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Abstract We study the relationship between credit
constraints and exports using a large and heteroge-
neous sample of small- and medium-sized firms
from 65 emerging and developing countries be-
tween 2003 and 2014. We measure credit con-
straints by means of each firm’s self-assessment of
whether it is credit-rationed, and we follow an
instrumental variable approach that uses firm-level
instruments to address the potential endogeneity of
credit constraints with respect to export perfor-
mance. We find robust evidence of a negative,
statistically and economically significant effect of
financial constraints on both the probability that a
firm exports (the extensive margin) and the share of
exports over total sales (the intensive margin). The
impact on both margins of exports is stronger for
small and young firms, and for those operating in
countries where the financial system, the quality of
institutions, and the overall level of economic free-
dom are less developed.

Keywords Export behavior . Export margins . Small
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1 Introduction

Increasing exports is probably one of the oldest growth
strategies suggested by the business and economic liter-
ature, but entering foreign markets can be difficult,
especially in the case of small and medium enterprises
(SMEs): firms must pay significant fixed and sunk costs
to sell their products abroad, such as those related to
customs and regulatory compliance or those required for
establishing a foreign distribution network, as well as
sizeable variable costs, due to the longer amount of time
required to finalize cross-border sales. Since these costs
must be paid upfront, the working capital requirements
of exporting firms are higher than those of firms selling
only in the domestic market. As a result, exporting firms
typically have a higher demand for external financing.

The literature on small business lending has provided
ample evidence that young and small firms suffer much
more than large and old firms from credit constraints,
because they are more opaque and riskier, and often lack
adequate internal and external collateral (Levenson and
Willard 2000; Berger and Udell 2006; Beck and
Demirguc-Kunt 2006; Shinkle and Kriauciunas 2010;
LiPuma et al. 2013). This impacts on many dimensions
of firms’ activities. Becchetti and Trovato (2002), for
example, show that credit-rationed firms have a lower
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rate of growth and Motta (2018) finds that SMEs that
applied for bank loans but were rejected have lower
levels of labor productivity.1 Of course, this is even
more the case if the investment to be financed is in the
intangible capital that is required to access foreign mar-
kets. This issue is even more important for developing
and emerging economies that often lack effective poli-
cies addressed to support international business activi-
ties of SMEs.

The relevance of financial issues to foster export-led
growth policies has not gone unnoticed in the literature.
Starting with the seminal paper of Kletzer and Bardhan
(1987) and Beck (2002), and following with the more
recent contributions of Manova (2012) and Chaney
(2016), a number of authors, both in the business and
economic literatures, have studied the link between
finance and export. Still, additional analyses can be
useful to strengthen the previous findings and draw a
neater overall picture.

In this paper, we expand the available evidence
along three dimensions. First, we analyze a larger
sample than previous cross-country studies, includ-
ing over 19,000 SMEs operating in 65 emerging
and developing countries between 2003 and 2014,
collected by the World Bank Enterprise Survey
(WBES). Second, we use a measure of credit con-
straints based on each firm’s self-assessment. Fol-
lowing a large strand of literature (see, for example,
Levenson and Willard 2000, and Mol-Gómez-
Vázquez et al. 2018), we define a firm to be credit
constrained if it is denied a loan application or it is
discouraged to apply because: the procedures are
too complex, the required interest rate is not favor-
able, the collateral requirements are too high, the
size of the loan or its maturity is insufficient, or
simply the firm expects that the application would
not be approved. Third, we address the issue that
the relationship between credit rationing and firms’
export performance may suffer from at least two
major endogeneity problems. First, unobserved
firm-level characteristics might influence both their
ability to access external finance and their partici-
pation in foreign markets. For example, firms
whose managers are members of an established
international network might be better able to access
both external finance and the export markets. Sec-
ond, as argued by Minetti et al. (2017), the

relationship may be due to reverse causation, since
a firm’s access to foreign markets might be seen as
a positive signal that makes it easier to obtain
external funding, reducing the problems of credit
constraints. As we will describe better below, we
address the endogeneity issues using two sets of
firm-level instruments. Fourth, exploiting the high
firm-level and country-level heterogeneity of our
data, we document that the impact of credit con-
straints on firm’s export performance is far from
homogeneous and it is itself shaped by characteris-
tics of the firms, such as size and age, and of the
countries where they operate, such as their degree
of financial development, the quality of their insti-
tutions and the overall level of economic freedom.

Our empirical results provide additional robust evi-
dence that financially constrained firms have a lower
probability of exporting (i.e., the extensive margin of
exports), and, when they do so, their share of exports
over total sales (i.e., the intensive margin of exports) is
smaller. After controlling for individual attributes affect-
ing the margins of exports, and for potential
endogeneity, we estimate that the probability of pene-
trating foreign markets decreases by about 3% for credit
rationed firms, and the share of sales exported decreases
by about 17%.

These findings have important policy implications
for emerging and developing countries, suggesting that
removing credit constraints and improving financial,
institutional, and economic conditions are crucial steps
to foster export performance. It also provides important
evidence at the firm level, suggesting that addressing
financial problems impacts not only investments but
also exports.

The rest of the paper is organized as follows.
Sections 2 summarizes the existing international
business and economic literature related to our anal-
ysis and presents the three main hypotheses that we
put under empirical scrutiny. Section 3 discusses in
detail how we approach two key methodological
issues: the identification of credit constrained firms
and endogeneity. Section 4 presents the data used in
the empirical analysis and their descriptive statistics.
Sections 5 and 6 discuss, respectively, the empirical
methodology and the results obtained on the exten-
sive and the intensive margin of trade. Section 7
presents the results of two robustness checks obtain-
ed by splitting the sample according to firm and
country characteristics. Section 8 concludes.1 Kersten et al. (2017) provide an updated survey of this literature.
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2 Previous literature and empirical hypotheses

Our paper relates to two broad strands of literature: the
economic literature on international trade and the
business literature on firm internationalization.2

From an economic theory perspective, a number of
studies augment the standard model of international
trade with heterogeneous firms of Melitz (2003) incor-
porating the idea that financial constraints represent an
additional source of heterogeneity, that can help to ac-
count for differences in export behavior. A common
prediction of these models is that the productivity level
that is required to financially constrained firms to access
foreign markets is higher than that for unconstrained
firms because the former must also cover the higher
costs of external finance. Building on this assumption,
Manova (2012) studies how the degree of financial
development of a country affects differently the export
activity of firms operating in sectors with different de-
pendence on external finance. Chaney (2016) concen-
trates instead on internal financing and argues that only
those firms that have a sufficient level of liquidity are
able to export. Feenstra et al. (2014) focus on the oppo-
site relationship, studying the impact that the decision to
export can have on the incentive compatibility con-
straint of a firm that borrows from a bank under imper-
fect information.

Building on these seminal theoretical contributions, a
growing body of empirical literature has burgeoned in
the economic field, analyzing the impact of financial
conditions on exports, often distinguishing between the
extensive margin and the intensive margin. At the same
time, a parallel strand of business literature studies sim-
ilar topics.

Papers in these two strands of literature can be clas-
sified according to different characteristics. An interest-
ing one, from the perspective of our paper, relates to the
type of data used in the empirical analysis. A first group
of papers provides single-country, firm-level evidence.
Starting from the seminal contribution by Greenaway
et al. (2007), who study a large sample of UK
manufacturing firms, many authors have replicated and
extended their analysis, including: Egger and Kesina
(2014), Feenstra et al. (2014), and Manova et al.
(2015) for China; Bellone et al. (2010) and Stiebale

(2011) for France; Buch et al. (2010) and Wagner
(2014) for Germany; and Minetti and Zhu (2011),
Bartoli et al. (2014) and Secchi et al. (2016) for Italy.
Bartoli et al. (2014), in particular, do not focus only on
credit availability but also highlight the role of addition-
al advisory services that bank can provide to firms
planning to access foreign markets. Interestingly, they
find that such provision is more effective if the main
bank of the firm is itself international. Overall, despite
the fact that countries analyzed differ significantly in the
level of economic development, and that these studies
use different measures of financial constraints and dif-
ferent econometric methods, they share the conclusion
that financial frictions deter export market participation
and, in some cases, reduce the share of exported sales
and expand the time to entry foreign markets.

A second group of papers focuses on cross-country,
industry-level data (Beck 2002; Becker et al. 2012;
Manova 2008 and Manova 2012), finding results that
are consistent with the firm-level evidence. In her sem-
inal paper, Manova (2012) follows the methodology of
Rajan and Zingales (1998) and shows that sectors that
are more dependent on external finance have a better
export performance in countries where the financial
sector is more developed.

A third group includes few papers that use cross-
country, firm-level data, mostly obtained from the
WBES. In a seminal paper on developing economies,
Berman and Héricourt (2010) study a sample of 5000
firms from nine countries, showing that productivity
becomes increasingly important for exporting decisions
(the extensive margin of trade) as financial constraints
decrease. However, in their sample, neither the quantity
exported (or the share of exports over total sales) nor the
probability of remaining an exporter is affected by fi-
nancial constraints, meaning that the role of financial
constraints on margins of trade is concentrated at the
time of entry. Exploring a larger sample of firms from 18
developing countries, Fauceglia (2015) provides evi-
dence that firm’s liquidity has a positive impact on the
extensive margin of export, that is more pronounced for
firms operating in less financially developed economies.
However, both papers use a smaller sample of countries
and firms than our analysis. Moreover, they measure
credit constraints using the firm’s availability of internal
funds, whereas our focus is on the availability of exter-
nal funding by banks. Studying a cross-section of firms
from transition countries, Gashi et al. (2014) show that,
in addition to human and technology-related factors, the

2 Table 1 in the online supplementary material summarizes the findings
and the methodologies of the contributions that are more closely related
to our analysis.
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focus of their analysis, also financial factors explain the
export behavior of SMEs.

The overall message of these analyses is that better
financial conditions improve firms’ export performance
(see also Wagner 2014, for a very effective tabular
survey). This leads us to the first hypothesis studied in
our paper:

Hypothesis 1: self-assessed credit-rationed firms
are less likely to export (the extensive margin of
international trade) and, when they do so, they
export a smaller amount of goods (the intensive
margin of international trade).

In the literature on internationalization, there is a
large consensus that larger and older firms are more
likely to export. Indeed, larger firms are more likely to
find it profitable to pay the fixed and sunk costs required
to access foreign markets, and older firms are more
likely to have paid them at least once in the past. At
the same time, it is well known that small and young
firms are more likely to be credit constrained. Although
in our empirical model we include size and age among
the determinants of a firm’s export performance, it is
also possible that these characteristics interact with the
effect of credit constraints, for example moderating their
negative impact on exports, as shown by Minetti and
Zhu (2011). This leads us to the second hypothesis
studied in our paper:

Hypothesis 2: the negative impact of credit ration-
ing on the extensive and intensive margins of inter-
national trade is smaller in the case of larger and
older firms.

Finally, also related to our research is a large strand of
literature that has shown how country-specific institu-
tional characteristics influence entrepreneurship
(Dimitratos et al. 2004; Aidis et al. 2012), SMEs’
growth (Bowen and De Clercq 2008; Hashi and
Krasniqi 2011; Krasniqi and Mustafa 2016; Krasniqi
and Desai 2017), and exports (Anderson and
Marcouiller 2002). While in our empirical model the
influence of the institutional framework of the nation
where firms are based on their export performance is
controlled for by the inclusion of country dummies, it
may also be the case that they also have a moderating
effect on the impact of credit rationing. Other authors
have found evidence of such moderating effect of

institutional characteristics on the impact of firm-level
features on their export performance (Shinkle and
Kriauciunas 2010; LiPuma et al. 2013; Krasniqi and
Desai 2017). This leads us to the third hypothesis stud-
ied in our paper:

Hypothesis 3: the negative impact of credit ration-
ing on the extensive and intensive margins of inter-
national trade can be smaller in countries that have
better institutions and more developed financial
markets.

3 Methodological issues

Appraising the impact of credit constraints on exports
raises two methodological issues. First, how to identify
financially constrained firms. Earlier contributions ex-
ploit the heterogeneous impact of financial shocks on
firms with different degrees of dependence on external
finance (Rajan and Zingales 1998). Manova (2008), for
example, shows that episodes of equity market liberal-
ization increase exports disproportionately more in sec-
tors that require a higher share of outside finance or have
fewer collateralizable assets. Other studies adopt instead
firm-specific measures of financial constraints, obtained
from balance-sheet ratios. Consistent with the large
literature on financial constraints (Fazzari et al. 1988;
Kaplan and Zingales 1997), the most used measures are
liquidity and leverage ratios (Greenaway et al. 2007;
Bellone et al. 2010; Egger and Kesina 2014; Fauceglia
2015), or synthetic indexes that collapse information
from different firm-level characteristics, such as size,
profitability and solvency (Musso and Schiavo 2008;
Bellone et al. 2010; Silva 2011). Secchi et al. (2016) use
the credit rating indices produced by banks and credit
institutions. In our analysis we follow the approach of
Minetti and Zhu (2011) and Wang (2016) and use the
response to a business survey to identify firms that are
credit rationed.

The second important issue, emphasized by many
scholars, is that firms’ financial constraints and export
behavior are jointly determined. Indeed, the theoretical
and empirical analysis of Feenstra et al. (2014) focuses
in particular on how exports can increase profitability
and therefore reduce credit constraints, and also the
models by Manova (2012) and Chaney (2016) show
that the causal relationship between internationalization
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and the availability of external finance can go in both
directions. To address this potential endogeneity prob-
lem, a number of authors have adopted an instrumental
variable approach, relying on country- and sector-level
measures of financial regulation or financial develop-
ment as exogenous instruments for firms’ credit con-
straints. Minetti and Zhu (2011) and Secchi et al. (2016),
for example, use the data of Guiso et al. (2004) on the
characteristics of local credit markets in Italy in 1936 as
instruments for the probability that a firm declares to be
credit constrained. Few papers use instead instruments
at the firm level. Berman and Héricourt (2010) use
lagged values of financial debt and cash flows, their
measures of financial constraints, as instruments for
contemporaneous values. Jinjarak and Wignaraja
(2016) use the reply to a survey question in which each
firm is asked whether it needs a loan or whether it has
access to overdraft facilities as alternative instruments
for the actual amount of bank loans and overdraft facil-
ities. Reassuringly, all analyses using an instrumental
variable approach tend to confirm that (exogenous)
credit constraints have a negative impact on exports. In
what follows, we propose a new set of firm-level instru-
ments, described in Section 4 below.

4 Data and descriptive statistics

To test the hypothesis that credit constraints hinder
exports, we exploit establishment-level data for about
19,000 firms from 65 emerging and developing coun-
tries over the period 2003–2014, collected within the
WBES.3 Our initial sample includes 19,394 observa-
tions on 19,222 firms, meaning that the database in-
cludes only a very small panel component, of about
172 firms. Our analysis relies therefore on the pooled
2003–2014 data, because it is extremely hard to detect
robust relationships with a panel of just 172 firms from
different sectors and countries, as also argued by
Gorodnichenko and Schnitzer (2013) in their study on
financial constraints and R&D activities. Distributions
of firms between countries and years are reported in
Tables 2 and 3 of the online supplementary material.

The WBES survey includes information on the
values of total sales and of total exports, allowing there-
fore to construct the twomost commonmeasures of firm
export performance: the extensive and the intensive
margins. Moreover, firms are required to answer a num-
ber of questions on their financial needs and on their
relationships with banks and other credit institutions,
that allow to construct a set of measures of self-
assessed credit constraints. Finally, the survey includes
additional firm-level characteristics that can be used as
control variables and instruments to deal with the prob-
lem generated by the potential endogeneity of credit
rationing with respect to firm’s export status.

We define the extensive margin of exports as a dum-
my variable that takes the value of one if a firm exports
(directly or indirectly, i.e., reaching foreign markets
through an intermediary that subsequently exports its
products) and zero otherwise. The intensive margin of
exports is instead measured as the share of the total
value of a firm’s exports over its total sales. About
33% of firms in our sample are active exporters, with
an average export share over total sales of about 13%
(Table 1).

Our key explanatory variable is a dummy that takes
the value of one if the firm is financially constrained,
and zero otherwise. To build this dummy we exploit the
answers to three questions of the WEBS survey: (1) “At
this time, does this establishment have a line of credit or
a loan from a financial institution?”; (2) “Did this estab-
lishment apply for any loans or line of credit?”; and (3)
“What was the main reason why this establishment did
not apply for any line of credit or loan in fiscal year?”.
Questions 1 and 2 allow only two possible answers: yes
or no. Question 3 allows instead seven different an-
swers: (a) “no need for a loan, establishment has suffi-
cient capital”; (b) “application procedure for loans or
lines of credit are complex”; (c) “interest rates are not
favorable”; (d) “collateral requirements too high”; (e)
“size of loan or maturity insufficient”; (f) “did not think
it would be approved”; (g) “other.” The answers to these
questions allow to construct measures of the degree of
financial constraints faced by each firm. Following the
literature started by Jappelli (1990), we define a firm as
credit constrained if it has no credit lines or loans from a
financial institution and it either (i) applied for a loan,
but did not obtain it, or (ii) did not apply for a loan
because of one of the answers (b to g) to question 3
above. Credit rationed firms represent about 24% of our
sample (Table 1).

3 Data are accessible at http://www.enterprisesurveys.org; for
simplicity, since most firm in the sample have a single establishment,
we use the term firms throughout the paper, though the analysis is
based on establishment data.
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A key feature of our data is that they allow us to
consider discouraged borrowers. Indeed, firms discour-
aged from applying for a bank loan have found to be a
sizeable share of those that can be considered as finan-
cially constrained. Levenson and Willard (2000), for
example, show that the share of SMEs that were dis-
couraged from applying for a loan is as large as the sum
of the share of those that were denied and those that had
to move to a different bank after their first application
was rejected. Interestingly, Mol-Gómez-Vázquez et al.
(2018) show that in countries where banks have a stron-
ger market power the share of discouraged borrowers is
larger, and Rostamkalei et al. (Rostamkalaei et al. 2018)
show that it is those SMEs that have a satisfactory
relationship with their banks that are more likely to
self-restrain from loan applications, suggesting that their
choice is not based on irrational fears but is due to
correct expectations. In light of this evidence, failing
to consider self-assessed credit rationed SMEs would
introduce a severe bias in our results.

As argued in the introduction, a major issue in study-
ing the relationship between credit constraints and ex-
ports is the potential endogeneity of a firm’s financial
conditions with respect to its degree of internationaliza-
tion. Following the previous literature, we tackle this
problem adopting an instrumental variable approach,
hinging on two firm-level characteristics. The first is a
measure of the amount of hard information available on
the firm. One of the questions in theWEBS survey asks:
“In fiscal year [insert last complete fiscal year], did this
establishment have its annual financial statements
checked and certified by an external auditor?”. We
therefore define “balance sheet certification” as a dum-
my variable that takes the value of one if the firm’s
financial statement is checked and certified by an exter-
nal auditor, and zero otherwise. The second instrument
is a measure of shocks to the cash flow and the avail-
ability of a level of internal sources of funds of a firm,
capable of affecting the probability that it is financially
constrained. Firms in the WBES survey are asked:
“What percentage, as a proportion of the value of total
annual purchases of material inputs or services were
paid for after delivery?”. The answer is a continuous
variable ranging from 0 to 100. Since this variable has a
very skewed distribution, we choose to create three
dummies for each tercile of the distribution of the share,
and we use the two dummies for firms in the second and
third tercile as instruments for our measures of credit
rationing. We argue that firms that are allowed to delay

their payments are less likely to be credit constrained. In
our sample, about 51% of firms have a financial state-
ment that is certified and checked by an external auditor,
and about 47% of firms obtain payment after delivery on
purchases (Table 1). We believe that these instruments
are reliable and exogenous measures of financial
constraints.

In addition to instrumenting our measures of finan-
cial constraints, we control for a number of firm charac-
teristics that are likely to impact on their export perfor-
mance, following the recent literature (see, e.g., Gashi
et al. 2014).

First, consistent with the ample evidence showing
that large companies are more internationalized, we
control for firm size, measured by the number of per-
manent full-time employees and managers. Second, fol-
lowing the literature initiated by the seminal paper by
Melitz (2003), arguing that only the most productive
firms are able to surmount the fixed costs of accessing
foreign markets, we control for labor productivity, mea-
sured by the ratio of the dollar value of total annual sales
on the number of employees. Table 1 shows that this
ratio has a large variability, with a coefficient of varia-
tion of about 1.4. As an additional measure of produc-
tivity, we also control for the share of skilled workers on
permanent full-time employees, measuring the impact
of human capital, that has an average value of 49% and a
coefficient of variation of 0.57.

Next, we control for the age of the firm, measured by
the number of years since the foundation of the firm. In
this way, we account for the fact that it is more likely that
older firms had found it profitable sometime in the past
to pay the sunk costs of entering foreign markets and
therefore they still export, even if the actual conditions
would have made unprofitable to enter at the moment of
our data collection. Also in the case of age, our data
show a significant degree of heterogeneity, ranging from
1 to 210, with an average of 22 and a coefficient of
variation of 0.8.

Since firms close to full capacity utilization might be
unable to increase production so as to service also
foreign markets, we also control for potential slackness,
measured by the share of temporary employees on total
employees and by a self-reported measure of output
capacity, given by the ratio of actual production over
maximum output possible if using all facilities available.
The average values are 11% for the share of temporary
employees and 73% for capacity utilization, with coef-
ficients of variation of 2 and 0.29, respectively.

Credit constraints and exports of SMEs in emerging and developing countries



Finally, we control for a self-assessed measure of
orientation towards the internal market, that is a dummy
variable taking the value of one if the main market in
which the firm sells its leading product is national, and
zero if it is international. In our sample, for 43% of firms
this dummy takes the value of one.

An additional variable adopted in our Heckman spec-
ification (see Section 4) is the firm’s perception about
political stability of the local context in which it
operates. This variable reports the answer to the follow-
ing question: “As I list some factors that can affect the
current operations of a business, please look at this card
and tell me if you think that each factor is No Obstacle, a
Minor Obstacle, aModerate Obstacle, aMajor Obstacle,
or a Very Severe Obstacle to the current operations of
this establishment.” This indicator ranges between 0 (no
obstacle) and 4 (very severe obstacle) and shows an
average over the whole sample of about 2, with a coef-
ficient of variation of 0.76.

In addition to firm specific characteristics, we also
collected information on the features of the countries
where they are incorporated. Following Shinkle and
Kriauciunas (2010), LiPuma et al. (2013) and
Krasniqi and Desai (2017), our hypothesis is that
credit rationing might affect proportionally more the
exporting activities of those firms that operate in
countries with lower financial development, lower
economic freedom, and less efficient institutions.
Specifically, we measure financial development as
the ratio of the total assets of deposit money banks
to GDP (Beck et al. 2000),4 that in our sample has an
average of 39%, with values ranging from 3% in the
Democratic Republic of Congo to 122% in China.
While this is a rather crude index, it has been shown
to be a good proxy of the overall degree of financial
development, especially among developing and
emerging countries, and it is available for a larger
sample than other more refined indices. We also
adopt the indicator of economic freedom produced
by the Heritage Foundation as an equally weighted
and averaged score on 12 components of economic
freedom that can be grouped into four broad catego-
ries: rule of law (property rights, government integ-
rity, judicial effectiveness), government size (govern-
ment spending, tax burden, fiscal health), regulatory
efficiency (business freedom, labor freedom,

monetary freedom), open markets (trade freedom,
investment freedom, financial freedom).5 Our exer-
cise is motivated by the fact that countries with a
higher level of economic freedom provide alternative
ways of addressing the negative impact that credit
constraints can exert on export activities. Table 1
shows that in our sample the Heritage index of eco-
nomic freedom has an average value of 60, on a 1–
100 scale, with values ranging from 38.1 in Venezu-
ela to 77.7 in Chile. In addition to the aggregate index
of economic freedom, we also study the potential
impact of two more specific sets of institutional char-
acteristics. First, trade freedom, that we measure
using an index also produced by the Heritage foun-
dation, based on trade and non-trade barriers, and
ranging between 51.1 in Bangladesh to 87.3 in Slo-
vakia. Second, governance quality, that we measure
using the world governance indicators of Kaufmann
et al. (2007), that are standardized so as to range from
− 2.5 to + 2.5 and focus specifically on rule of law,
regulatory quality, and corruption.6 The first indica-
tor captures perceptions of the extent to which agents
have confidence in and abide by the rules of society,
and in particular the quality of contract enforcement,
property rights, the police, and the courts, as well as
the likelihood of crime and violence. Clearly, this has
a crucial impact on the ability of a firm to postpone
the payment of the costs that are required to access
foreign markets. Regulatory quality captures the abil-
ity of the government to formulate and implement
sound policies and regulations, that permit and pro-
mote private sector development, allowing swifter
contracting and better enforcement. Control of cor-
ruption refers to the extent to which public power is
exercised for private gain, including both petty and
grand forms of corruption, as well as capture of the
state by elites and private interests. Again, high levels
of corruption are likely to make it more difficult to
enforce contracts, and therefore to find agreements
that might help to overcome the impact of credit
rationing. The minimum values for both rule of law
and control of corruption are for Afghanistan (− 1.7
and − 1.5, respectively), whereas the lowest regula-
tory quality is in Uzbekistan (− 1.5). The maximum
values for all governance indicators are for Chile

4 Data are accessible at: https://www.worldbank.org/en/publication/
gfdr/data/global-financial-development-database.

5 Data are accessible at: https://www.heritage.org/index/explore.
6 Data are accessible at: http://info.worldbank.org/governance/
wgi/#home.
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(1.3, 1.5, and 1.5, respectively). While all these char-
acteristics are very likely to have also a direct impact
on the probability that a firm is credit-constrained
and have an effect on their export activities, this is
controlled for by the country dummies. Our focus is
therefore on how they can moderate the impact of
credit rationing on exports.

Panels 2 and 3 of Table 1 show that firms that self-
assess themselves as credit constrained are significantly
different from those that are not constrained along many
dimensions. First, consistent with our research hypoth-
esis, only 22% of credit constrained firms are exporters,
as opposed to 37% of those that are not constrained.
Moreover, among those that export, credit constrained
firms export on average 9% of their total sales, while
unconstrained firms export 14%. In both cases, the
difference is statistically significant at the 99% level.
These differences in the export performance are none-
theless likely to be explained, at least in part, by other
differences in firm-level characteristics. In fact, credit
constrained firms also have a smaller number of em-
ployees (53 vs. 132) and are younger (20 vs. 23 years
old), two characteristics that are typically related with a
lower degree of internationalization. However, although
constrained firms are smaller and younger, there is also
evidence that they are in general less efficient. More-
over, they are less likely to be focused mainly on na-
tional markets (38% vs. 44%) and they have a lower
capacity utilization (71% vs. 74%). They also have a
lower probability that their financial statement is certi-
fied by an external auditor (40% vs. 54%), and they are
less likely to pay large share of input purchases after
delivery, as it is shown by the fact that the dummy for
firms in the third tercile of the distribution is 22%, as
opposed to 36% for unconstrained firms. In addition,
credit constrained firms are more likely to be located in
low financially developed countries, in countries with
low economic and trade freedom and in countries with
poor governance.

Table 2 presents the bilateral correlations. As expect-
ed, the coefficient of correlation between the two mea-
sures of export performance, the extensive and intensive
margins, is positive, high (0.68) and statistically signif-
icant at the 5% level. The dummy variable for firms that
are credit constrained shows a negative and statistically
significant correlation with the extensive and intensive
margins of exports, respectively − 0.14 and − 0.09,
confirming our expectations that financially constrained
firms export less.

Both export margins are also positively and significant-
ly correlated with firm size (0.20 and 0.17, respectively)
and age (0.16 and 0.03, respectively). Labor productivity
has a low (0.004 and − 0.001) and statistically insignifi-
cant correlation with export performance. Concerning the
instrumental variables, our measure of credit rationing is
negatively and significantly correlated with the dummy
indicating that the firm has a financial statement certified
by an external auditor (− 0.12) and with the dummy for
firms that have a share of input purchases paid for after
delivery in the largest tercile (− 0.13).

As it was already clear from Table 1, credit rationing
is also negatively correlated with firm size and age. But
since these characteristics have also been shown to have
a direct impact on export performance, it is of
paramount importance that we extend our analysis to a
partial correlation framework, using appropriate
econometric models. We will turn to this analysis in
the coming sections.

5 The empirical methodology

The empirical methodology adopted in this paper fol-
lows Berman and Héricourt (2010) and Minetti and Zhu
(2011). We first examine the effect of credit constraints
on the extensive margin of exports, that is, the probabil-
ity of exporting. Under the assumption that εikct is a
normally distributed random error with zero mean and
unit variance, the probability that firm i of sector k, in
country c, exports its products at time t, can be written as:

Pr Exportikct ¼ 1ð Þ ¼ Prðαþ βCRikct þ γZikct þ νk þ λc

þηt þ εikct > 0Þ¼ Φ βCRikct þ γZikct þ νk þ λc þ ηtð Þ
ð1Þ

In this specification, analyzing the extensive margin
of exports, the dependent variable Exportikct equals one
if the firm exports at time t, and zero otherwise. As
argued above, our key explanatory variable, CRikct, is a
binary variable that equals one if firm i is credit rationed
and zero otherwise. We also control for a set of firm
characteristics that may affect exports. The vector Zikct
includes size, productivity, age, share of temporary and
skilled workers, competition in national market and
productive capacity. We also include three sets of fixed
effects, to limit the problem of possible omitted vari-
ables: (1) νk, that captures time-invariant sector specific
characteristics, such as differences in demand or supply
elasticities related to product-specific characteristics; (2)
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λc, that captures time-invariant country-level character-
istics that may impact on exports, such as regulations or
other institutional features, or geographic and cultural
characteristics; (3) ηt, that captures any time-specific
shock affecting simultaneously all countries. As predict-
ed by the literature discussed above, we expect β1 < 0.

We estimate Eq. (1) using three different econo-
metric techniques. First, similar to Berman et al.
(2012), we use a standard linear probability model
(LPM), even if the dependent variable is binary. This
methodology is attractive because it consistently es-
timates the parameters in the linear projection of the
dependent variable on the explanatory variables
(Wooldridge 2010, p. 563). In a LPM, the probability
of observing a zero or a one is treated as depending
on one or more independent variables, whose coeffi-
cients are estimated using least squares. A drawback
of this model is that the estimated coefficients can
imply probabilities that lie outside the [0,1] interval.
For this reason, in our second specification, we use a
probit model.

In our third specification, we instrument the mea-
sure of credit rationing with the dummy for firms that
have a certified balance sheet and the two dummies
for firms that have a larger share of late input pay-
ments. However, since in this case, the problems with
the LPM would occur twice because the estimated
coefficients of both regressions for the probability of
exporting and of being credit rationed might imply
predictions that lie outside the [0,1] interval, we
follow the methodology of Minetti and Zhu (2011).
Assuming that μikct is a normally distributed random
error with zero mean and unit variance, the probabil-
ity that a firm is credit rationed can be estimated
using the following binary choice model:

Pr CRikct ¼ 1ð Þ ¼ Pr δI ikct þ λZikct þ ψk þ τ c þ ς t þ μikct > 0ð Þ
¼ Φ δI ikct þ λZikct þ ψk þ τ c þ ς tð Þ

ð2Þ
where Iikct is a set of instrumental variables that
capture exogenous restrictions on the availability
of credit to firm i of sector k, in country c, at time
t, and Zikct is the same vector of exogenous vari-
ables of Eq. (1). Following Minetti and Zhu
(2011) and Minetti et al. (2017), Eqs. (1) and (2)
can then be estimated using a recursive bivariate
probit model, in which the potential endogeneity
of credit rationing with respect to the export status
is controlled for allowing for the error terms, εikct

and μikct, to be correlated. The recursive structure
of the model is guaranteed by the fact that the set
of instruments Iikct are excluded from Eq. (1).

The impact of credit rationing on the intensive
margin of exports is estimated using a companion
specification, in which the dependent variable yikct
is the share of direct and indirect exports over
total sales:

yikct ¼ α1 þ β1CRikct þ γ1Zikct þ νk þ λc þ ηt þ εikct ð3Þ

All other variables are defined as above. Equa-
tion (3) is estimated using four econometric tech-
niques. First, a standard linear model. Second, a
tobit model, that accounts for the fact that the
dependent variable is a doubly censored random
variable, with values limited between zero and
one. Third, an instrumental variables approach, to
tackle the problem that credit rationing is poten-
tially endogenous with respect to the share of
exports over total sales. Since our dependent var-
iable is, in this case, continuous, we estimate a
standard linear two-stages least-squares (2SLS)
model, in which the probability that a firm is
credit rationed is instrumented with the predicted
probabilities obtained from the first stage estimates
of Eq. (2).

Last, in a fourth specification, we estimate a Heck-
man correctionmodel to separately account for the cases
in which a firm does not export at all. In this way, we
transform the selection bias problem into an omitted
variable problem, which can be solved by including an
additional variable: the inverse Mills ratio obtained from
the probit estimates of the probability of being an ex-
porter. In the Heckman model, the extensive margin
measures the probability of exporting. Accordingly,
we estimate the impact of the independent variables
included in Eq. (1) and of the instruments for credit
rationing on a binary variable that is equal to 1 if a
firm exports in a given year and 0 otherwise. In the
second step (intensive margin), we estimate Eq. (3)
on a reduced sample of observations, excluding all
cases in which a firm does not export and including
among the independent variables the inverse Mills
ratio from the first stage. In the Heckman model,
identification of the first stage is obtained by the
exclusion of the measure of political stability in the
country from the second-stage specification.
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6 Baseline results

6.1 The extensive margin of exports

Results of the baseline specification for the extensive
margin of exports, obtained estimating Eq. (1), are

presented in Table 3. The sample includes 19,394
firm-year observations.

The results obtained estimating an LPM, reported in
Column 1, confirm the hypothesis that financial condi-
tions impact on firms’ export behavior: our main vari-
able of interest, the dummy that equals one for firms that

Table 3 Extensive margin of exports and credit rationing

(1) (2) (3)
Model LPM Probit Biprobit

Credit rationing − 0.025*** − 0.026*** − 0.025***
(0.01) (0.01) (0.01)

Number of employees 0.139*** 0.125*** 0.016***

(0.01) (0.00) (0.00)

Labor productivity 0.028*** 0.028*** 0.002**

(0.00) (0.00) (0.00)

Age − 0.002 − 0.002 − 0.005**
(0.01) (0.01) (0.00)

Share of temporary workers 0.097** 0.104*** 0.025**

(0.04) (0.04) (0.01)

Share of skilled workers − 0.012 − 0.018 0.014***

(0.01) (0.01) (0.00)

Competition in national market − 0.045** − 0.032* − 0.006
(0.02) (0.02) (0.00)

Capacity utilization 0.009 0.005 − 0.029***
(0.02) (0.02) (0.00)

Instruments

Balance-sheet certification − 0.015***
(0.00)

Payment after delivery (second tercile) 0.000

(0.00)

Payment after delivery (third tercile) −0.011***
(0.00)

corr[εikct, μikct] 0.180**

(0.070)

R2 0.28 0.25

Kleibergen-Paap first stage F-statistic (p value) 36.41 (0.00)

Overidentifying restrictions statistic (p value) 3.20 (0.20)

Observations 19,394 19,394 19,394

Note: The table reports the marginal effects obtained estimating Eq. (1). In Column 3 the measure of credit rationing is instrumented using a
dummy variable indicating whether the balance sheet is certified by an external auditor and two dummies for the second and third tercile of
the distribution of the share of delayed payments. Unreported fixed effects for sector, country and year are included in all regressions. Robust
standard errors are clustered by sectors and reported in parentheses. corr[εikct, μikct] is the correlation coefficient (rho) between the
unobserved determinants of the export participation decision (εikct) and those of rationing (μikct). Kleibergen-Paap first stage F-statistic (p
value) is the value of the F statistic (and p value) for the hypothesis that instruments have jointly zero coefficients in the first stage regression
in the companion LPM specification. Overidentifying restrictions statistic (p value) is the value of the Hansen statistic (and p value) for the
overidentifying restriction test that excluded instruments are correctly excluded from the estimated equation in the companion LPM
specification. ***, **, * denote significance at 0.01, 0.05, and 0.10 levels
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are credit constrained, has a negative coefficient of −
0.025, that is statistically significant at the 1% level.
Since the coefficient of a linear model provides a direct
measure of the impact of the dependent variable on the
probability that the firm is an exporter, a credit
constrained firm is 2.5% less likely to be an exporter
than a non-credit-constrained firm. Compared with the
unconditional probability that a firm in our sample is an
exporter, that is 33.2%, credit constraints have therefore
an impact of about 7.5%. This is a sizeable economic
impact, considering that it is conditional on all other
firm characteristics included as controls in our
specification.

The results reported in Column 1 also confirm the
main findings of the literature on the determinants of
firm exports: firms that export are larger, as shown by
the coefficient of + 0.139 of the number of full-time
employees, which is statistically significant at the 1%
level, and they have a higher labor productivity, as
shown by the coefficient of + 0.028, also significant at
the 1% level.

We also find evidence that exporters have a larger
share of temporary workers (0.097, statistically signifi-
cant at the 5% level), suggesting that for the firms
operating in emerging and developing countries includ-
ed in our sample, lower labor costs are a crucial com-
ponent of competitiveness. They are also less oriented to
the domestic market, as shown by the coefficient of −
0.045, statistically significant at the 5% level, of the
dummy for firms that declare that the main market in
which the firm sells its most important product is na-
tional. The effect of the age of the firm, of its capacity
utilization, and of the share of skilled workers in its labor
force is instead statistically insignificant.

Column 2 reports the results obtained estimating
Eq. (1) with a probit model. Since in this case the
estimated coefficients do not provide a direct measure
of the impact of the dependent variable on the prob-
ability that the firm is an exporter, we report the
marginal effects of each explanatory variable. Probit
models are more efficient than LPM models, since
they account for the fact that predicted probabilities
cannot be outside the [0,1] interval, but they are also
less robust to misspecification. Reassuringly, the re-
sults of Column 2 are broadly identical to those of
Column 1. In particular, the marginal effect of the
dummy for credit-constrained firms is − 0.026, almost
the same value obtained with the LPMmodel, and it is
statistically significant at the 1% level. In addition, all

other marginal effects are extremely similar to the
coefficients estimated with the LPM and have com-
parable statistical significance.7

Next, we have estimated a bivariate probit model,
that accounts for the potential reverse causation of credit
constraints with respect to the export status and also for
the fact that both the export decision and credit rationing
are binary variables. We have assumed that the proba-
bility that a firm is credit rationed is a function of all the
explanatory variables included in Eq. (1), and of three
additional variables that impact on credit rationing but
not on the probability of exporting: a dummy for firms
that have their balance-sheet certified by an external
auditor and two dummies for the firms that are in the
second and third tercile of the distribution of the share of
delayed payments.

The upper part of Column 3 reports the marginal
effects of the estimation of Eq. (1), where the dependent
variable is export decision. The dummy that equals one
for firms that are credit constrained has a negative
marginal effect of − 0.025 on the probability that a firm
is an exporter, statistically significant at the 1% level.
The estimates based on the bivariate probit specifica-
tion, therefore, confirm that credit rationing reduces the
probability that a firm is an exporter.

The bottom part of Column 3 reports the marginal
effects of the instruments used in Eq. (2) on the proba-
bility that a firm is credit constrained, that can be
interpreted as a first stage regression within the two
stages approach necessary to control for potential
endogeneity of credit constraints with respect to the
export status. A crucial aspect of our specification is
the statistical significance of the three variables that are
excluded from Eq. (1) and therefore allow for the iden-
tification of Eq. (2). The marginal effect of the dummy
for firms that have their balance-sheet certified by an
external auditor is − 0.015, and it is statistically signif-
icant at the 1% level. Similarly, the marginal effect of the
dummy for the firms that are in the third tercile of the
distribution of the share of delayed payments is − 0.011,
and it is statistically significant at the 1% level. On the
contrary, the marginal effect of the dummy for the firms
in the second tercile of the distribution of the share of
delayed payments is very small and statistically

7 The R2 is 0.28 for the LPM and 0.25 for the probit, very similar in the
two specifications. They are also relatively high values for a cross-
section specification, even if we consider that we include sector,
country and year fixed effects.
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insignificant.8 Reassuringly, the Kleibergen-Paap F-sta-
tistic for the hypothesis that instruments have jointly
zero coefficients in the first stage regression in the
companion LPM specification of the first stage regres-
sion is 36.41, with a p value of 0.00. Moreover, in the
companion LPM specification, the Hansen test of
overidentifying restrictions is 3.20, with a p value of
0.20, revealing that we cannot reject the joint null hy-
pothesis that the instruments are uncorrelated with the
error term. Finally, the correlation coefficient, corr(εikct,
μikct), is 0.180 with a standard error of 0.070 (p = 0.011),
implying that the unobserved determinants of the export
participation decision (εi) and those of rationing (μi) are
significantly and positively correlated, and therefore we
can reject the null hypothesis that credit rationing is
exogenous.

In synthesis, the results of the estimates of the effect
of credit constraints on the extensive margin of exports
provide robust and convincing evidence that it is statis-
tically and economically significant. We now turn to the
impact on the intensive margin of exports.

6.2 The intensive margin of exports and credit rationing

The results of the baseline specification for the intensive
margin of exports obtained estimating Eq. (3), are pre-
sented in Table 4.

Column 1 reports the results obtained estimating a
standard OLS. Also, in this case, the hypothesis that
financial conditions impact on firms’ export quantity is
confirmed: our main variable of interest, the dummy that
equals one for firms that are credit constrained, has a
negative coefficient of − 0.009, that is statistically signifi-
cant at the 10% level. A credit constrained firm, therefore,
exports 1% less than a non-credit-constrained firm. Com-
paredwith the unconditional mean of the export share, that
is 13%, credit constraints have therefore an impact of
about 8%, that also, in this case, is not negligible.

The results reported in Column 1 broadly confirm
also the findings on the impact of the other determinants
on the intensive margin of exports: firms that export
more are larger, as shown by the coefficient of + 0.071
of the number of full-time employees, which is statisti-
cally significant at the 1% level, have a higher labor
productivity, as shown by the coefficient of + 0.010, also

significant at the 1% level, have a larger share of tem-
porary workers (+ 0.046, statistically significant at the
10% level), and that they are less oriented to domestic
market, as shown by the coefficient of − 0.130, statisti-
cally significant at the 1% level, of the dummy for firms
that declare that the main market in which the firm sells
its most important product is national. In addition, we
find a statistically significant effect also of the share of
skilled workers (+ 0.024), and of the age of the firm, as
shown by the coefficient of − 0.028, which is statistical-
ly significant at the 1% level. This last result suggests
that controlling for age, younger firms tend to be more
international than older firms, possibly because the latter
have a more consolidated position in the national
market.

Column 2 reports the results obtained estimating Eq.
(3) with a tobit model, that accounts for the fact that our
dependent variable, the share of exports over total sales, is
bounded by construction within the [0,1] interval. Since
also, in this case, the estimated coefficients do not provide
a direct measure of the impact of the dependent variable
on the probability that the firm is an exporter, Column 2
reports the marginal effects of each explanatory variable.
As in the case of probit models as opposed to LPM, tobit
models are more efficient than OLS, but they are also less
robust to misspecification. Reassuringly, as in the case of
the extensive margin, results of Column 2 are broadly
identical to those of Column 1. In particular, the marginal
effect of the dummy for credit-constrained firms is −
0.013, slightly larger than what obtained with the OLS,
and it is statistically significant at the 5% level. The
impact of the age of the firm and of the dummy for firms
that focus mostly on the national market estimated using
the tobit specification is about half that obtained with
OLS, and that of the share of skilled workers vanishes,
both statistically and economically.9

Columns 3 and 4 present the results of the estimation
of an IV-linear model in which the dummy for firms that
are credit-rationed is instrumented using the same vari-
ables as for the extensive margin. The reason why we
estimate an IV-linear model instead of an IV-tobit model
is that our instrumented variable is discrete, and there-
fore the IV-tobit specification cannot be applied. Fol-
lowing the standard procedure suggested by Angrist and
Pischke (2009) and Wooldridge (2010), we have used
the predicted values of the estimates of Eq. (2),

8 The (unreported) F-test for joint significance of the three variables
excluded from equation (1) is 106.98, implying that they are jointly
statistically significant at the 1% level.

9 The R2 is 0.28 for the OLS and 0.23 for the tobit, very similar in the
two specifications.
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presented in Column 3, as an instrument for the dummy
for credit-constrained firms in Eq. (3).

Column 3 reports the marginal effects of the estima-
tion of Eq. (2), on the probability that a firm is credit

Table 4 Intensive margin of exports and credit rationing

(1) (2) (3) (4) (5)
Model OLS Tobit 2SLS Heckman

First stage Second stage Second stage

Credit rationing − 0.009* − 0.013** − 0.165*** − 0.167*
(0.01) (0.01) (0.06) (0.09)

Number of employees 0.071*** 0.059*** − 0.037*** 0.065*** 0.057***

(0.01) (0.00) (0.00) (0.01) (0.01)

Labor productivity 0.010*** 0.012*** − 0.013*** 0.007*** 0.009**

(0.00) (0.00) (0.00) (0.00) (0.00)

Firm age − 0.028*** − 0.014*** − 0.012*** − 0.029*** − 0.053***
(0.01) (0.00) (0.00) (0.01) (0.01)

Share of temporary workers 0.046* 0.049** 0.004 0.046* 0.065***

(0.03) (0.02) (0.01) (0.03) (0.02)

Share of skilled workers 0.024** 0.000 0.054*** 0.034*** 0.086***

(0.01) (0.01) (0.01) (0.01) (0.01)

Competition in national market − 0.130*** − 0.063*** 0.004 − 0.130*** − 0.281***
(0.02) (0.01) (0.01) (0.02) (0.01)

Capacity utilization 0.001 − 0.002 − 0.092*** − 0.014* − 0.030
(0.01) (0.01) (0.01) (0.01) (0.02)

Instruments

Balance-sheet certification − 0.046***
(0.00)

Payment after delivery (second tercile) 0.003

(0.01)

Payment after delivery (third tercile) − 0.033***
(0.01)

Mills ratio 0.141***

(0.04)

R2 0.283 0.231 0.151

Kleibergen-Paap first stage F-statistic (p value) 36.41 (0.00)

Overidentifying restrictions statistic (p value) 2.54 (0.28)

Observations 19,394 19,394 19,394 6316

Note: The table reports the estimates of Eq. (3). Column 1 reports the coefficients obtained using the OLS model. Column 2 reports the
marginal effects obtained using the tobit model. Column 3 reports the marginal effects of the probit model estimated on the dummy for credit
rationing and column 4 reports the coefficients obtained estimating a linear two-stages least-squares model on the share of exports, where
credit rationing is instrumented using the predicted probability from the first stage. Column 5 reports two-stage least-squares estimates on the
subsample of exporting firms, where credit rationing is instrumented using the predicted probability from the first stage reported in column 3,
and includes the inverse Mills ratio. Unreported fixed effects for sector, country and year are included in all regressions. Kleibergen-Paap
first stage F-statistic (p value) is the value of the F statistic (and p value) for the hypothesis that instruments have jointly zero coefficients in
the first stage regression in the companion LPM specification. Overidentifying restrictions statistic (p value) is the value of the Hansen
statistic (and p value) for the overidentifying restriction test that excluded instruments are correctly excluded from the estimated equation in
the companion LPM specification. Robust standard errors are clustered by sectors and reported in parentheses. ***, **, * denote significance
at 0.01, 0.05, and 0.10 levels
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constrained, that we have then used to construct the
predicted values, used in turn as the instrument for the
two-stage estimation of Eq. (3). Reassuringly, the coef-
ficient of the predicted values obtained from the probit
model in the first stage estimation of Eq. (2) is statisti-
cally significant at the 1% level.

Not surprisingly, in the case of the intensive margin of
exports, the impact of credit rationing estimated using an
instrumental variable framework is much larger than that
obtainedwithout accounting for the role of endogeneity due
to possible reverse causation. As reported in Column 4, the
coefficient of the dummy for credit-rationed firms is −
0.165, about one order of magnitude larger than that esti-
matedwithOLS and tobit, and it is statistically significant at
the 1% level. Firms that are not credit-rationed export,
therefore, twice the amount of their total sales than firms
that are rationed. Interestingly, the coefficients of all other
explanatory variables are broadly in linewith those obtained
with the OLS model. Also in the case of the intensive
margin the specification passes the usual tests conducted
on the companion LPM specification: the Kleibergen-Paap
F-statistic for the hypothesis that the instruments have
jointly zero coefficients in the first stage regression is
36.41, with a p value of 0.00, and the Hansen test of
overidentifying restrictions is 2.54, with a p value of 0.28,
revealing that we cannot reject the joint null hypothesis that
the instruments are uncorrelated with the error term.

Finally, Column 5 presents the results of a Heck-
man two-step estimation of Eq. (3) on the subsample
of actual exporters, instrumenting the dummy for
credit-constrained firms as in the case of the specifi-
cation presented in Column 4, and controlling for the
potential effect of the sample selection bias induced
by excluding non-exporters. Following Minetti and
Zhu (2011), to improve on the identification of the
equations for the two stages, that otherwise would
hinge only on the non-linearity of the first-stage probit
estimates with respect to the linear second stage, we
include in the first stage estimates a measure of the
degree of political instability of the exporting country.
Column 5 shows that the estimated impact of credit
rationing is in this case very close to that obtained with
the IV-linear model, with a coefficient of the dummy
for a credit-rationed firm of − 0.167, statistically sig-
nificant at the 10% level. Since the average share of
exported sales for exporting firms is about 40%, the
effect of removing the credit constraints for these
firms would be to increase their export share of nearly
42%, again an economically significant impact.

The results in Column 5 also confirm by and large the
findings on the impact of the other determinants on the
intensivemargin exports: firms that export more are larger,
have a higher labor productivity, and have a higher inci-
dence of temporary workers. The estimated coefficients of
the other control variables — the age of the firm, the
dummy for firms that declare that the main market in
which the firm sells its most important product is national,
and the share of skilled workers— have the same sign as
in the previous specifications, but their absolute value is
about twice as large. The inverseMills ratio is 0.141 and it
is statistically significant at the 1% level, suggesting that
controlling for the effect of the sample selection bias was
crucial to obtain unbiased estimates. However, the com-
parison of the coefficients with those obtained from
the full sample estimates shows that the distortion
caused by not accounting for sample selection is
quantitatively negligible.

Overall, also the results of the estimates of the
effect of credit constraints on the intensive margin of
exports provide robust and convincing evidence that
it is statistically and economically significant. In the
following, we will present the results of a number of
additional robustness checks.

7 Additional results: subsamples on firm
and country characteristics

Our baseline results provide strong evidence that credit
constraints hinder the ability of firms to export. How-
ever, the average estimated effects might differ de-
pending on other characteristics of the firms or of the
countries where they are based. To this end, we have
run two additional set of regressions on subsamples of
firms and countries.10 First, we have split the sample
by size and age of the firm. As argued above, small
and young firms are likely to experience stronger
difficulties in anticipating the costs of accessing for-
eign markets than larger and more experienced firms
(Beck and Demirguc-Kunt 2006; Shinkle and
Kriauciunas 2010; LiPuma et al. 2013). As a result,
the impact of credit-constraints on the exporting activ-
ities of these firms might be stronger than that on those

10 While we have estimated all the specifications presented above for
each subsample, to economize on space in the following we will
present and comment only the results obtained with our preferred
specification, that is the bivariate probit model for the extensivemargin
and the IV-linear model for the intensive margin.
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that are larger and more experienced. In both cases, we
have used as a benchmark the median value of the
variable of interest calculated at the sector-country
level where they operate. We have measured size with
the number of full-time workers and experience with
the number of years since foundation.

Results are reported in Table 5 for both margins of
exports. Columns 1 and 2 of Table 5 present the results of
the estimates of Eq. (1) with the bivariate probit model on
two samples of smaller and larger firms. The marginal
effect of − 0.076 for smaller firms (Column 1), statistical-
ly significant at the 1% level, compares with the smaller
and statistically insignificant marginal effect of − 0.011
for medium-sized firms (Column 2), confirming that
credit constraints have a strong negative effect only on
the probability that small firms export.11 Similarly, Col-
umns 3 and 4 report the IV-linear estimates of Eq. (3) for
the intensive margin on the two subsamples. Also, in this
case, credit constraints hinder only the international ac-
tivities of smaller firms, with a marginal effect of − 0.237,
statistically significant at the 1% level.12 Columns 5–8
present the results of the second sample split, that by firm
age, showing that credit constrains negatively affect only
the decision to export of younger firms. The coefficient
(− 0.048) is statistically significant at the 1% level. The
impact on the intensive margin is instead statistically
insignificant in both subsamples, due to the lower preci-
sion of the estimates. Overall, these results provide evi-
dence that financing obstacles have a stronger impact on
the exporting activities of firms that are already more
likely to face them, i.e., small and young firms.

In our second set of additional regressions, we have
focused on how different country characteristics might
moderate the size of the impact of credit constraints on
exporting activities.13

As argued by several studies in the literature, the
quality of country institutions reflects the environment
in which a firm operates and can affect exporting
through different channels, by raising or lowering
export-related costs (see LiPuma et al. 2013; Krasniqi
and Desai 2017). Our focus is on how institutional
quality, that is typically lower in emerging countries

than in developed countries (LiPuma et al. 2013), can
affect the impact of credit rationing on a firm’s export
performance. In addition to the level of financial devel-
opment, measured by the ratio of total assets of deposit
money banks to GDP, we consider five different dimen-
sions of institutional quality: overall economic freedom,
trade freedom, rule of law, regulatory quality, corrup-
tion. For all these indices, we refer to the description in
Section 4. In all cases, we have split the sample using as
a benchmark the median value of the variable of interest.

While it is likely that firms operating in countries with
more developed financial markets are better able to con-
trast the negative impact of credit constraints on exporting
activities, the effect of the institutional environment is less
obvious. Ample evidence shows that better institutions
have a positive effect on both exporting activities and
credit availability, but it is possible to provide reasons
why the compound effect could be either positive or
negative. For example, one may argue that in countries
with a high level of corruption, the ability of a firm to
export depends on its connections and eventually on its
ability to bribe. In this case, although firms are more likely
to be credit rationed, the impact on exports could be less
relevant, because exporting activities are driven for the
most part by other factors. However, one may also argue
that in an institutional environment more supportive of
market transactions the problems caused by credit con-
straints on exporting activities are lower because firms face
fewer impediments to access foreign markets, and there-
fore lower expenses. What effect prevails is, therefore, an
empirical issue, that provides the rationale of our analysis.

Table 6 reports the coefficients of the dummy for credit
rationed firms estimated in the two subsamples of countries
with a level above and below the median of the country-
specific characteristic.14 Columns 1 and 2 present the
results splitting the sample according to the level of finan-
cial development. For the 15,157 firms located in countries
where the ratio of bank assets to GDP is below themedian,
the marginal effect of being credit-rationed on the proba-
bility of being an exporter (i.e., the extensive margin) is −
0.045, and it is statistically significant at the 1% level
(Column 1). For the 4121 firms located in countries with
more developed financial markets, the marginal effect is
instead lower, at − 0.026, and statistically significant at the
5% level (Column 2). Similar differences are found also

11 Also the other determinants of the probability that a firm is an
exporter have different marginal effects for small firms and for medium
firms.
12 Nearly all other determinants of the share of exported sales have
different marginal effects for medium-small firms and for large firms.
13 We thank an anonymous Reviewer for suggesting to expand this
part of the analysis.

14 Also in this case, results of the full regressions are not reported to
make the table more intelligible and to economize on space, but are
available upon request.
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Table 5 Sample split by firm characteristics

(1) (2) (3) (4) (5) (6) (7) (8)
Size Age

Extensive margin Intensive margin Extensive margin Intensive margin

Sample Small Medium Small Medium Young Old Young Old

Credit rationing − 0.076*** − 0.011 − 0.237*** − 0.167 − 0.048*** − 0.002 − 0.085 − 0.065
(0.02) (0.01) (0.07) (0.11) (0.01) (0.01) (0.09) (0.05)

Number of employees 0.028*** 0.007*** 0.054*** 0.067*** 0.018*** 0.013*** 0.076*** 0.062***

(0.00) (0.00) (0.02) (0.01) (0.00) (0.00) (0.01) (0.01)

Labor productivity 0.002 0.002 0.004 0.010 0.002 0.002 0.009 0.010

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Age − 0.007** − 0.005** − 0.016** − 0.038*** − 0.008*** 0.004 − 0.029*** − 0.023***
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)

Share of temporary workers 0.032*** 0.013 0.046** 0.043 0.020 0.026*** 0.048* 0.041

(0.01) (0.01) (0.02) (0.04) (0.01) (0.01) (0.03) (0.03)

Share of skilled workers 0.013 0.021** 0.019 0.050*** 0.013 0.012** 0.025 0.032***

(0.01) (0.01) (0.02) (0.02) (0.01) (0.01) (0.02) (0.01)

Competition in national
market

− 0.004 − 0.006 − 0.070*** − 0.184*** − 0.007 − 0.006*** − 0.129*** − 0.130***
(0.01) (0.00) (0.02) (0.02) (0.01) (0.00) (0.02) (0.02)

Capacity utilization − 0.017** − 0.054*** − 0.007 − 0.031 − 0.025*** − 0.032*** − 0.010 0.006

(0.01) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01)

Instruments

Balance-sheet certification − 0.013*** − 0.020*** − 0.045*** − 0.044*** − 0.017 − 0.013 − 0.047*** − 0.046***
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)

Payment after delivery
(second tercile)

− 0.001 0.001 0.000 0.004 0.002 − 0.003 0.014 − 0.011
(0.00) *** (0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)

Payment after delivery
(third tercile)

− 0.011 − 0.012* − 0.040*** − 0.025** − 0.010*** − 0.012*** − 0.025** − 0.041***
(0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)

corr[εikct,μikct] 0.488*** 0.063 0.364*** 0.059

(0.10) (0.10) (0.096) (0.10)

Kleibergen-Paap first stage
F-statistic (p value)

17.00
(0.00)

18.21
(0.00)

17.05
(0.00)

18.10
(0.00)

19.96
(0.00)

16.15
(0.00)

16.53
(0.00)

16.21
(0.00)

Overidentifying restrictions
statistic (p value)

2.31 (0.31) 2.70 (0.26) 3.92 (0.14) 0.71 (0.70) 5.75 (0.06) 0.04 (0.98) 2.62 (0.27) 2.99 (0.22)

Observations 10,195 9199 10,195 9199 10,343 9051 10,343 9051

Note: The table reports the estimates of Eqs. (1) and (3) on sub-samples of firms by size and age. Column 1–2 and 5–6 report the marginal
effects obtained using the bivariate probit model on the dummy for exports. Column 3–4 and 7–8 report the coefficients obtained using the
linear two-stages least-squares model on the share of exports, where credit rationing is instrumented using the predicted probability from the
first stage regression, and the marginal effect of instruments on credit rationing. Small firms and young firms are those below the median
level of the sector-country distribution, medium firms and old firms are all the others. corr[εikct, μikct] is the correlation coefficient (rho)
between the unobserved determinants of the export participation decision (εikct) and those of rationing (μikct). Kleibergen-Paap first stage F-
statistic (p value) is the value of the F statistic (and p value) for the hypothesis that instruments have jointly zero coefficients in the first stage
regression in the companion LPM specification. Overidentifying restrictions statistic (p value) is the value of the Hansen statistic (and p
value) for the overidentifying restriction test that excluded instruments are correctly excluded from the estimated equation in the companion
LPM specification. Unreported fixed effects for sector, country and year are included in all regressions. Robust standard errors are clustered
by sectors and reported in parentheses. ***, **, * denote significance at 0.01, 0.05, and 0.10 level
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for the impact of credit-rationing on the intensivemargin of
exports, with a coefficient of − 0.278, statistically signifi-
cant at the 1% level, for less developed countries, and of +
0.075 and statistically insignificant for more developed
countries. Columns 3 and 4 show that also higher econom-
ic freedom has a moderating effect on the impact of credit
constraints: the coefficient of the equation for the extensive
and the intensive margins are respectively − 0.053 and −
0.319 and they are both statistically significant at the 1%
level in countries with low levels of economic freedom; on
the contrary, in the case of countries with higher economic
freedom both coefficients are smaller in size and statisti-
cally insignificant. Interestingly, also countries with a low-
er level of trade freedom, a measure of the impact of tariff
and non-tariff barriers to international trade, show a stron-
ger impact of credit constraints on exports (columns 5 and
6). Focusing on specific aspects of the index of economic
freedom, Columns 7–12 show that rule of law, regulatory
quality and corruption have a significant moderating effect
on the impact of credit-rationing on exports. Indeed, a
lower development across all these dimensions— i.e., less
respect of the rule of law, lower regulatory quality and
higher levels of corruption — has a magnifying effect on
the impact of credit constraints on exports, as it is con-
firmed by the higher value of the coefficients estimated in
the subsample of countries whose institutional develop-
ment is below the sample median.

Overall, these results provide a very neat picture on
how institutional characteristics affect the size of the im-
pact of credit constraints on exporting activities: firms
operating in countries wheremarket-oriented activities find
a more friendly environment are better able to tackle the
negative impact of credit constraints. This may happen
because the explicit and implicit costs of accessing foreign
markets are lower and because it is easier to find arrange-
ments that are alternative to credit to cover them. Impor-
tantly, this provides additional support to the view that it is
precisely in those countries that already face other types of
impediments to exporting activities that improving access
to credit is most beneficial.

8 Conclusions

Researchers in business and economics have examined
thoroughly the role of financial constraints on export
behavior (see, e.g., Berman and Héricourt 2010; Minetti
and Zhu 2011; Bartoli et al. 2014; Gashi et al. 2014;
Fauceglia 2015; Krasniqi and Desai 2016), but manyT
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questions are still unanswered. We contributed to the
understanding of some additional features of this rela-
tionship studying a large sample of over 19,000 SMEs
operating in 65 emerging and developing countries.

Our results provide additional robust and convincing
evidence that credit constraints have a negative effect on
both the probability that a firm exports (i.e., the exten-
sive margin of exports) and the share of exports over
total sales (i.e., the intensive margin of exports). But we
also add four original contributions to the previous
literature. First, we confirm the results of the previous
analyses using a measure of credit constraints provided
by each firm’s self-assessment of its conditions. We
believe that this is a relevant result, given both the ample
debate on how to define measures of credit constraints
and the importance of borrowers’ discouragement, es-
pecially in the case of SMEs, as shown for example by
Levenson andWillard (2000) andMol-Gómez-Vázquez
et al. (2018). Second, we use a larger and more hetero-
geneous sample than previous studies, in terms of both
the number of firms and the number of countries, pro-
viding additional robustness to the previous findings.
Third, we address thoroughly the potential endogeneity
problems of the relationship between credit constraints
and exports, controlling for a number of individual
attributes that may affect exports and in particular,
adopting an instrumental variable approach that exploits
firm-level instruments. Fourth, and most relevant, tak-
ing advantage of the size and features of our sample, we
study in detail how characteristics that are specific of
some firms and countries can affect the strength of the
relationship between credit availability and exports. In
particular, we show that credit constraints have a stron-
ger negative effect on exports for smaller and younger
SMEs, and for those operating countries with a less
developed financial system and a worse institutional
environment. Interestingly, a crucial characteristic is
shown to be how favorable are institutions and regula-
tions to market transactions.

We believe that these findings have relevant policy
implications because they uncover one additional reason
of vulnerability of SMEs to overall market conditions
and institutional arrangements (Buckley 1989; Hessels
and Parker 2013). Policy-makers seeking to support
entrepreneurial efforts to access international markets
should, therefore, remove bank-generated and self-
perceived obstacles that discourage firms to apply for
credit. And this would benefit relatively more small
SMEs operating in countries that already face significant

constraints to internationalization, due to poorer institu-
tions. In turn, these results suggest that creating a more
market-friendly environment helps to reduce the nega-
tive impact of credit constraints on exporting activities.

Our analysis still suffers from some limitations, partly
due to the nature of our data. Further research, possibly
based on a large panel including information on many
firms and countries, might, for example, allow to study
more in detail the dynamic impact of the removal of credit
constraints and of the improvement of institutional charac-
teristics. Nonetheless, we believe that our analysis contrib-
utes to better understanding how emerging and developing
countries could sustain SMEs’ export growth.
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