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Abstract

This paper explores how export affects firm survival. Instead of static comparison

between groups of firms depending on their export status, we follow the treat-

ment effect literature and track exporters over time and compare them to similar

domestic firms before the treatment (export). The empirical results show that

exporting increases the probability of default of exporters after their exit from

export markets.
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1 Introduction

Firm dynamics - entry, growth and firm survival -, are fundamental aspects of industry

dynamics. Firms’ decisions of entering/exiting a market are based on profitability, not

productivity (Foster et al., 2008), so that individual history matters. This paper explores

how export affects industry dynamics through firm survival.

Recent research has shown a large turnover of firms on the export market, with

smaller exporters more likely to exit in the first years after their entry (Eaton and

Tybout, 2007). In the French case, out of 131,706 exporters in France in 2000: 38,632

were ’new’ (not exporting in 1999), of which 26,646 were exporting for the first time,

and 39,293 exited in 2001, of which 26,426 permanently. Whether the activity of export

affects the probability of firm survival is therefore likely to matter for industry dynamics.

Analyzing the impact of the choice of entering the export market on firm survival

poses the issue of the right control group. We indeed know that firms self-select in

the export market; exporters are more productive, larger and older than non exporters

(Bernard and Jensen, 1999). At any point in time, exporting firms/plants are also

more likely to survive than non exporters (Bernard and Jensen, 1999; ?, 2007; ?; ?).1

The existing literature has investigated the probability of survival of different groups

of firms, defining group by export status on a cross-sectional basis. In this paper, we

adopt a different approach in line with the treatment effect literature by following firms

over time and comparing them to similar domestic firms before the treatment (export).

More precisely, we combine propensity score matching (Rosenbaum and Rubin, 1983)

with duration models to estimate firms’ survival probability (Audretsch and Mahmood,

1995).

Considering the whole process of export (entry, export and potential exit from for-

eign markets) is necessary for assessing the causal effect of export on firm survival and

industry dynamics. Static comparisons between groups of firms do not allow to assess

the impact of the history of the firm on its future. Following firms over time also allow

to control for the self-selection of firms into export.

Why should export and firm survival be linked? First, since firms self-select on

the export market, and these characteristics are also determinants of firm survival, ex-

porters should be more likely to survive. Firms also jointly invest and become exporters

partly explaining their productivity premium (Fabling and Sanderson, forth). Firms

may make some quality/technology/productivity upgrading investments to export (Ver-

hoogen, 2008; Iacovone and Javorcik, 2010; Lileva and Trefler, 2010; Bustos, 2011).

These investments should increase the probability of survival on export as well as do-

mestic markets. Moreover, export also allows firms to diversify their risks on different

markets and reduce their sales’ volatility. On the other side, the evidence of significant

sunk costs of export (Das et al, 2007) is likely to endanger firm survival if firms exit

1? compare French and UK firms and find that continuous exporters and entrants have a higher
probability of survival than non exporters and stoppers. Harris and Li (2007) find that entrants, leavers
and switchers have better survival prospect than non exporters and continuous exporters.
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the export market early. Firms exiting the export market are generally smaller, less

productive and younger than continuous exporters, and their performance worsens at

time of their exit. Using matching techniques, Girma and Kneller (2003) confirm that

productivity fall (only) the year of exit, and output and employment decrease (slightly)

the following years. Bernard and Jensen (1999) show that firms grow in size when they

become exporter, so that the overall impact of entry then exit from the export market

is ambiguous, and can only be assessed by following new exporters over time.

Our empirical results show that exporting increases the probability of default for

exporters that exit from export markets. Since most firms in a cohort exit export in the

first years after their entry, this increase in default probability is significant in a cohort

of new exporters.

2 Data and descriptive statistics

We follow the French statistical office (INSEE) and define a firm bankruptcy as“the open-

ing of a judicial settlement procedure against the enterprise, in a commercial court or a

court of first instance. This procedure occurs when the enterprise is in a situation of sus-

pension of payments, that is, it can no longer cover its debt” (http://www.insee.fr/

en/bases-de-donnees/bsweb/doc.asp?idbank=001571730). This definition of firm

default is does not necessarily involve legal liquidation directly, since judicial settlement

procedure can end up either in recovery through continuation or take-over, or liquidation

(liquidation following a business failure represents some 20% of all firm deaths, see http:

//www.insee.fr/en/methodes/default.asp?page=definitions/defaillance-d-entreprise.

htm). Note that take-over or M&A should give rise to a settlement procedure.

We therefore use data from judicial settlement procedures in commercial or trial

courts and define a firm as bankrupt when a“redressement judiciaire (RJ” or “liqui-

dations judiciaires (LJ)” procedure is launch against her, and consider only the first

judicial procedure for a given firm. Data

Data on export status are from the French Customs. We define new exporters as

firms exporting in t but not since 1994. We do not consider years before 1997 in order to

be able to observe at least 3 consecutive years without export to define new exporters.

Incumbent exporters are those that export at least once between 1994 and 1996. For

export exit, we do not consider firms that stop exporting after 2005, in order to be able

to observe 3 consecutive years without export.

Figure 1 show the distribution of labor productivity for three groups of firms2: do-

mestic firms, new exporters and incumbent exporters. The distribution of new exporters

is as expected to the left of domestic firms and close to incumbent exporters whose dis-

tribution is th=o the right of new exporters in terms of labor productivity.

2The export status are defined over the entire period. See the description of new and incumbent
exporters below.

3

http://www.insee.fr/en/bases-de-donnees/bsweb/doc.asp?idbank=001571730)
http://www.insee.fr/en/bases-de-donnees/bsweb/doc.asp?idbank=001571730)
http://www.insee.fr/en/methodes/default.asp?page=definitions/defaillance-d-entreprise.htm
http://www.insee.fr/en/methodes/default.asp?page=definitions/defaillance-d-entreprise.htm
http://www.insee.fr/en/methodes/default.asp?page=definitions/defaillance-d-entreprise.htm


Figure 1: Distribution of productivity by export status
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Finally, firms’ balance sheet data are from BRN (Bénéfice Réel Normal). LIFI

(enquête sur les liaisons financières) provides data on multinational groups.

We focus on manufacturing firms. The final dataset includes 66,925 firms over the

period 1997/2008, of which 53,626 are domestic firms and 13,299 new exporters, of which

7,349 exit export markets before the end of the period. 7.9% of exporters export only

one year and then exit export markets.

In the sample of matched firms within year and sector, 1,862 firms went bankrupt

between 1998 and 2008, of which 780 are domestic firms from the control group and

1,082 are exporting firms. In the sample matched within year, the corresponding figures

are 1,864 defaults, of which 779 by domestic firms and 1,085 by exporters.

2.1 At any point in time, exporters are less likely to default:

cross-sectional evidence

Before proceeding to the empirical analysis, in this section we confirm the previous

results of the literature that the group of exporters any given year is less likely to

default than domestic firms. We estimate the probability of default of a firm i in year t

using a probit as follows:

Prob(defit = 1) = β0 + β1exporteri,t−1 + β2Xi,t−1 + εit (1)

where exporteri,t−1 is a dummy equal to one if a firm export in t− 1 and Xi,t−1 is a
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vector of control variables.

Results presented in column (1) of table 2.1 confirm that the group of exporting

firms in t − 1 is less likely to default in year t. The specification in column (2) control

for sector and year fixed effects and confirm that the group of exporters is less likely to

default. This results however depends on the sub-sample of exporters. When we exclude

incumbent exporters, i.e. firms that exported at least once over 1994/1996, we find that

new exporters are more likely to default than the group of domestic exporters. On the

contrary, when one-year exporters are excluded, the lower probability of defaults of the

group of exporters is even larger than on the whole sample.

Finally, in column (5) to (7), we repeat the estimations on each sample controlling

for firm characteristics in level and first difference: labor productivity, size (number of

employees), age of the firm, a dummy for multinational groups, capital intensity (total

assets / VA) and an importer dummy. The results show that exporters are more likely to

default whatever the sample. Exporters are therefore less likely to default because they

differ from domestic firms and their characteristics are correlated with the probability of

default. Controlling for these differences between exporting and domestic firms, I find

evidence that exporters are more likely to defaults.

3 Empirical strategy: matching

Our aim is to estimate the average treatment effect of export on firm survival probability:

ATE = E(Y |D = 1)− E(Y |D = 0) (2)

where Y is the survival probability and D indicates whether the firm has switched

to export.

Outcome Y when D = 1 and D = 0 is however not observable for the same firm. The

issue is then to define a control group similar to treated firms. Because firms self-select

on export market (Bernard and Jensen, 1999), domestic firms and exporters are not

readily comparable. We however focus on all cohorts of new exporters, including a large

share of small firms (compared to incumbent exporters) that will exit the export market

in the first years and are more comparable to some domestic firms.

We follow the treatment effect literature and use propensity score matching (Rosen-

baum and Rubin, 1983) on the probability of becoming exporter to match each new

exporter to a similar control firm using the nearest neighbor methodology.3 We match

each exporter with a control domestic firm alternatively within years or within sectors

and years.

The second step of our empirical analysis is to analyze the probability of default after

3We consider only the first entry on the export market, and do not consider temporary exit as exit
from export markets.
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Table 1: Probability of default depending on previous year export status

(1) (2) (3) (4) (5) (6) (7)
New Excluding New Excluding

exporters 1-year exp. exporters 1-year exp.

Export status dum. t-1 -0.028a -0.065a 0.078a -0.082a 0.042a 0.055a 0.031b

(0.008) (0.009) (0.013) (0.009) (0.013) (0.019) (0.013)
Log labor productivity t-1 -0.584a -0.559a -0.584a

(0.010) (0.012) (0.010)
Log nbr employees t-1 0.008c 0.016b 0.007

(0.005) (0.006) (0.005)
Log age t-1 -0.234a -0.262a -0.233a

(0.007) (0.008) (0.007)
Multinational group dum. -0.103a -0.112a -0.097a

(0.016) (0.021) (0.016)
Log capital intensity (K/VA) t-1 -0.054a -0.058a -0.054a

(0.004) (0.005) (0.004)
Importer dummy t-1 -0.016 -0.050b -0.010

(0.015) (0.021) (0.015)
dlog labor productivity 0.014 -0.002 0.013

(0.014) (0.017) (0.015)
dlog nbr employees -0.275a -0.272a -0.278a

(0.017) (0.020) (0.018)
d Multinational group dum. -0.195a -0.181a -0.204a

(0.026) (0.035) (0.027)
dlog capital intensity -0.041a -0.027b -0.043a

(0.010) (0.011) (0.010)
d importer dum. -0.046b -0.015 -0.053a

(0.019) (0.027) (0.020)
Constant -2.222a -2.550a -2.585a -2.548a -0.092 -0.318 -0.092

(0.005) (0.202) (0.246) (0.202) (0.283) (0.415) (0.284)

Sector FE - Yes Yes Yes Yes Yes Yes
Year FE - Yes Yes Yes Yes Yes Yes

Observations 756,520 755,839 521,941 743,229 587,433 380,082 578,314
Pseudo R2 0.00 0.02 0.02 0.02 0.11 0.11 0.11
Log Lik -52013 -50853 -36533 -49062 -35298 -24314 -34140

Note: Standard errors in parentheses. a, band cdenote respectively significance at the 1% 5% and 10% levels.

treatment (export) of firms in our sample. We apply duration models which estimate

the probability of default in t conditional on surviving up to t. These models account

for the truncation of our data. Moreover, semi-parametric duration models also allow

to control for time varying covariates, which is important since some characteristics of

firms (e.g size) are likely to evolve when firms become exporter (Bernard and Jensen,

1999) or stop exporting (Girma and Kneller, 2003).

3.1 Matching: probability of becoming exporter

The probability of switching to export is estimated using a pooled logit model:

Prob(exportit = 1|exporti,1994/t−1 = 0) = β0 + β1Xi,t−1 + γt + γs + εit. (3)

The explanatory variables Xi,t−1 are productivity (labor productivity), size (number

of employees), capital intensity, age, multinational and importer status (?Bernard and
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Jensen, 1999; Wagner, 2007) and are taken in logarithm. Year (γt) and sector (γs) fixed

effects are also included to control for potential sectoral differences in export propensity

and business cycle effects. The focus is on the probability of becoming exporter, so I

consider only the first entry on export markets and disregard the post-entry history of

the firm such as potential exit and re-entry.

Results are presented in table 3.1 and show the expected. Productivity, size, capital

intensity, and multinational and importer status increase the probability of becoming

exporters while the age of the firm reduces it. The dynamics of the firm also matters

(column (4) and (5)): firms growing and increasing their productivity and capital in-

tensity are more likely to become exporters. Somewhat surprisingly, firms that become

multinationals or begin importing are not more likely to start exporting the year after

or less likely so in the case of importing.

In the matching procedure, we will use the most complete specification of table 3.1,

presented in column (5).

Table 2: Probability of becoming exporter: logit

(1) (2) (3) (4) (5)
Excluding
1-year exp.

Log labor productivity t-1 0.221a 0.234a 0.187a 0.253a 0.192a

(0.016) (0.017) (0.016) (0.020) (0.020)
Log nbr employees t-1 0.310a 0.318a 0.267a 0.268a 0.212a

(0.007) (0.007) (0.008) (0.008) (0.009)
Log age t-1 -0.484a -0.486a -0.450a -0.414a -0.362a

(0.009) (0.010) (0.010) (0.012) (0.013)
Multinational group dum. 0.668a 0.678a 0.421a 0.688a 0.414a

(0.023) (0.024) (0.024) (0.027) (0.029)
Log capital intensity (K/VA) t-1 0.083a 0.057a

(0.007) (0.008)
Importer dummy 1.319a 1.460a

(0.021) (0.025)
dlog labor productivity 0.105a 0.182a

(0.027) (0.031)
dlog nbr employees 0.390a 0.458a

(0.028) (0.031)
d Multinational group dum. -0.163a -0.073

(0.051) (0.053)
dlog capital intensity 0.080a

(0.018)
d importer dum. -0.405a

(0.037)
Constant -2.913a -2.959a -2.873a -2.953a -2.813a

(0.319) (0.320) (0.321) (0.338) (0.341)

Sector FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes

Observations 388,151 384,001 379,785 351,440 341,977
Pseudo R2 0.0665 0.0676 0.0939 0.0580 0.0869
Log Lik -60289 -56501 -57454 -51879 -49057

Note: Standard errors in parentheses. a, band cdenote respectively significance at the 1% 5%
and 10% levels.
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3.2 Matching

The propensity score matching methodology rests on two critical assumptions: condi-

tional mean independence and common support (Rosenbaum and Rubin, 1985). The

conditional mean independence hypothesis states that the selection on treatment is on

observables: variables unobservable to the econometrician should not affect the out-

come variable, i.e. the probability of survival. The common support hypothesis requires

that the propensity score is similar for the groups of treated and control firms so that

our control group is sufficiently similar to the treated group along the propensity score

segment. Figure 2 and 3 plot the distribution of propensity scores for exporters and

domestic firms in the matched sample, and shows that the common support hypothesis

is satisfied.

Figure 2: Common support: matching within year

Table 3.2 and ?? show that our matching procedure reduces significantly the differ-

ences in observable characteristics between exporters and matched domestic firms. The

partial R2 drops significantly after matching (?), as expected and the standardized bias

is below 3 (Rosenbaum and Rubin, 1983).

4 The dynamics of firm survival: duration analysis

The second step of our empirical analysis is to analyze the probability of default after

treatment (export) of firms in our sample. We apply duration models which estimate

the probability of default in t conditional on surviving up to t.
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Table 3: Propensity score matching within year

Mean %reduct t-test
Treated Control %bias —bias— t p¿—t—

Log labor productivity t-1 Unmatched 3.6659 3.6439 3.8 4.75 0
Matched 3.6973 3.7114 -2.5 35.9 -2.14 0.032

Log nbr employees t-1 Unmatched 2.3223 1.9697 29.8 36.08 0
Matched 2.379 2.4041 -2.1 92.9 -1.68 0.093

Log age t-1 Unmatched 2.0517 2.4903 -45.5 -60.54 0
Matched 2.3789 2.3826 -0.4 99.2 -0.36 0.715

Multinational group dum. Unmatched 0.21701 0.08892 36.2 57.25 0
Matched 0.1886 0.18294 1.6 95.6 1.15 0.249

dlog labor productivity Unmatched 0.02307 0.01588 1.8 2.1 0.035
Matched 0.0218 0.02381 -0.5 72.2 -0.4 0.692

dlog nbr employees t-1 Unmatched 0.09185 0.00978 21.7 28.08 0
Matched 0.08144 0.07746 1.1 95.1 0.87 0.385

d multinational group dum. Unmatched 0.03418 0.01336 10.9 17.01 0
Matched 0.03209 0.03161 0.3 97.7 0.19 0.852

dlog capital intensity Unmatched -0.02961 -0.0167 -2 -2.37 0.018
Matched -0.01836 -0.0176 -0.1 94.1 -0.09 0.924

d importer dum. Unmatched 0.03821 0.00043 14.7 27.38 0
Matched 0.0332 0.02849 87.5 1.23 0.218

Sample Pseudo R2 LR chi2 p¿chi2 MeanBias MedBias

Raw 0.045 4651.96 0 18.5 14.7
Matched 0.000 14.97 0.092 1.1 1.1

Note: Propensity score matching based on specification (5) in table 3.1.
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Table 4: Propensity score matching within year and sector

Mean %reduct t-test
Treated Control %bias —bias— t p¿—t—

Log labor productivity t-1 Unmatched 3.6644 3.6424 3.8 4.75 0.00
Matched 3.6961 3.7092 -2.3 40.1 -1.99 0.047

Log nbr employees t-1 Unmatched 2.3215 1.9691 29.9 35.95 0.00
Matched 2.3775 2.4041 -2.3 92.5 -1.77 0.077

Log age t-1 Unmatched 2.0522 2.4905 -45.5 -60.15 0.00
Matched 2.3789 2.3836 -0.5 98.9 -0.45 0.65

Multinational group dum. Unmatched 0.21504 0.08681 36.4 57.55 0.00
Matched 0.18712 0.18542 0.5 98.7 0.34 0.732

dlog labor productivity Unmatched 0.02263 0.0159 1.7 1.96 0.05
Matched 0.02146 0.02414 -0.7 60.3 -0.53 0.599

dlog nbr employees t-1 Unmatched 0.0925 0.00967 21.9 28.28 0.00
Matched 0.08216 0.08318 -0.3 98.8 -0.22 0.829

d Multinational group dum. Unmatched 0.03392 0.01318 10.9 16.94 0.00
Matched 0.03201 0.03249 -0.3 97.7 -0.19 0.852

dlog capital intensity Unmatched -0.02996 -0.0167 -2 -2.42 0.015
Matched -0.01886 -0.01612 -0.4 79.3 -0.34 0.736

d importer dum. Unmatched 0.0384 0.00048 14.8 27.35 0.00
Matched 0.03354 0.03402 -0.2 98.7 -0.13 0.899

Sample Pseudo R2 LR chi2 p¿chi2 MeanBias MedBias

Raw 0.045 4629.87 0 18.5 14.8
Matched 0.000 9.86 0.362 0.8 0.5

Note: Propensity score matching based on specification (5) in table 3.1.
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Figure 3: Common support: matching within year

We first apply a Kaplan-Meier (KM) non parametric estimation. While this estimator

allows not to impose any parametric assumption on the data, it does not allow to take

into account the matched nature of our dataset. We then resort to a semi-parametric

estimation using the Cox proportional hazard model (Cox, 1972). The Cox model allow

accounting for the matched nature of our data and controlling for covariates varying

over time.

4.1 Non-parametric estimation: Kaplan-Meier

The results of the Kaplan-Meier are reported in figure 4 and 5. They both shows a

slightly higher default probability for exporters than domestic firms after 10 years. The

Wilcoxon test however does not reject the equality of survivor functions.

4.2 Semi-parametric estimation: Cox model

We then apply the Cox proportional hazard model (?):

h(t|X) = h0(t) exp(βXit) (4)

with h0(t) the baseline hazard function and Xit the vector of regressors.

Since our data are matched using propensity score before using duration models, we

stratify the model to account for the matched nature of the dataset as follows:

11



Figure 4: Nelson-Aalen cumulative hazard estimates: matching within year

Figure 5: Nelson-Aalen cumulative hazard estimates: matching within year and sector

h(t|X,P = p) = hp0(t) exp(βXit) (5)

where hp0(t) is the baseline hazard function specific to each pair p of matched exporter
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and domestic control, i.e. baseline failure rates are pair-specific.

Table 4.2 reports the results of the Cox model stratified by pair of matched firms.

We find that the exporters have a significantly larger probability of default than similar

domestic firms only after exiting the export market (column (2) and (6)). Since most

firms in a cohort exit export in the first years after their entry, this increase in default

probability is significant in a cohort of new exporters. The impact of export on the

probability of default is also long lasting and increases over time (column (3)). These

results hold when controlling for time varying covariates that are likely to affect the

probability of default of firms and to vary significantly at time of entry and exit of the

export market. On the sample matched within year and sector, I find that, once the

time varying characteristics are controlled for, the probability of default is significantly

larger on average for exporters than domestic firms (column (7)). Column (8) however

confirm that this result is driven by new exporters that exit the export market.

5 How/why export increases the probability of firms’

default?

This section investigates the source of the increased probability of default for exporting

firms.

6 Conclusion

To be added
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Table 5: Survival analysis: Cox model

(1) (2) (3) (4) (5) (6) (7) (8)
Match wihtin year Match wihtin year and sector

Exporter dum. 0.019 -0.718a 0.121 -0.661a 0.022 -0.656a 0.159c -0.451a

(0.054) (0.083) (0.074) (0.114) (0.054) (0.083) (0.082) (0.124)
Exporter after exit dum. 1.422a 1.468a 1.293a 1.062a

(0.115) (0.157) (0.115) (0.160)
Log labor productivity t-1 -1.918a -1.831a -1.977a -1.869a

(0.140) (0.144) (0.154) (0.156)
Log nbr employees t-1 -0.070 0.027 -0.135c -0.080

(0.060) (0.063) (0.070) (0.072)
Log age t-1 -0.543a -0.657a -0.636a -0.658a

(0.114) (0.121) (0.135) (0.137)
Multinational group dum. -0.145 -0.067 -0.049 -0.024

(0.146) (0.155) (0.154) (0.157)
Log capital intensity (K/VA) t-1 -0.023 -0.118 -0.255a -0.214a

(0.210) (0.215) (0.051) (0.052)
Importer dummy -0.796a -0.837a 0.304 0.624a

(0.234) (0.247) (0.189) (0.200)
dlog labor productivity -0.712a -0.767a -0.149 -0.140

(0.231) (0.244) (0.213) (0.214)
dlog labor productivity -0.195c -0.142 -0.579a -0.572b

(0.116) (0.119) (0.223) (0.226)
d Multinational group dum. 0.335b 0.435b -0.391 -0.461c

(0.168) (0.178) (0.254) (0.266)
dlog capital intensity -0.195c -0.142 -0.048 -0.061

(0.116) (0.119) (0.116) (0.118)
d importer dum. 0.435b 0.435b -0.044 -0.146

(0.168) (0.178) (0.218) (0.221)

Stratified Pairs Pairs Pairs Pairs Pairs Pairs Pairs Pairs

Observations 138,539 138,539 129,555 129,555 137,706 137,706 128,697 128,697

Note: Standard errors in parentheses. a, band cdenote respectively significance at the 1% 5% and 10% levels.

Table 6: Survival analysis: Cox model

(1) (2) (3) (4) (5) (6)
Match within year Match within year and sector

Exporter dum. -0.694a -0.724a -0.928a -0.697a -0.480a -0.706a

(0.227) (0.126) (0.141) (0.234) (0.125) (0.150)
Exporter after exit dum. 1.466a 1.544a 1.592a 1.039a 1.094a 1.196a

(0.157) (0.163) (0.163) (0.161) (0.161) (0.167)
Exporter dum. * log(t) 0.024 0.186

(0.145) (0.149)
Number of destination (t-1) 0.114a 0.049c

(0.035) (0.026)
Extra EU exporter dum. (t-1) 0.556a 0.530a

(0.164) (0.167)

Stratified Pairs Pairs Pairs Pairs Pairs Pairs
Additional control Yes Yes Yes Yes Yes Yes

Observations 129,555 129,555 129,555 128,697 128,697 128,697

Note: Standard errors in parentheses. a, band cdenote respectively significance at the 1% 5% and 10% levels.
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