010) in the context of size-growth dymesof firms.



decisions on credit provision.

Preliminary evidence on the unconditional correlationssn financing constraints and the dif-
ferent export performances that we investigate in this warek presented in Appendix B. First, fi-
nancing constraints associate with a reduction in the lei/&reign activities: as compared to NFC
firms, FC firms export less both overall and per transactitogd0% less in value, an85% less
in quantity, on average), ship less products (ali®# on average) and serve less countries (aver-
ageb0% reduction). Second, financing constraints associate viginen prices: f.0.b. unit values of
transactions performed by constrained firms are, on ave2agehigher.

Controls and Instruments

A further set of variables are employed in the paper. Firnell@ontrols are intended to separate
out from the rating index some of the factors that influencth lmwedit conditions and exporting
activities. Based on standard results in the literature,ftlowing variables are selected. First,
given the well established result that smaller and youngeasftend to be more prone to financing
problems (Cabral and Mata, 2003; Angelini and Generale800is important to control for size
and age of the firms. We use the number of employEesp{ as a proxy for firm size, and compute
age Age by year of foundation. Secondly, one needs to control farfanal factors that may interact
with external financing constraints in determining the alleamount of financial resources available
to a firm. In keeping with the vast literature on financing ¢oaats and firm dynamics (cfr. for
instance Fazzari et al., 1988; Kaplan and Zingales, 200@efda et al., 2004), and with models of
financing constraints to export, a key dimension is repiteselny the amount of internally generated
resources. Firms’ able to generate more internal fundseslikely to need external finance, and
also more likely to obtain larger and less expensive credisl Among several alternatives suggested
in previous studies, we proxy internal resources with thes&iOperating MarginGOM, equivalent

to the EBIDTA). This allows to focus on the resources oritgaiefrom the mere operational activities
of a firm, at the same time getting rid of confounding factetated to external debt service, taxation
and amortization policies. A further important control ieéte concerns availability of collateral.
Contractual guarantees on some of the assets of a firm ane ref@lired by potential lenders or
sometimes even by the law as a pre-condition which can easacttess to and reduce the cost of
external financing. The stock of Total Assets is used as aydfancollateral Assets?

While controls indirectly help in mitigating possible emgmeity of the FC classification, we also
construct a set of instrumental variables. As in Minetti @hd (2011), we follow Guiso et al. (2004)
and exploit the exogenous variation in local credit supetgdnined by the progressive removal in the
1990s of the restrictions in banking services supply iniaedl in 1936 by the Bank of Italy. As shown
in that study, the geographical distribution of banks arghbhes in 1936 across Italian provinces
came about as the response to the norms enacted by the oegalathority, while unrelated with the
structural characteristics and the level of developmeth®province itself. The subsequent removal
of the regulation during the 1990s impacted on banks’ pdigito open new affiliates is expected
to directly affect the availability of credit but not dirégtimpact on export behavior. In this spirit,
we build three instruments that capture the degree of dohgéness of the legislation as well as the
shock induced by its removal, at the provincial level: (1ijmoer of saving banks and (2) number of
cooperative banks per 1000 inhabitants in 1936; (3) numbleramches created annually by banks,
per 1000 inhabitants and imputed as the average in 19901998

4All the nominal variables are deflated with appropriatesedtprice indexes collected by the Italian statisticalogffi
Complete deflator series are available only attugit level. We therefore perform deflation at this levebafgregation.
The base year is 2000.

SMinetti and Zhu (2011) are the first to apply the approach eémpirical study of financing constraints to export.
The methodology has however an extensive application ieitingrical literature on Italy (see Herrera and Minetti, 200
Guiso et al., 2006; Alessandrini et al., 2010).



In addition, we also consider a measure of fixed costs of émtiyforeign markets, providing the
exclusion restriction required by the procedures impleteio correct for potential selection bias.
This proxy is constructed starting from the concept of Lacdour Systems (LLSs). These are geo-
graphical areas defined by the Italian Statistical Officeraaggregation of municipalities according
to the degree of connectivity of labour market, and thustifieng local areas where production-
labour relationships are tight. Tight connections at tlealtevel are likely characterized by activities
such as sharing same trade services, accessing pools lolfiséstd distribution networks, exploiting
knowledge of neighbors’ experience in dealing with foreagmtracts and foreign legislations. These
and possibly other factors all tend to facilitate the entitp iexport markets. Following Bernard and
Jensen (2004) and Bernard et al. (2010a), for each firme define a proxy for (the inverse of) the
sunk cost of entry into exportg{rpCost ;) computed as minimum between firm export entry and exit
rates in the LLS wherein a firm is located. A higher level ofrg@ind exit indicates lower sunk costs
of exporting®

4 Econometric procedures

This section provides details on the econometric procedimiéwed in our empirical analysis. As
mentioned, the techniques we use are primarily deviseakbetgelf-selection into export and poten-
tial endogeneity of financing constraints.

We adopt two basic strategies, exploiting the different fiontransaction- level information of
the data. Both strategies entail an application of the Hecktgpe 2-stage approach developed in
Semykina and Wooldridge (2010), which provides consiséstimation of panel data models with
selection controlling for heterogeneity also in preserfosporelated unobserved effects and endoge-
NOus regressors.

In a first set of empirical investigations we explore to whetieat financing constraints affect
export margins using data at the firm level. The model in@dud® equations

InYs, = FCpi1+BZsy1 + FEp + €14y 1)
spe= 1[IV +6Wypy 1 + FEyf +eypy > 0] . 2)

Equation (1) is the equation of interest, where the dependgarableY;, is the export perfor-
mance of firmf at timet along the different margins (the value of foreign sales, nbhenber of
exported products or the number of destination countried)&';,_; is our potentially endogenous
dummy for constrained firms. The s&t,_, includes firm-level controlsEmpl, Age, Assets and
GOM ) all in logs. With the only exception gkgewhich is taken at time, all variables are measured
at yeart — 1, thus reducing simultaneity problemsEurther, F'E; is a firm fixed effect possibly
correlated with the other regressors, ang is a standard error term. Equation (2) is a Probit selec-
tion equation, whergy, is a binary indicator for firms’ export status (1 if a firm is exfer in¢, O
otherwise),l |- is the indicator function]VfiC is an instrumental variable farC'y,, Wy, is a set
of exogenous explanatory variablésf,, is an unobserved firm fixed effect, ang, a usual error
term. Note tha#Z; C Wy, sinceW includes firm-level controls and also the proxy of sunk cdst o
exports,ExpCost, as the exclusion restriction variable.

The parameter of main interest4s, which captures differences in export performance due to
financial constraints. Because of the presence of unoli$effexts also in the selection equation (2),
adding the inverse Mills ratio and simply using Fixed Effedbes not produce consistent estimates
of equation (1). However, a solution is available via addimge averages of all the exogenous

5\We use the ISTAT definition of LLS in 2001, amounting to 6834dtians.
’As a matter of compact notation, we use the subseriptl for the set of controls, bearing however in mind thge
is measured at time



explanatory variables both in the main equation (controtsiastruments for FC) and in the selection
equation (controlsiZzpCost; and the instruments for FC).
A consistent estimate of; is obtained with the following procedure:

Procedure 4.1

1. generate the mstrumeliii/FC as the fitted probability from a Probit regression of our hipa
indicator FC on the controls iZ; and on the 3 provincial level instruments for credit condi-
tions: (1) number of saving banks and (2) number of coopesdianks per 1000 inhabitants in
1936, and (3) number of branches created annually by bargks] @0 inhabitants and imputed
as the average in 1990-1998;

2. for each t, obtain the inverse Mills ratﬁoft from a Probit estimate of equatid@) augmented
with the time averages of the instrumét’,” and time averages of the controls\iv;;

3. estimate via pooled 2SLS equatidn augmented with the time averages of the generated in-
strument[Vft , with the time averages of the explanatorie<in and with the inverse Mills

ratio A, obtained in Step 2 together with its interactions with timendnies; use, AT
all the time averages anidf,t as instruments;

4. use a “panel bootstrap”, sampling across sectional yribssobtain asymptotic standard errors
corrected for problems related to general heteroskedagtiserial correlation and generated
regressors?

In a second set of exercises we exploit the transaction thgaggregation of the data to explore
the role of financing constraints on firms’ switching amongducts and destinations, and on their
pricing strategies. The methodology is quite similar tophecedure employed above. However, the
more detailed information available allows to model sétecinto export as the outcome of a Tobit
regression. The advantage is that, in this case, there i@ for an exclusion restriction, since
the variation in the dependent variable in the Tobit is usedéentify the parameters in the main
equation. Moreover a pure Fixed Effects approach is alloavetimore appropriate in estimating the
main equation.

In general terms, the model still consists of two equations

Yi=FCp1+BZsi1 +FE .+ €1 4 (3)
ExpVal.y = Max [0, 721V} +6Zs1 4+ FEs. + €2ppey] (4)

where a *” in the subscript indicates that the variables can be takeliffarent combination of firm

f, productp and destination countrylevel depending on the precise specification we intend ie est
mate. In the primary equation the dependent variable ofestéthe probability of dropping products
or destinations or the log of unit values) is regressed agée FC dummy, the firm level controls

8More precisely, we are modelingE,; = fﬁ/fc + W £ + azf, where a bar indicates time averages of a variable,
and modelingzgf|IVfFC, W/ ~ Normal0, 02). This is equivalent to assume thaf,; is related toIVfFC and toW
only through their time averages, while the remainder i pahdent ofIVch andW;. Likewise, the other implicit
assumption is that the main equation unobserved effect eted asF'Ev; = nFCy + Zsn + ar¢. This transfor-
mation, similar in spirit to fixed effects estimator disoedsn Mundlak (1978), uses time averages of the explanatorie
computed over the entire sample of exporters and non-exgaand it is therefore free of selection bias (see Semykina
and Wooldridge, 2010, for details).

9This follows the Procedure 19.2 in Wooldridge (2010)

0This is suggested in Semykina and Wooldridge (2010) as amaitive to analytical computation of sandwich stan-
dard errors. Throughoutthe paper, we always report bemigéd standard errors. Nonetheless, we checked whenlgossib
that the two alternatives give very close estimates of stehdrrors.
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Z; and a set of fixed effedt £, controlling for diverse sources of unobserved factors. Sélection
equation is a Tobit on thédg of the) value of exportFzpV al, with explanatory variables given by
the generated instrumeritsffﬂc, the firm-level controls and a fixed effect capturing the s&pe of
unobserved heterogeneity modeled in the primary equalotice that in this equation, as in Proce-
dure 4.1 above, the fixed effects are inserted by adding e averages of the proper explanatory
variables. As we control for country-level fixed effects onge specifications, the selection equa-
tion, when appropriate, will be also augmented with a setarfdard gravity-like destination country
characteristicsZ.., including market size, consumer income and an iceberg irastst!

Consistent estimates are obtained through the followingguture

Procedure 4.2

1. build the mstrumenﬂ/f FC asin Procedure 4.1;

2. for each t, obtain the residuals from a Tobit estimate afatipn (4) augmented with the time
averages ofV , and the time averages of firm-level and/or country-levetss, depending
on the type of flxed effects chosen for the main equatiot?(3);

3. estimate via pooled 2SLS equation (3) with appropriaggifeffects, augmented with the gener-
ated instrument V/; ¢ and with the residuals obtained in Step 2 together with timtaractions
with time dummles usH/fﬁC, firm-level and/or country-level controls, and the Stepstdeals
as instruments;

4. use a “panel bootstrap”, sampling across sectional yrissobtain asymptotic standard errors
corrected for problems related to general heteroskeduagtiserial correlation and generated
regressors.

Some of our empirical analyses on the relation between fingreonstraints on firms’ perfor-
mance in international markets are not n@sv se However, previous studies, even when addressing
selection and endogeneity, do not control for unobservéelrbgeneity both in the selection and pri-
mary equation. The methodologies we adopt give additiooafidence of proper identification of
the key parameters. For completeness and comparison \eiiops findings, the following Sections
also reports more standard estimates (OLS, Probit or Fiffedt§) of the main equations of interest.

5 Financing constraints and firm export margins

This section explores how financing constraints relate exghort values, number of exported prod-
ucts and number of destination countries at the firm level st previous empirical studies have
focussed on similar regressions. We improve the confidemd¢bea estimates by fully controlling
unobserved heterogeneity, self-selection and potentaddgenity of our variable of interest.

We start by exploring the relation between financing congisand thelpg of the) value of firm
level exports Exports). The equation of interest is

Exportsg, = vFCpy 1+ BZLy1+ FEf+ €y (5)

We measure these variables by GDP, GDP per capita (GDPPQ)ilateral geographical distance (DIST). Data
on GDP and GDP per capita are taken from the World Bank Dewedmp Indicators (nominal figures). Distance of
destination countries from Italy is computed via the gr@ate method (Mayer and Zignago, 2005) on the CEPII database

2This involves inflating the dataset with lots of zeros, cep@nding to the products/destinations potentially atégla
but not exported by a firm. This enormously increases the diatansion, rapidly exceeding reasonable computational
limits. Our solution is either to drop some relatively unionfant product/destination pairs, or to compute estimeai@s
resampling. Details are reported in the proper sectionsraAgpendix A.S.
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Table 1. Within-Firm Financial Constraints and Total Exgsor
In Fxportsy, InExportsy; InFExportsy; InExportsy

POLS FE Procedure 41 Procedure 4.1
(1) (2) (3) (4)
FCri -0.227%** -0.091%** -0.061** -0.476*
(0.028) (0.028) (0.026) (0.270)
In Emply 1 0.2171*** 0.130%** 0.033* 0.019
(0.012) (0.020) (0.017) (0.021)
In Agey, -0.116%** -0.037 0.462*%** 0.246**
(0.012) (0.076) (0.089) (0.098)
In ASSET S -4 0.943*** 0.515%** 0.475%** 0.426***
(0.011) (0.031) (0.029) (0.031)
InGOM;y -4 0.063*** 0.022*** 0.023*** 0.005
(0.0044) (0.004) (0.004) (0.011)
Afi 0.645%** 0.154*
(0.085) (0.091)
Year FE Yes Yes Yes Yes
Firm FE No Yes Yes Yes
R-squared 0.443 0.911 0.400 0.403
N.Observations 123597 123597 123597 113225
N.Firms 53173 53173 53173 48776

Note: Table reports regression using data on 2001-2003.d&pendent variable used is reported at the top of each colufdry ;_; is a dummy
for financially constrained firms. Column 1 includes sedtaral province fixed effects. All the regressions include astant term. Robust standard
errors clustered at firm level are reported in parenthedmabthe coefficients: in columns 3 and 4 these are computeddLO00 bootstrap runs.
Asterisks denote significance levels (**¥1%; **: p<5%,; *: p<10%). Procedure 4*1controls only selection by performing Procedure 4.1 withou
instrumentingF'C'y .

where FG is our dummy variable identifying constrained firnd; is the set of firm level control
variables, andF'E; is a firm fixed effect capturing differences in firm export dodtitme invariant
firm specific characteristics. Identification therefore esrfrom variation within firm over timé?

Columnsl -2 of Table 1 report pooled OLS (POLS) and Fixed Effects (FE)estes. These results
already provide a clear picture: financing constraints gyeifscantly associated with reduced export
values. The coefficient of the FC dummy in the FE specificasaogignificantly smaller in absolute
value than the OLS estimates. This suggests a negativdat@mrebetween omitted variables and
assignment to the FC class, as it is indeed expected for wsureghfactors such as managerial ability
or productivity, for instance.

In columns4 we directly address selection and endogeneity bias viartheeBure 4.1 described
in Section 4. The tern‘;\ﬁt Is the inverse Mills ratio estimated in step 2 of the procedsignificance
of the coefficient on\;, confirms that selection is indeed an issue. We shall alscaotiat the
relevance and the validity of the instrument f6€, i.e. the fitted probabilitiegV ¥, is confirmed
in the preliminary Probit from step 1 of the procedure, wheesobserve that the coefficients on the
number of saving banks, on the number of cooperative bank$(#® inhabitants in 1936, and on
th number of branches created annually by banks during t8@s] @re jointly statistically significant
(x? = 13.97 with p — value < 0.002).*

The main message remain valid, though: firms with limitedaaaocess to external finance export
significantly less in value than unconstrained firms. Theic&dn is sizeable, as the estimated co-

BHere and in the following, negative values of GOM (corresting to abou30% of the observations) are changed
into 1 before taking logs: within the context of our research, tiggar zero operating revenues equivalently signal the
inability of firms to rely on internal resources and thus amsty need of outside capital.

“Notice that the construction dfi’ “'“ remains identical in all the analyses presented in the papereover, since
the number of provinces rise from 95 to 103 from 1936 to 208dressions only use the information for the 95 original
provinces.
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efficient of —0.476 implies that constrained firms export ab@sts less,ceteris paribug® This is a
smaller effect than the estimate obtained in Minetti and @@11) on a different, and smaller sample
of Italian firms. It is also remarkable that the negative@ffe stronger than what we could conclude
from OLS or FE estimates. The latter turn upward biased (emebefficients in absolute value),
suggesting that the endogenous component of our FC clasifiqgoroduces an underestimation of
the true detrimental effect of being constrained on expgréctivitiest® Concerning the controls, all
the estimation methods tend to agree that age and collalispdéy a stronger correlation, while the
elasticities of exports to size and internal resourcesalewsecond order role of these variables. In
fact, selection-endogeneity corrected estimates in Colushow that both age and collateral have a
positive association with exporting activity, while théet two controls are not significant.

In unreported regressions (available upon request), wekdie robustness of our results to al-
ternative specifications. The main results, revealing #égative impact of financing problems on
export values remain consistently unchanged. The reduqaealténg capacity of constrained firms
still appear when we add a measure of TFP among the contsqdscidy accounting for the key
role played by productivity in theoretical models of hegneous firms and trad¥. Also, the main
results remain valid when we restrict the analysis to thosesfivhich always export over the sample
period, and and also when we use export volumes in place oifexglues as the dependent variable.
Finally, we explore the relationship between financing t@msts and firms’ domestic sales: in line
with the theoretical predictions, we establish that finagaonstraints reduce domestic sales much
less than they do for exports.

Our second exercise investigates the role of financing caings along the product and destination
margins. We replace the dependent variable in equation ith) either the fog of the) number of
destinations served4Countries) or the (og of the) number of exported products, aggregated at the
level of each firm. The primary equations are

#Countriesgy = YFCpp+ BZps 1+ FEp + €54 (6)

and
#Productsyy = yFCpy 1+ BZLr1 + FEf + €54 (7)

while selection is still modeled as the export participattecision detailed above, with firm fixed
effects and includingzxpCost as the exclusion restriction variable.

Table 2 reports the results, again for POLS, FE with firm fixiéelots, and selection-endogeneity
corrected estimates from Procedure 4.1. The main findifgisfinancing problems hamper the abil-
ity of firms to operate along both margins. The result doesrant much across different estimation
methods, although, similarly to the above regression oo®x@lues, the POLS and FE estimates
of the F'C' coefficient are upward biased with respect to the more relis¢lection-endogeneity cor-
rected estimates. Taking these estimates (in Coldnand 8), we find that financing constraints
associate with @7% reduction in the number of destination countries, and wi6%& reduction in
the number of exported producfsConcerning the control variables, selection-endogemeitsected

15This figure is obtained byzp(—0.476) — 1.

6Indeed, in the first stage of the 2SLS estimates from Stept8qitocedure, the fitted probabiliti€s 7' is positively
and significantly correlated with the FC dummy (coefficientl.149, S.E.0.068), confirming the upward bias in OLS
and FE estimates.

17As we do not have data on intermediate inputs and investneguiined by reliable estimation of production func-
tions (see Olley and Pakes, 1996; Levinsohn and Petrin,)206® is computed as the residual of a FE estimate of a 2
inputs production function, taking value added as a proxyfdput, and employees and gross tangible assets to proxy
labour and capital inputs. Due to this limitation, after ckiag that the main results are not affected, we do not irelud
this control in the following analyses.

18The estimated coefficient ofl’ ¢ in the first stage of the 2SLS are obviously identical to thevabmentioned
estimates of the export value regression. Significant aieffis on\ confirm that selection is an issue in the choice of
both the scope of export product variety and of the exteneofygaphical diversification.
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Table 2: Within-Firm Financial Constraints and the Exteadvlargins of Trade

#Countriesy;  #Countriesy;  #Countriesy;  #Countriesy; | #Productsy; #Productsy; #Productsy; #Productsy;
POLS FE Procedure 451 Procedure 4.1 POLS FE Procedure 41 Procedure 4.1
(1) (2 (3 4 (5) (6) ) (8)
FCyri 1 -0.085*** -0.048*** -0.034*** -0.314** -0.086*** -0.045%** -0.031*** -0.302**
(0.014) (0.012) (0.012) (0.121) (0.013) (0.014) (0.011) (0.120)
In Emply ;1 0.131%** 0.079%** 0.026*** 0.022** 0.078*** 0.065*** 0.024**=* 0.018**
(0.006) (0.009) (0.008) (0.010) (0.006) (0.009) (0.008) (0.009)
In Agey 0.025%** 0.022 0.267**=* 0.184**= -0.031%** -0.055 0.144%*= 0.020
(0.007) (0.033) (0.043) (0.046) (0.006) (0.037) (0.043) (0.047)
In ASSET Sy ;1 0.350*** 0.201*** 0.136%*** 0.126%** 0.339*** 0.196*** 0.179%** 0.155***
(0.006) (0.013) (0.013) (0.014) (0.005) (0.014) (0.013) (0.013)
InGOMy ;¢ 0.029*** 0.005*** 0.004** -0.008 0.019*** 0.006*** 0.005%*** -0.006
(0.002) (0.002) (0.002) (0.005) (0.002) (0.002) (0.002) (0.005)
j\f‘,t—l -0.066 -0.165*** 0.388*** 0.134%**
(0.043) (0.044) (0.044) (0.046)
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE No Yes Yes Yes No Yes Yes Yes
R-squared 0.364 0.929 0.303 0.302 0.342 0.876 0.249 0.253
N.Observations 123597 123597 123597 113225 123597 123597 123597 113225
N.Firms 53173 53173 53173 48766 53173 53173 53173 48766

Note: Table reports regressions using data on 2001-2003d&pendent variable is reported at the top of each colundry ; _, is a dummy for financially constrained firms. Columns 1 andciuite sectoral and province fixed
effects. All the regressions include a constant term. Riodtasdard errors clustered at firm level are reported inmplaesis below the coefficients: in columsigl and7-8 these are computed out of 1000 bootstrap runs. Asterisks
denote significance levels (**311%; **: p<5%; *: p<10%). Procedure 4-1controls only selection by performing Procedure 4.1 withinstrumentingF’C'y ;1.



estimates show that size, age and collateral tend to digpfasitive correlation with export activ-
ity, although the coefficient on age is not significant in tlestthation margin regression. We also
find that internal resources do not play a role along the margince we account for selection and
endogeneity.

Summing up, the results of this section are consistent \wébretical predictions and with previ-
ous empirical studies. First, the evidence confirms thasitaimed firms that enter foreign markets
export second best values thus lending support to the hgpistthat external funds are needed to
cover both fixed and variable export costs. Second, our fysitso support the existence of country-
specific and product-specific fixed costs of exporting, asédd=C firms export a narrower range of
products to a smaller number of countries as compared tonstr@ned exporters.

6 Financing constraints and product/country switching

The analysis above explores the relationship between fimgraonstraints and the overall prod-
uct/destination extensive margins. In this section we takiynamic perspective and investigate to
what extent firm-level financing constraints play a role ia pinocess of dropping or adding products
and destinations. These relations are rarely addresseeviops studies, and never investigated with
explicit controls for unobserved heterogeneity, selectind endogeneity.

Product-Country dropping

In examining dropping dynamics we exploit the firm-produad &irm-destination dimensions of the
data, over time. We define two indicator variables of drogpiRor product dropping, the indicator
DropPy,, takes value 1 if produgtis exported by firmf at timet — 1, but not exported in yedr and
0 otherwise. Symmetrically, for destination dropping wérethe indicatoDropCl.., that equals 1
if country c is served by firmf at timet — 1, but not served in year and O otherwise.

Then, we explore the impact of being constrained in one yrdhe subsequent year probability
of dropping products

Pr(DropPpy = 1) =vFCyy 1+ BZyi 1+ FEp + €ppt (8)
or dropping destinations
Pr(DropCry =1) =vFCpi1 + BZLpr—1 + FEp. + €5, 9

whereZ; is our usual set of firm-level controls, and we also includeroduct or firm-country
fixed effects, accounting for any time invariant firm-protioc firm-destination characteristic that
may influence the decision to drop a product or a destinahlaice that the analysis only considers
those firms that do not drop all their products or withdrawrfrall the destinations in two consecutive
years (surviving firms). This shall avoid confounding fastelated to the likely different motivations
behind the choice to completely exit from export markéts.

Columnsl-4 of Table 3 presents results of the product dropping equatiooolumn1 we report
marginal effects of Probit estimates, ignoring fixed efecthen, in columr2, we follow Bernard
et al. (2010b) and estimate a linear probability model witmfproduct fixed effects, so that identifi-
cation comes from variation within firm and product, acrasgetand destinations. Finally, in columns
3-4 we address selection and endogeneity. Estimates are raggobtained following Procedure 4.2

Results must be therefore interpreted as informative oppng conditional on survival in export markets between
two consecutive years.
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Table 3: Product-Country dropping and firm’s financial coeists

Surviving firms  Surviving firms  Surviving firms  Surviving fisn| Surviving firms  Surviving firms  Surviving firms  Surviving firgn
DropPypt DropPryp¢ DropPryp¢ DropPypt DropClet DropClyey DropClet DropClet
Probit FE Procedure 42  Procedure 4.2 Probit FE Procedure 42 Procedure 4.2
(1) (2 ©) 4 (5) (6) ) (8)
FCri 0.035%** 0.028** 0.036*** 0.415%** 0.042%** 0.036*** 0.040%** 0.420%**
(0.005) (0.013) (0.0004) (0.036) (0.004) (0.008) (0.007) (0.036)
In Emply ¢y -0.003 -0.024%** -0.045%** -0.037** -0.014%** -0.037*** -0.057*** -0.051**
(0.002) (0.007) (0.003) (0.003) (0.001) (0.006) (0.006) (0.002)
In Agey y -0.002 0.168*** 0.213%*= 0.241%** 0.004*** 0.158*** 0.064*** 0.081***
(0.001) (0.020) (0.008) (0.009) (0.001) (0.123) (0.012) (0.006)
In ASSET Sy -0.013** -0.097*** -0.112%** -0.105** -0.013*** -0.079*** -0.108*** -0.093***
(0.002) (0.013) (0.004) (0.004) (0.001) (0.009) (0.009) (0.003)
InGOMy -0.005** -0.001 -0.001* 0.009*** -0.010%*** -0.002** -0.003*** 0.007***
(0.001) (0.004) (0.000) (0.001) (0.000) (0.001) (0.001) (0.001)
€2 0.001** -0.002%** -0.024%** -0.024%**
(0.000) (0.000) (0.001) (0.000)
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Product-Firm FE Yes Yes Yes
Country-Firm FE Yes Yes Yes
R-squared 0.004 0.528 0.539 0.018 0.558 0.561
N.Observations 1257193 1257193 1256899 680620 1414292 1414051 1414051 1414051

Note: Table reports regression using data on 2001-2003 r&gression sample is firms that export at least one prodwsgroe at least one destination in both 1 and¢ (Surviving firms). The dependent variable is a dummy
indicating a firm-product drop or firm-country drop between 1 andt. All the regressions include a constant term. Robust stdnelaors clustered at firm level are reported in parenthaslisw the coefficients: in columns
3-4 and7-8 these are computed out of 200 bootstrap runs. Asteriskstelsignificance levels (***:p:1%; **: p<5%; *: p<10%). Procedure 4*2controls only selection by performing Procedure 4.2 withastrumenting
FCfthl.



presented in Section 4, with the Tobit selection equatigalued in step 2 appropriately modified to
include firm-product fixed effect¥.

The findings across the different estimation methods agreadicating that FC firms are more
likely to discard products. FE estimates reveal a downwaaslin POLS estimates. This is consistent
with standard omitted variable bias, given the expectedtnagcorrelation between product drop and
unmeasured firm-product factors (firm ability in a specifiedarct market, for instance), and the likely
negative correlation between these factors and being fimnconstrained. The magnitude of the
effect of FCs is however severely underestimated if we d@aotrol for selection and endogeneity.
Taking the more robust estimates in Columrnwe find that financing constraints increasedof5
percentage points the probability of firm-product drop. €ivan average drop rate 4#.7% among
unconstrained firms, this means that the probability of pobdiropping is abou97% higher for
constrained firms. Also, and quite intuitively, size andlatelral reduce the probability to drop a
product: firms that are bigger and with more collateral arearlikely to maintain their current
product portfolio,ceteris paribus Age has instead a positive sign, which suggests that oldes fi
tend to discard more products, possibly due to higher frequef products at later stages of their life
cycle among older firms. Also, availability of internal resoes has a positive, although very limited
role.

Columns-8 of Table 3 then show the corresponding findings from the dastin dropping equa-
tion (9). 22 In this case the main equation includes firm-country fixedaf. In line with results on
product dropping, we find that constrained firms have a santily higher probability to leave a des-
tination market. The main finding does not change if we esgrad@robit, a linear probability model,
or a selection-endogeneity corrected model. Taking ctedeestimates in colum®, financing con-
straints increase the probability of country droppingtPyercentage points. Against an average drop
rate of21.8% among unconstrained firms, this implies that the probabilitcountry drop is almost
twice as big as that for constrained firdfsEstimates on control variables almost perfectly reproduce
the results from the product dropping equation: size anthtewhl reduce country-dropping, while
age and GOM have a positive effect. As for the product drappimalysis, we perform a robustness
check where we also control for the number of countries seloyea firm att — 1. The coefficient on
the FC dummy remains positive and significant.

Product-Country adding

We next turn to explore if limited access to external finamd&uences firms’ decisions of adding
products or countries to their export portfolios. Diffetlgrirom the dropping regressions, recording
the adding decisions at firm-product or firm-country levelideasible. Indeed, that would require to
create, for each firm, an observation for each product-cguwambination present in the dataset at
timet — 1 (even for transactions not actually performed by the firmyl then to see which of these
products or destinations are added at tim€his cannot be managed given the high number of firms,
products and destinations in the data. We therefore aggréiga information at the firm level and,
following Bernard et al. (2010b), we examine the probapilitat a current exporter adds at least a
new product or a new destination to its export portfolio kesgwtwo consecutive years. We define an
indicator of product addingddd s ;, that takes value 1 if at least one product which was not éggor
by firm f at timet — 1 is exported at time, and O otherwise. Likewise, we construct an indicator of
country addingAddC';,, which equals 1 if at least one new destination is served by fiat timet,

as compared to the set of countries served at timd, and 0 otherwise.

2ODetails on how the dataset has been prepared to estimatteer@are in Appendix C.

2Estimated coefficient ofiV/ 7' in the first stage of the 2SLS 5910 with a standard error df.023.
22See Appendix C for details on how the dataset has been poefmarine estimation.

23Estimated coefficient oAV ¢ in the first stage of the 2SLS-I1V 710 with a standard error df.021.
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Table 4: Adding new Products-Country and firm’s financialstcaints

Surviving firms  Surviving firms  Surviving firmg Surviving firms  Surviving firms  Surviving firms
AddPy AddPy ¢ AddPy AddCy ¢ AddCly 4 AddCy ¢
Probit FE 2SLS-IV Probit FE 2SLS-IV
@) 2 3 Gl 5) (6)
FCyi_1 -0.018*** -0.022** -0.024%** -0.021%** -0.015** -0.018**
(0.005) (0.007) (0.006)) (0.006) (0.007) (0.006)
In Emply ¢y 0.015%** -0.003 -0.002 0.017*** -0.006* -0.005*
(0.002) (0.004) (0.003) (0.002) (0.003) (0.002)
In Agey , -0.024** -0.019*+* -0.020*** -0.013*** -0.023*** -0.022%**
0.002) (0.003) (0.002) (0.002) (0.003) (0.002)
In ASSET Sy 0.033*** 0.028*** 0.029*** 0.061*** 0.024*** 0.024***
(0.002) (0.004) (0.003) (0.002) (0.005) (0.003)
InGOMy 0.004*** 0.002 0.002** 0.004*** -0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Year FE Yes Yes Yes Yes Yes Yes
Product-Mix*Year FE No Yes Yes
Country-Mix*Year FE No Yes Yes
R-squared 0.035 0.091 0.010 0.062 0.182
N.Observations 110425 110425 98374 110425 110425 88021
N.Firms 45722 45722 41860 45722 45722 41789

Note: Table reports regression using data on 2001-2003régression sample is firms that export at least one prodigetroe at least one destination
in both¢ — 1 andt (surviving firms). The dependent variable is a dummy indlicpa firm adding at least a new product or a new destinatiomtcpu
betweent — 1 andt. All the regressions include a constant term. Robust stdnetaors clustered at product-mix or country-mix level eggorted in
parenthesis below the coefficients. Asterisks denotefsignice levels (***:p<1%; **: p<5%; *: p<10%).

The equations of interest are
Pr(AddPs; = 1) = vFCri1+ BZsi1+ FEyp iz X t+ €54 (10)
for product adding, and
Pr(AddC; =1) = yFCjy 1+ BZjs 1+ FEe iz X t + €54 (11)

for country adding, wheré'C' is the usual indicator of constrained firms dagthe usual set of firm
characteristics. We also include product-mix or countiy-fixed effects (FE_,.;, and FE_,,;.),
interacted with year fixed effects, controlling for commdracacteristics of those firms that export
the same bundle of products or serve the same geographéeainaihe initial year — 1.24

Since selection does not represent an issue, as indeedjauelnmarkets is equivalent to the
entry decision itself, the two equations are estimated \&argle Probit, ignoring fixed effects, and
via a linear probability model with appropriate fixed effectin this second case, we also employ
a standard 2SLS-1V estimator to correct for endogeneityhefRC dummy, with usual instrument
given by the fitted probabilitieg)/““. Symmetrically to the dropping analysis, the regressioas a
performed on the sub-sample of firms who export at least ooéugt or are active in at least one
country int — 1 (surviving firms). This helps to get rid of confounding facdehind a firm’s choice
to start exporting for the first time.

Columns1-3 of Table 4 show the results for product adding. The threeiBpations provide
a consistent picture: constrained firms are significang lékely to add new products than uncon-
strained firms. Endogeneity-corrected estimates showtlegirobability of observing a constrained
firm that adds at least one produc®i8% lower than for an unconstrained firra.4 percentage points
less compared to an average add rat&46f among unconstrained firm%) Concerning the controls,
we find a negative and strongly significant coefficient on aBaired with the finding that age in-
creases the probability to drop products, this resultsgeactonfirm that older firms are relatively

2“More precisely, product-mixes are defined as the main sectib the HS classification. Country-mixes are based
on aggregation of countries into geographical areas fatiguhe geo-economic classification provided by the Europea
Commission (see http://www.coeweb.istat.it/englisfdd#.htm). The US, Canada, Japan, Brazil, India, Chinaraafbr
European countries are each treated as independent ghmgajestinations, given their obvious importance.
2SEstimated coefficient ofV/ 7'C in the first stage of the 2SLS-IV is409 with a standard error df.047.
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more involved in exporting more mature products, and thss li&ely to switch to new product mar-
kets. Availability of collateral has the expected posisign, with magnitude comparable to the effect
of age. Internal resources also have a positive, althougihmeaker association. The coefficient on
size is not statistically significant.

The results for country adding are then presented in coluxthsThe findings fit well with the
picture emerged from product adding regressions. We &t#eose a negative and significant coeffi-
cient on the FC dummy: problems to access external finanoéisantly reduce the ability to widen
geographical diversification. According to the endogsnedrrected estimates, constrained firms
have a2.3% lower probability to add at least one destinatiarg (percentage points lower compared
to an average add rate ©§% among unconstrained firm%).The other controls display coefficients
quite close to those observed for product adding. The meeable coefficients are found for age and
for the availability of collateral, which respectively dease and increase the likelihood to serve new
countries. Size and internal resources have a second @l@eance, with coefficients only barely
significant or not significant at all. In unreported regressi(available upon request), we have con-
firmed that the results are robust to an explicit control ftrex the number of products exported or
the number of countries served in the initial year.

Altogether, the findings of this section emphasize finanoagistraints as a relevant factor, pre-
viously unexplored, in explaining the process of withimdiselection of products and destinations.
More specifically, and read in view of recent attempts to nhedeh processes (cf. Bernard et al.,
2010b), the results support that constrained firms beneffit frositive shocks less than unconstrained
firms, and thus have a reduced probability to add marketdewlney are at the same time also more
sensitive to adverse shocks, and thus drop more frequently.

7 Financing constraints and export prices

We now turn to explore the association of financing constsamwith export prices exploting our
dataset at the transaction level. Labeling wWith,,. the (log of the) unit value of export by firrfiin
productp to countryc, we estimate the model

vapc,t - fyFCf,tfl + ﬁzf,tfl + FEpc + €fpet (12)

where FG is the usual dummy for constrained firn%; the usual set of firm-level controls, and we
also include product-country fixed effectsf,.. This greatly helps identification, as it indeed implies
that we ask whether financing constraints influence pricextran across firms performing the same
product-country transactions.

In Table 5 we report simple FE estimates, and control forcsiele and endogeneity bias via the
Procedure 4.2 described in Sectiof 4.

FE estimates reveal that, conditional on other factorssttamed firms charge higher prices (an
increase 00.4%) than unconstrained firms. The elasticity of size is posiind significant, while
availability of collateral associates with lower pricesgedand operational profits do not play any
statistically significant role. The results are confirmedwkwe control for selection and endogeneity
bias. However, the estimates in colummeveal a downward bias in the FE results: the corrected
coefficient on the FC dummy implies that constrained firmsesgort prices abouif4% higher as
compared to unconstrained firms.

Combined with the findings on reduced export activities gg@erfrom the firm-level analysis of
export margins, the observed pricing behavior of consdciirms is open to different interpretations.

26Estimated coefficient oAV ' in the first stage of the 2SLS-1V is321 with a standard error df.042.
2"Moreover due to the too heavy computational power requiethb amount of data, the estimates are obtained
through the Procedure C.2 described in Appendix C.
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Table 5: Financial constraints and price setting at tratimatevel

InUViper InUViper InUVyper InUVImpper
FE Procedure 42 Procedure 4.2 FE
1) 2 3 4)
FCri—1 0.094*** 0.102 *** 0.740 ** 0.022
(0.033) (0.040) (0.269) (0.020)
In Emply—1 0.060*** 0.062 *** 0.064 *** 0.039***
(0.009) (0.013) (0.015) (0.006)
In Agey s -0.005 -0.005 0.019 0.010
(0.009) (0.014) (0.019) (0.006)
In ASSETS¢+—4 -0.048*** -0.055 *** -0.079 *** 0.009
(0.009) (0.013) (0.016) (0.006)
InGOMy+—q -0.004 -0.004 0.018 -0.006**
(0.003) (0.004) (0.011) (0.003)
€2 fpet -0.010 **=* -0.010 ***
(0.003) (0.003)
avgInUVy 0.182***
(0.006)
Year FE Yes Yes Yes Yes
Country-Product FE Yes Yes Yes Yes
R-squared 0.684 0.740
N.Observations 4374164 806363
N.Firms 53103 29891
N.Product-country groups 271193 56222

Note: Table reports regression using data on 2001-2003.d&hendent variable is reported at the top of each columnth&llregressions include
a constant term. Robust standard errors clustered at fireh & reported in parenthesis below the coefficients. astignin columng-3 are com-
puted with the Procedure C.2 with 100 replications (cfr. Apgix C for details). Asterisks denote significance lev&td:§ <1%; **: p<5%,; *:
p<10%).Procedure 4:2controls only selection by performing Procedure 4.2 withinatrumentingF'C'y .

Lower export values with higher prices are consistent withuee efficiency sorting interpretation,
where FC firms set higher prices because they operate at Effi@ency (i.e. at higher marginal
cost). Also, the findings may be in line with a strategic pricexplanations, with constrained firms
that raise prices in the attempt to offset the negative impacevenues due to reduced export activity,
at least partially exploiting demand rigidities. The résalre instead difficult to reconcile with models
of quality sorting in export, which would predict that carhed firms reduce both quantities and
prices as compared to unconstrained firms. Since expoegpdanly represent an indirect signal of
quality, however, we also complement the analysis to chigiokris that set higher export prices also
purchase more costly inputs. While the price of inputs isusatally available in standard industrial
data, we can exploit the transaction level prices of imparistermediate goods, and use the latter to
proxy for the overall input prices. We run the following regsion

InUVImpspe = vFCpi1 + 0AvgIn UV + BZyy1 + FEpe + €fper (13)

where we consider the unit value of import in prodpdrom origin countryc, UV I'mp, only for
those transactions in products that fall into the intermtiinput category identified by CEPII-BACI
classification systerff. Since one cannot know which particular imported input isduseproduce a
specific exported product, the correlation with export@sics explored by the average unit value of
exports across products and destinatiotisg In UV'. This is similar to Manova and Zhang (2012),
who however do not investigate the role of financing constsaand other firm-level characteristics,

28BACI is the World trade database developed by the CEPII agla level of product disaggregation. Original data are
provided by the United Nations Statistical Division (COMABE database). The classification of products by transfor-
mation level follows the Broad Economic Categories of the ((dulier and Zignago, 2010).
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and only include product fixed effect$. We instead include product-country fixed effects, which
control for characteristics of each imported good that ararmon within each origin country. Iden-
tification comes therefore from variation across firms thatpase the same inputs from the same
country.

The results (see column 4 in Table 5) show that quality may aleole in the data, as indeed we
find a positive association between export and input priesvever, controlling for the correlation
with export prices and other firm characteristics, the pocenported inputs does not have any sig-
nificant association with financing constraints. This cbamates that pricing decisions of constrained
firms do not reflect quality issues.

8 Conclusions

The present paper provides a comprehensive analysis obtbdhat financial constraints play in
shaping firms’ export performance. We use detailed firm-pcodountry data on the international
activities of a sample of firms covering the vast majority tafian exports. Exploiting information
on access to credit measured via credit ratings providechbygdependent institution, we extend the
existing literature in a number of directions.

First, we find that financially constrained firms export less/alue, conditional on entry, and
that they serve fewer countries and ship a narrower rangeooliupts. Contraction in the intensive
margin suggests that access to external credit is relemdhtifinancing of both fixed and variables
costs of exporting. At the same time, reduced activity ofstaned firms along product/country
extensive margins hints at the existence of relevant cgtaptecific and product-specific fixed costs,
which indeed limit the scope of geographical and producemiNication. These findings confirm
previous evidence. However, by fully controlling for selen and possible endogeneity of financial
constraints, we show that the effects of FCs are large, amggmerally larger than what estimated
when corrections are not taken into account.

Second, by taking a dynamic perspective, we are able toddhkl largely unexplored question
whether financing constraints play a role in the dynamic stdjents in product/destination scope
of multi-product/multi-destination firms over time. We fitidat financing constraints increase the
probability to drop products or destinations, and decréas@robability to add new products or new
destinations. More generally, therefore, financing camnsts tend to hamper an effective reallocation
of resources from (product or destination) markets that tuge become less profitable to markets
that becomes more profitable. As above, specific treatmeselettion into export and possible
endogeneity of the financing constraint proxy reveal thes¢heffects are sizable.

Finally, this is the first paper documenting the interplaywaen firm-level credit conditions and
export prices. We show that, once again controlling forcela and endogeneity, constrained firms
set higher prices as compared to unconstrained firms whidbrpetransactions in the same product
to the same destination market. The finding is consisterit mibdels of efficiency sorting, where
constrained firms are predicted to sell at higher prices duew efficiency, and also in line with
the idea that prices are indeed a strategic variable thati@ned firms adjust in the hope to keep
operations and to sustain revenues. Our evidence seeraadrst contrast with theories of quality
sorting into export. Since quality is costly, one would extpat constrained firms reduce prices as
compared to unconstrained firms, but we observe just thesijepo

2%Following Manova and Zhang (2012) average unit value of exipa@omputed as the average of the unit values of all
the export (product-destination) transactions of a firmdgs), de-meaned by their product specific averages (iresac
firms and destinations) and weighted by the share of eachkactinn in the overall export revenues of a firm.
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A Appendix
COE

In compliance with the common framework defined by the Euaopédnion (EU), there are different require-
ments in order for a transaction to be recorded, dependinglather the importing country is an EU or
NON-EU country, and on the value of the transaction. As fanwside EU transactions are concerned, there
is a good deal of homogeneity among member states as welleadime. Since the adoption of the Euro,
Italy set the threshold at 620 euro (or 1000 Kg), so that athgactions bigger than 620 euro (or 1000 Kg)
are recorded.For all of these recorded extra-EU transes;tibe COE data report complete information, that
is, also information about the product quantity and valuen$actions within the EU are collected according
to a different systems (Intrastat), where the thresholdrowial value of transactions qualifying for complete
record are less homogeneous across EU member states, eith cbnsequences on the type of information
reported in the data. In 2003 (the last year covered in thiysieg there are two cut-offs. If a firm has more
than 200,000 euro of exports (based on previous year refluet) she must fill the Intrastat document monthly.
This implies that complete information about product imasailable. Instead, if previous year export value
falls in between 40,000 and 200,000 euro, the quarterlyastet file has to be filled, implying that only the
amount of export is recorded, while information on the peids not. Firms with previous year exports below
40,000 euro are not required to report any information oetfiows. Thus, firms which do not appear in COE
are either of this type (i.e. marginal exporters) or do nqtoekat all.

Representativeness

Table 6 shows that the representativeness of the datasgtashigh: although the dataset includes abznt

of all manufacturing in terms of number of firms, the data caout60% of exporting firms, and abo@ %

of the total value of export® This picture is explained by the well known abundance of miand small
firms in Italian manufacturing, together with the obsematihat the legal status of limited firm tend to be more
spread across medium-bigger firms. Yet, despite relatieslyin terms of number of active firms, one expects
that medium-big firms account for the great bulk of overapp@x activities in the country. This would be in
line with well established results across different coestrin agreement with this, Table 7 shows that the firms
in our sample are slightly bigger and more productive, omaye than the population of manufacturing firms.
At the same time, however, we do not observe big differendemwwe focus on exporting firms: the average
size, productivity, export values, number of exported patsl and number of destinations served do not differ
significantly between our sample and the population.

30We report2003 data, but figures are comparable in the other years.
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Table 6: Coverage of the dataset, Manufacturing: Numberrisfinumber of exporters and export
value (2003)

OVERALL EXPORTERS EXPORT VALUE

ASIA-COE  Our dataset Coverage ASIA-COE  Ourdataset Coeerag ASIA-COE Ourdataset Coverage
Sector (Number) (Number) % (Number) (Number) % (billion) illidn) %
15 71345 8882 12.45 4926 2875 58.36 121 9.4 77.77
17 27762 6408 23.08 5680 3447 60.69 125 10.8 86.70
18 41615 6134 14.74 5035 2655 52.73 9.7 8.1 83.56
19 21985 4495 20.45 5688 2644 46.48 10.8 8.8 81.62
20 46584 3550 7.62 2458 978 39.79 15 1.3 83.88
21 4566 1951 42.73 1328 884 66.57 4.0 3.8 95.28
22 27344 7801 28.53 2164 1239 57.26 1.7 1.6 91.25
23 443 333 75.17 84 73 86.90 3.8 3.7 99.25
24 6127 3529 57.60 2595 1988 76.61 22.6 16.3 71.80
25 13084 5575 42.61 4421 2970 67.18 10.4 8.9 85.72
26 27230 6218 22.84 4522 2176 48.12 7.2 6.2 86.18
27 3814 1893 49.63 1335 1016 76.10 9.9 8.7 88.21
28 99519 19551 19.65 10280 5774 56.17 12.6 11.2 89.26
29 42391 14710 34.70 12128 8193 67.55 433 38.0 87.61
30 1976 822 41.60 262 185 70.61 15 1.3 91.19
31 18316 5315 29.02 3214 2131 66.30 8.1 6.6 82.12
32 8671 1665 19.20 911 609 66.85 5.2 3.7 71.02
33 22399 3073 13.72 1920 1357 70.68 4.6 3.9 85.18
34 1962 1122 57.19 918 687 74.84 17.8 15.3 85.86
35 4684 1541 32.90 819 498 60.81 6.7 4.9 73.84
36 50018 7873 15.74 8663 4195 48.42 12.1 10.4 85.96
Total 541835 112441 20.75 79351 46574 58.69 218.1 183.0 383.9

Table 7: Descriptive Statistics: ASIA-COE vs Our datas€d@

ASIA-COE Our Dataset
Mean Sd Observations  Mean Sd Observations
Manufacturing firms

In Empl. 1.12 1.14 541836 2.13 1.38 112441
InTS/Empl. 3.78 1.12 518839 4.65 1.09 110160
Manufacturing Exporters
In Empl. 2.43 1.35 79352 2.85 1.32 46574
InTS/Empl. 11.74  0.94 77068 11.99 0.82 46073
In Exzport 4.71 2.74 79352 5.52 2.67 46574
#Countries 8.77 12.92 79352 11.66 14.74 46574
#Products 8.04 14.7 79352 10.36 17.15 46574
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B Appendix

We present here descriptive evidence on the different éixgadimensions considered in this work, comparing
NFC and FC firms. Results refer to 2003, but they remain stal@e the sample period.

Figure 1 reports empirical densities of export values, nemuh exported products and number of destina-
tion countries per firm (all in logs), together with empiticensities of physical quantities and unit values per
transaction. Visual differences between NFC and FC aresttally confirmed by a Fligner-Policello test of
stochastic dominancg.

Table 8 provides number of observations together with meahraedian values of the relevant export
dimension, for the entire sample and the two FC classesdatinguishing by age of the firms.

C Appendix

In order to estimate equation (8) according to Proceduret &Znecessary to identify the basket of products

potentially but not actually exported by each firms. Thisitided a required step to impute 'zeros’ in the dataset
and estimate the Tobit in Procedure 3.2. Since it is not regsle to assume that each firm can in principle

export any of the product present in the dataset we condtrainchoices on the base of the HS classification.

In order to do that we adopt the following procedure:

Procedure C.1

1. we define product categorié¥d’; based on the HS4 classification;

2. we choose one category and we select all the fifipg, that export at least one HS6 product inside
PCy;

3. we define a product ligP L pc;, containing all the different products exported by the firmgpc;;
4. we assign to each firm iApc, the value of export of each product IfL p¢;, if it exists and) if not;
5. we repeat 2-4 for each category C; and we merge all the data.

After this procedure we obtain a dataset with 10,172,73@mbsions with about3% of nonzero figures. Then
we apply Procedure 3.2 to estimate equation (8).

In estimating equation (9) we do not have a similar probldris, indeed, rather reasonable to assume that
a firm can in principle export in any of the available courdritn this case, however, a computational problem
emerges generated by the high number of possible destisatit’e decide to overcome the issue by ranking
all the destination countries in terms of value of export &meh simply cutting out the bottorsi0% of the
distribution. This seeming drastic cut in the data remowenfthe dataset less tharb% of the total value of
the italian export.

Finally also in estimating equation (13) we face a compaoteti problem due to the size of our dataset.
Indeed, working at the transaction level one hasmore thaiill®ms of observations even before inflating it
with the zeros. This enourmous amount of data makes unfedk#applicationsic et simplicitey of Procedure
4.2. To overcome this problem we implement the following

Procedure C.2

1. draw a10% panel random subsample from the original dataset;
2. inflate the subsample according to Procedure C.1 above;
3. apply Procedure 4.2 to the inflated subsample to estiniat®n (13).

Then using bootstrapping techniques we derive the poiithatt of the parameters of insterest with the
proper measure of error.

31The test is presented in Fligner and Policello (1981) andoesimterpreted as a test of stochastic dominance in the
case of asymmetric samples. The Test statistics and ps/ateebtained using the open source softwardilsavailable
at http://www.cafed.sssup.it/software/gbutils/gkzititml.
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financially constrained vs. unconstrained firms — y2@3. Solid lines represent kernel density
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Table 8:EXPORT PERFORMANCE and FINANCIAL CONSTRAINTS BY AGE CLASSE 2003

Whole Sample

Non Financially Constrained

Financially Constrained

Firm’s Obs Exp. value: Products:Countries: log Q:  log UV: Obs. Exp. value: Products:Countries: log Q:  log UV: Obs. Exp. value: ProductsCountries: log Q: log UV:
age : mean mean  mean mean mean (%) mean mean  mean mean mean (%) mean mean  mean mean mean
(years) (median) (median) (median) (median) (median) (median) (median) (median) (median) (median) (median) (median)(median) (median) (median)
0-4 5,325 1,218.79 7.02 6.90 5.74 2.94 4,302 1,321.30 731 19 7. 5.78 2.92 1,023 787.71 5.79 5.68 5.53 3.10
(104.22)  (3.00)  (3.00) (5.70)  (2.90) (80.8) (118.05)  (3.00 (3.00) (5.73)  (2.86) (19.2) (64.00) (3.00)  (2.00) (5.44) 3.16)
5-10 8,529 2,074.65 8.15 8.73 5.80 2.93 7,672 2,192.11 8.37 .02 9 5.82 2.92 857 1,023.07 6.24 6.16 5.45 3.01
(192.00) (4.00) (4.00) (5.76) (2.86) (90.0) (215.95) (4.00 (4.00) (5.78) (2.86) (10.0) (69.01) (3.00) (2.00) (5.42) 2.91)
11-20 13,100 3,398,35 10.73 11.95 5.88 291 12,340 3,507.78.0.95 12.26 5.90 2.90 760 1,621.87 7.17 6.86 5.30 3.39
(412,19) (5.00) (6.00) (5.83) (2.84) (94.2) (445.22) (5.00 (6.00) (5.86) (2.83) (5.8) (97.73) (3.00) (3.00) (5.19) 18
21-30 9,029 4,624.59 12.62 15.05 5.99 2.82 8,705 4,690.40 .7812 15.28 6.00 2.82 324 2,856.26 8.40 8.87 5.47 3.19
(774.57) (7.00)  (9.00) (5.97) (2.77) (96.4) (815,52) (3.00 (9.00) (5.98) (2.76) (3.6) (163,62) (4.00) (4.00) (5.35) 3.14)
30-00* 5,838 9,762.80 15.31 18.08 6.21 2.75 5,661 9,887.17 15.50 .3318 6.20 2.75 177 5,785.01 9.47 10.12 6.51 2.70
(1,247.18)  (8.00)  (12.00) (6.10)  (2.73) (97.00)  (1,315.28 (8.00)  (12.00) (6.10)  (2.73) (3.0 (209.43)  (3.00) (4.00) (6.37) (2.61)
Total* 41,821 4,004.06 10.78 12.18 5.97 2.85 38,680 4,203.69 11.112.62 5.98 2.84 3,141 1,548.74 6.72 6.68 5.54 3.13
(403.73) (5.00) (6.00) (5.91) (2.80) (92.5) (458.88) (5.00 (6.00) (5.93) (2.79) (7.5) (82.46) (3.00) (3.00) (5.44) 08

Export values in thousands of euro, quantities in (log) Kd &tV in (log) euro/Kg.

*Statistics in these lines are computed removing one veggltirm in the FC class. Including this observation, mean eslaf export, number of products, number of countries, @ogntity and (log) unit value are 10,735, 15.35,
18.10, 5.97 and 2.86 for the whole sample and 37,719.60710@B61, 5.59 and 3.12 for the FC firms older than 30 years ljoke '30-cc’). If we pool together different age class (cfr. line 'Tdjdbr the whole sample we get
4,140.19, 10.79, 12.18, 5.97 and 2.86 while for FC firms 35%.80, 6.70, 5.59 and 3.12.



