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Abstract

This paper investigates an empirical model to provide a new insight
into the relationship between public subsidies and exports. The analy-
sis evaluates the export activity of French firms involved in a European
program called Eureka. This program provides public R&D subsidies
for the formation of research joint ventures. The findings suggest that
the Eureka firms experience on average an increase in exports towards
the end of the four-year period of subsidization. Interestingly, the
effect tends to be larger for initially less productive firms and firms
conducting research for product rather than process innovation. To
control for the potential endogeneity linked to this evaluation, we ap-
ply non-parametric matching combined with difference-in-differences
estimation. We control also for the export history of the firms.
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1 Introduction

Most politicians consider that exporting can sustain the GDP growth of a
country. This motivates public intervention such as export promoting expen-
ditures aiming to provide information on foreign markets and productivity
enhancing subsidies. Moreover, trade economists extensively document to
which extent exporters differ from non-exporters. It has been shown that
exporters among others have more employees, pay higher wages and have
higher productivity.1 Due to their production efficiency, they can also cope
more easily with the entry barriers on foreign markets, i.e. they can more
easily surmount the sunk costs associated with export activity.

In this paper, we investigate empirically the role that government inter-
vention can play in encouraging firms to sell more abroad, an issue that has
attracted more attention due to the current bad economic outlook (Criscuolo
et al, 2012).2 Specifically, we focus on research and development (R&D)
subsidies for research joint ventures (RJVs) that target productivity gains
through product innovation and process innovation.3 4

The findings presented in this paper suggest that the R&D subsidies for
research joint ventures produce average gains in exports and in domestic
sales of 4.4% and 2.0%, respectively. These outcomes emerge towards the
end of a four-year period of subsidization. Interestingly, less productive firms
and firms expecting product innovation from the subsidized research appear
to experience larger gains than more productive firms and firms expecting
process innovation.

The analysis is related to the papers of Bernard and Jensen (2004), Görg
et al (2008) and Girma et al (2009) that assess the role of public interven-

1See for instance Roberts and Tybout (1997) and Bernard and Jensen (1999).
2Enhancing economic activities gets more attention nowadays. Recently, several papers

evaluate how subsidies contribute to improve performance measures like employment,
investment, productivity and wage. See for instance Criscuolo et al (2012), Bronzini and
Iachini (2011) and Martin et al (2011).

3Public R&D subsidies can be granted to spur economic activity and exports. R&D
subsidies can also be granted to tackle market failures issues. More precisely, R&D sub-
sidies can support firms that cannot conduct research on their own due to R&D expendi-
tures constraints. R&D subsidies can also correct distortions created by R&D spillovers,
i.e. knowledge flowing from the innovative firm to other firms without payment. Specifi-
cally, R&D spillovers are likely to make innovation less profitable for the innovative firm.
The firms benefiting from R&D spillovers are also likely to invest less in R&D.

4The subsidies for product innovation related to the firm demand for goods may con-
tribute to enlarge the variety of goods, to improve their quality and to increase the sales of
the firm. The subsidies for process innovation linked to the firm cost function may speed
up the adoption of a new cost-reducing technology and lower prices.
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tion on exports at the firm-level. First, Bernard and Jensen (2004) analyze
the role of public export promotion expenditures in the U.S. manufacturing
sector. These export promotion expenditures aim to reduce informational
frictions by providing information on the foreign markets. They find little
evidence that export promoting expenditures result in gains in exports. On
the other hand, they report that the large and productive firms are more
likely to perform well on the export market. In their study on Irish manu-
facturers, Görg et al (2008) argue that the export promotion expenditures
might not affect exports since they can hide differences across firms in the
ability to produce and export. In particular, this can happen if the targeted
firms are not efficient enough to export. Consequently, Görg et al (2008)
consider the productivity enhancing subsidies instead of the public export
promotion expenditures. They focus on the subsidies designed mostly to spur
the investment in R&D, training and physical capital of Irish manufacturers.
Their findings point out that large subsidies can have a positive effect on ex-
ports through the intensive margin. It means that large subsidies appear to
increase the exports of the existing exporters, i.e. the firms that previously
operated on the foreign markets. Their findings provide little evidence for
the extensive margin of exports. In other words, the subsidies do not seem
to encourage the non-exporters to start selling abroad. Next, Girma et al
(2009) examine the role of Chinese productivity enhancing subsidies on ex-
ports. They document similar results as Görg et al (2008). Additionally,
the findings indicate that the effect of such subsidies tends to be larger for
the firms with positive profits, firms in capital intensive sectors and these lo-
cated in non-coastal areas that have higher trade costs than the firms located
by the sea. In this respect, the papers on public intervention and exports
provide evidence for the intensive margin rather than evidence for the exten-
sive margin as emphasized by Melitz (2003).5 However, little investigation
has been conducted to explain through which channels this outcome on the
intensive margin emerges.

The paper contributes in closing the literature gap by deepening the
understanding of mechanisms behind the relationship between public inter-
vention and exports. In particular, we focus on R&D subsidies for research
joint ventures. We also assess the differential subsidy effect on more produc-

5Based on this theoretical model, productivity enhancing subsidies can reduce the
fixed cost of exporting for exporters and non-exporters which encourages non-exporters
to enter into exporting. This suggests that productivity enhancing subsidies can affect
exports through the intensive margin as well as the extensive margin. More specifically,
productivity subsidies can increase the exports of the existing exporters as well as these
of the new exporters.

3



tive and less productive firms as well as on firm-level product and process
innovation after the four-year period of subsidization. Specifically, we ex-
amine firstly the potential impact of R&D subsidies on exports through the
intensive margin. This means that we assess whether the subsidies can af-
fect the exports of the existing exporters. Due to lack of data, the effect on
the extensive margin, i.e. on the new exporters, cannot be analyzed. Sec-
ondly, we test whether this impact varies across more productive and less
productive firms as well as across product innovation and process innovation.

The subsidized firms studied are these involved in a European program of
public R&D subsidies called Eureka. The program, launched in 1985, aims
at the formation of research joint ventures of firms and research institutes.6

A particular feature of Eureka is that the RJV has to comprise the organi-
zations from at least two countries. This specific Eureka rule may stimulate
the exports of subsidized firms as a successful RJV creates an innovation
fitting the standards and expectations of several markets. The international
pattern of the program makes Eureka a suitable framework for our study.

To conduct the empirical analysis, we use an unique dataset of French
firms that includes the subsidy status, exports, productivity and the type
of innovation expected from the subsidized research and covers 11 years of
data (1998-2008). The database is the merger of the Eureka database and
Amadeus. Information on the product innovation and process innovation
comes from the Eureka database. Community innovation survey (CIS) data
information is not used.7

Potential endogeneity issues can characterize the empirical evaluation of
the role of R&D subsidies on exports. This comes from the fact that innova-
tion resulting from R&D subsidies might be correlated with exports. First,
it is possible that an anticipation effect emerges. A firm may bring forward
innovation activity because it anticipates an entry into the export market or
it anticipates to sell more abroad (Damijan et al (2010) and Van Beveren and
Vandenbussche (2010)). Second, the evaluation can suffer from a causality
issue linked to the persistence in the export activities. For instance, Aw et
al (2007) provide evidence that the exporting firms in Taiwan continue to

6A research institute is an university or a private research centre.
7The Eureka database surveys the name, the identification code and the characteristics

of the research joint ventures for the French Eureka firms. For instance, the Eureka
database involves information on the type of innovation expected from the research joint
venture (product innovation or process innovation), the research duration and the research
total cost including the public subsidies and the private funds. The amount of the subsidies
is not available. Amadeus is a pan-European database (1997-2009) that surveys annual
accounts of EU public and private firms.
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export regardless of their expenditures related to R&D or to worker training.
This finding underlines the need to account for the history of exporting ac-
tivity. Lastly, the evaluation can also suffer from a simultaneity issue as the
inputs required to innovate and to export can be correlated (Hughes, 1986).

To correct for potential endogeneity, we apply non-parametric matching
combined with difference-in-differences (DID) evaluation. This evaluation is
likely to provide accurate estimates because it accounts for the anticipation
effect, causality as well as simultaneity. In particular, the potential endo-
geneity bias shrinks since the subsidized firms and the firms in the control
group have the same characteristics before the subsidies. Kernel matching
with DID evaluation also controls for the export history of the firms and the
time trend.

The remainder of the paper proceeds as follows. The next section surveys
existing literature on innovation, exports and public intervention. Section 3
presents the Eureka subsidy program. Sections 4 describes the data and the
empirical strategy. In Section 5, we present the results. Finally, we conclude
and present the implications of the analysis for policy makers and future
research.

2 Related literature

Many papers investigating the characteristics of exporters provide evidence
that more productive firms self-select into the export market.8 In particular,
the theoretical Melitz model (2003) documents that only more productive
firms surmount the fixed cost associated with exporting. This model assumes
exogenous productivity of firms.9 More recently, other theoretical models
endogenize firm productivity by introducing innovation.10 More precisely, it
is assumed that innovation acts as a driver of productivity increase.

Several empirical studies also have investigated the role of endogenous in-
novation on exports using various datasets and methodologies.11 Specifically,

8See for instance Aw and Hwang (1995), Bernard and Jensen (1999) and Clerides et al
(1998).

9Firm productivity comes from a random draw that is known with certainty when the
firm starts operating (Melitz, 2003).

10See Yeaple (2005), Aw et al (2008), Atkeson and Burstein (2010) and Bustos (2011).
This literature can be related to the macro models of Romer (1990) and Grossman and
Helpman (1991).

11Innovation empirical literature provides evidence on the relationship between innova-
tion (R&D inputs and outputs) and exports (See Cassiman and Martinez-Ros (2007) for a
literature review). The results on R&D expenditures are mixed if innovation is considered
exogenous. When it is considered endogenous, the findings indicate mainly that R&D
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Ebling and Janz (1999) employ a two-step probit and simultaneous probit
techniques on the 1997 Manheim innovation panel on services. Lachenmaier
and Wöbmann (2006) apply instrumental variables (IV) approach on the
2002 IFO innovation survey concerning manufacturing firms. Becker and
Egger (2009) utilize the IFO innovation survey as well as the German Busi-
ness survey (1994 - 2004) and perform matching evaluation. Damijan et
al (2010) apply also matching evaluation on Slovenian community innova-
tion survey (CIS) and accounting data (1996 - 2002). Caldera (2010) and
Cassiman et al (2010) use GMM estimates and transition probabilities re-
spectively on the same Spanish dataset.12 Van Beveren and Vandenbussche
(2010) apply IV techniques on Belgian CIS data and accounting data (2000
- 2004) to control for the potential endogeneity of innovation. They control
also for the causality and simultaneity biases.

The main features from the empirical literature on the link between en-
dogenous innovation and exports is that innovation can foster exports and
product innovation is more likely to produce an export premium than process
innovation. These features are consistent across the papers. In particular,
Ebling and Janz (1999) point out that R&D expenditures increase the likeli-
hood of exporting in the German services. On the other hand, little evidence
is found on an effect of exports on innovation. Lachenmaier and Wöbmann
(2006) report similar results in studying the role of German R&D expendi-
tures on the intensive margin of exports.

Becker and Egger (2009) and Damijan et al (2010) both employ match-
ing evaluation to control for potential endogeneity. Becker and Egger (2010)
compare the exports of four types of firms: (1) the firms that registered
neither product innovation nor process innovation, (2) the firms that only
registered product innovation, (3) the firms that only registered process in-
novation and (4) the firms that registered product and process innovation.
The results show a positive effect of innovation on the extensive margin
of exports. In addition, product innovation appears to influence more the
propensity of firms to export than process innovation. Damijan et al (2010)
focus on the Slovenian firms that start exporting. The existing exporters are

expenditures cause exports to increase. The papers on R&D outputs treating innovation
either as exogenous or endogenous mainly report that product innovation as well as pro-
cess innovation can affect exports. More interestingly, product innovation seem to induce
larger increase in exports than process innovation. Here, we do not review the papers on
patents. Since a part of the firm innovation is not patentable, this measure of innovation
output is likely to underestimate the R&D impact on exports.

12Caldera (2010) and Cassiman et al (2010) use the ESEE survey running from 1990 to
2002 and from 1990 to 1998, respectively.
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excluded in order to address the causality issue. The results provide little ev-
idence on an effect of product innovation or process innovation on Slovenian
exports. However, the results report that exports induce a productivity pre-
mium. The results report also that exports drive innovation. Exports seem
to have a positive effect on the likelihood of starting to introduce process
innovation.

Caldera (2010) and Cassiman et al (2010) use Spanish data on starters
as well as on existing exporters. Caldera (2010) provides evidence that the
firms that introduced product innovation have higher probability to be ex-
porters relative to the ones that introduced process innovation. Cassiman et
al (2010) report similar findings. They show that product innovation creates
productivity gains and it encourages small firms to start exporting. Further-
more, product innovation appears to prevent exporters stopping to operate
on the foreign markets.

To study the link between firm-level innovation and the likelihood to
start exporting, Van Beveren and Vandenbussche (2010) carefully consider
the estimation issues related to the anticipation effect, the causality bias as
well as the simultaneity bias. The results show that firms self-select into
product and process innovation prior to start exporting. Specifically, it is
more the combination of process and product innovation than each type of
innovation in isolation that seems to play a role on exports.

Although various papers examine the role of endogenous innovation on
exports, the channel of public intervention has not been studied much. The
three papers that mainly investigate the role of innovation on exports are
the studies of Bernard and Jensen (2004), Görg et al (2008) and Girma et al
(2009). Firstly, Bernard and Jensen (2004) assess to which extent the export
promotion expenditures of U.S. states stimulate the exports in the manufac-
turing industries. Such export promotion expenditures aim to reduce trade
informational frictions in providing information on the foreign markets. Per-
forming a binary-choice non-structural approach, Bernard and Jensen (2004)
find non-significant impact of export promotion expenditures. In their study
on the Irish manufacturing firms, Görg et al (2008) consider the productivity
enhancing subsidies instead of public export promotion expenditures. Such
subsidies are designed mostly to increase R&D expenditures, training and
physical capital in the manufacturing industries. Görg et al (2008) motivate
their choice of productivity enhancing subsidies by the fact that the export
promotion expenditures can hide heterogeneity in the ability of the firms to
produce and export. Specifically, they argue that such expenditures may
not affect exports. This is because the targeted firms are not productive
enough to enter into foreign markets. Applying a non-parametric matching
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evaluation, Görg et al (2008) show that large subsidies can increase exports
through the intensive margin, i.e. large subsidies increase the exports of the
existing Irish exporters. None significant impact is found on the extensive
margin. This suggests that productivity enhancing subsidies do not encour-
age non-exporter to start exporting. Lastly, Girma et al (2009) examine the
role of Chinese productivity enhancing subsidies on exports. Performing IV
Tobit model, they report similar results. Additionally, they report that the
effect of subsidies is larger for the firms with positive profits, firms in capi-
tal intensive sectors and firms located in non-coastal areas that have higher
trade costs than the firms located by the sea. This suggests a differential
effect of subsidies depending on firm characteristics - an issue we examine
further in this paper.

3 Eureka, a R&D subsidies program for research
joint ventures

The description presented in this section is the only information we were
provided with on Eureka, program designed as a tool of European innova-
tion policy. Eureka was launched in 1985 to promote RJVs for product and
process innovation.13 From 1985 to 2004 there were 8, 520 participants from
36 countries forming 1, 716 RJVs. Among these participants, 4, 698 were
European firms, 1, 937 were European research institutes. The rest are par-
ticipants from outside the EU-15 member countries. A Eureka RJV can run
between one and eight years. On average, it runs for three and a half years,
costs 30,000 Euros a month per RJV member and comprises five partners,
of which three are firms.

Eureka aims to promote the formation of cross-borders RJVs through
private and public support. It is required that each Eureka RJV draws
partners from at least two different countries. In addition, the R&D subsidies
are provided by the national governments. Specifically, it is each national
government that selects the Eureka firms and research institutes to support.
This selection is based on the national R&D subsidy policy and follows the
guidelines of the European Union.

The Eureka R&D subsidies are in the form of interest-free loans or pub-
13Information on the type of innovation expected from the RJVs comes from the RJV

descriptions available on the Eureka website (www.eurekanetwork.org). Community inno-
vation survey (CIS) information data is not used. See the following section on the database
for more details.
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lic support.14 Following the European community treaty, the public support
for such cross-border pre-competitive R&D does not exceed 50% of the RJV
total expenditures.15 In this respect, Eureka is a European program giv-
ing freedom to national governments concerning the R&D subsidy policy
implemented.

The selection of Eureka firms and research institutions is based on the
quality of the research proposal and the well performing firms are more likely
to be targeted. In addition, the program supports mainly manufacturing but
research in agribusiness and services are also funded as shown in table 1.16

[Table 1 about here]

4 Data and empirical strategy

4.1 Data

The database is the merger of the Eureka database and Amadeus. The former
database surveys the name, the identification code, the type of innovation
expected from the RJV and the RJV characteristics for the French Eureka
firms. The RJV characteristics are for instance total cost,17 duration and
the number of firms involved.18 The product innovation variable used in
the econometric evaluation is built from the RJV description. Community
innovation survey (CIS) data is not used. The product innovation variable
is equal to one if the firm is considered expecting a product innovation, i.e.
if its RJV mainly focuses on a new product. The dummy variable is equal to
zero if the firm is considered expecting a process innovation, i.e. if its RJV
focuses mainly on a new process.

France provides a suitable framework for assessing the effect of the Eu-
reka subsidies on exports, as the country is one of the main participant to

14The loans need not be repaid if an RJV fails, excepting these from France.
15See the European community treaty on the community framework for state aid for

R&D and innovation (Information and notice 2006/C323/01 in the EU Official Journal
available on the European Union website: www.eur-lex.europa.eu.)

16Table 1 indicates that Eureka in France covers the half of the 62 NACE two-digit
industries. NACE is a classification of economic activities in Europe. The classification is
available from the EUROSTAT website: http://ec.europa.eu/eurostat/ramon.

17The RJV total cost includes the public subsidies and the private funds. The amount
of subsidies is not available.

18The name and the identification code of the Eureka firms were provided by the Eureka
secretariat in Brussels. The RJV description and the RJV characteristics are available on
the Eureka website: www.eurekanetwork.org.
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the Eureka program19 and detailed firm-level information is available from
Amadeus (1997-2009).20 For France, Amadeus surveys the annual accounts
of one million of firms and includes key variables such as employment, export
revenue,21 physical capital and value added. A particular feature concerning
the Eureka firms of the sample is that they almost all export during the
pre-subsidy period. Therefore, the study investigates mainly the effect of
subsidies on export revenue through the intensive margin.22

The resulting database registers 207 Eureka firms starting to be subsi-
dized between 1998 and 2003.23 Value added is deflated by the price index
of EU Klems. The physical capital is deflated by the price index of the gross
formation of fixed capital from INSEE. The GDP of the French NUTS three
regions comes from Eurostat.24

Particular geographic and industrial patterns of Eureka come out from
the French data. Specifically, firms located in some high-density and back-
ward areas appear to have higher likelihood to be subsidized.25 The con-
centration of subsidized firms in backward suggests that the Eureka R&D
subsidy policy in France26 aims at improving the competitiveness of regions
with low density. Firms operating in some specific industries also seem to
have a higher probability (table 1). This can be explained by the French
industrial policy.

These industrial and geographical patterns motivate our choice to build
the control group from firms in close NACE four-digit industries located in
the same NUTS three regions as the Eureka firms. Firms in close NACE

19France and Germany are the Eureka main participants.
20This pan-European database (1997-2009) surveys annual accounts of EU public and

private firms. To get this time-span (1997-2009), we match Amadeus covering 1997 to
2006 with Amadeus covering 2001 to 2009.

21The export revenue is defined as the quantity exported times the unit price.
22Nine Eureka firms do not export before the subsidies, of which five do not export

neither after the subsidies.
23We use the identification code called SIREN code to merge the two databases. Em-

ployment, physical capital and value added are available for 152 Eureka firms on the
period 1998−2006. The matching between Amadeus covering 1997 to 2006 and Amadeus
covering 2001 to 2009 reduces the number of Eureka firms. Employment, physical capital
and value added are available for 77 Eureka firms on the period 1998− 2009.

24France consists of 94 continental NUTS three regions. The Nomenclature of Ter-
ritorial Units for Statistics (NUTS) in Europe is available on the EUROSTAT website:
http://ec.europa.eu/eurostat/ramon/nuts.

25See the map in Appendix I.
26Although Eureka is a European program, the R&D subsidies are provided by the

national governments. Each national government selects the domestic firms and research
institutes that join the Eureka program. This selection is based on the national R&D
subsidy policy and follows the European community treaty.
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four-digit industries are firms in the Eureka NACE two-digit industries but
the firms in the Eureka NACE four-digit industries. These latter firms were
excluded so as not to capture R&D spillovers which might benefit firms
selling similar goods or services as the Eureka firms.

In addition, concerning the geographical pattern, the location of subsi-
dized firms seems to be weakly correlated. This is shown in table 2 on the
Eureka concentration indexes.27 The index in column 1 is the γ̂MS firm-
based index proposed by Maurel and Sedillot (1999). The index in column
2 is the γ̂EG employment-based index by Ellison and Glaeser (1997). Specif-
ically, table 2 reports that the location of any two Eureka firms are posi-
tively correlated.28 Given the magnitude of the indexes, the correlation is
weak. Furthermore, the difference between the estimators is large. The γ̂MS

firm-based estimator is four times greater than the γ̂EG employment-based
estimator. Such facts show that the French Eureka firms are heterogeneous
in terms of employment (Lafourcade & Mion, 2007).

[Table 2 about here]

We turn next to the summary statistics on the pre-subsidy period (1998−
1999) in table 3. Columns 1 and 2 show that the Eureka firms are not repre-
sentative of the average firms. They are larger firms in terms of employment
and sales relative to the other French firms in close NACE four-digit in-
dustries located in the same regions. The subsidized firms also are more
productive.

[Table 3 about here]

In addition, column 2 shows that the average RJV cost is equal to 3.4
millions Euros.29 Column 2 also reports that 60% of the subsidized firms
expect product innovation from the RJV and 51% are in RJVs gathering
more than two countries. Column 4 reports that less productive subsidized
firms30 are larger firms relative to more productive firms. They register on

27To build the Eureka concentration indexes, we consider that the subsidized firms form
their own "industry". There are then two "industries": the subsidized "industry" and the
not subsidized "industry".

28Tests on the variance of the concentration indexes show a 95% confidence level (Maurel
& Sedillot, 1999).

29For a subsidized firm, the RJV cost is the RJV total cost time the contribution of the
French institutions in the RJV, divided by the number of French institutions in the RJV.
This variable is used as a proxy of the R&D subsidies provided to the firm.

30We discuss how less productive and more productive firms are defined more in detail
in the following subsection.
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average smaller RJV costs. On the other hand, the correlation between intial
productivity and the RJV cost is weak (0.19).

4.2 Empirical strategy

We apply non-parametric matching31 combined with DID evaluation to in-
vestigate the causal relationship between R&D subsidies and exports. Match-
ing with DID evaluation aims to correct endogeneity. Specifically, this eval-
uation provides a key missing control group that brings information on the
behavior of the Eureka firms if they had not been subsidized. This approach
is also selected among others to take advantage of the large number of po-
tential firms in the control group available.

In a first step, we reduce the panel data into pre-subsidy period (1998−
1999) and post-subsidy period (2006 − 2008).32 The observation of one
variable on the pre-subsidy period is the mean of the observations in 1998
and 1999. Similarly, the observation of one variable on the post-subsidy
period is the mean of the observations in 2006, 2007 and 2008.

In the second step, we run a logit model on the firm characteristics that
drive the allocation of the subsidies. The model in table 4 is performed on
the pre-subsidy period. We control for the region and industry fixed effects
to reduce the bias related to the geographical and industrial patterns of the
Eureka program in France.

The binary outcome of the dependent variable is 1 if the firm gets the
Eureka subsidies afterwards and 0 otherwise. The covariates are the annual
accounts’ variables that are likely to bring proper information about firm
performance as the selection of the Eureka firm relies on. In particular,
the firm characteristics are age, size in terms of employment, total factor
productivity (TFP),33 the growth rate of capital investment, the loans over
sales and the export share defined as exports over sales.

The results in table 4 show that size is positive and significant at the
one percent level. It suggests that the large firms have a higher likelihood
to be subsidized. This can have several meanings. Size can be seen as a per-
formance outcome. Large firms are likely to have large R&D expenditures.

31We use a Gaussian kernel function.
32Collapsing the panel data into pre- and post-subsidy periods contributes to correct

for potential autocorrelation (Bertrand et al (2004)).
33We compute TFP following the approach of Levinsohn and Petrin (2003). The semi-

parametric approach of Levinsohn and Petrin (2003) corrects the simultaneity bias in the
production function estimation linked to unobserved firm productivity and input levels.
We used the value-added TFP version. See Appendix I for more details.
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Then they are more likely to innovate and to submit a good research pro-
posal to Eureka. Size can also reflect the firm lobbying power. Specifically,
large firms can have more bargaining power to get public subsidies. They
are hence more likely to be selected.

The results also suggest that that TFP (proxy for the firm technology)
and the export share are key firm characteristics to predict the Eureka selec-
tion. Both coefficients are positive and significant at the one percent level.
Age introduced to account for firm experience, the growth rate of capital
investment controlling for the influence of the firm’s growth trend on the
attribution of subsidies as well as the loans on sales are not significant.

[Table 4 about here]

In a third step, the firm propensity score, i.e. the estimated probability
of being subsidized conditional to the seven firm characteristics in table 4,
is derived from the logit estimates. Next, kernel weight is given to each firm
in function of its propensity score. This allows to construct the outcome of
interest, i.e. the weighted exports of the firms in the control group. The
weighted exports are computed for the pre-subsidy period and for the post-
subsidy period.

Finally, kernel matching associated with DID evaluation compares the
gap in the exports of the Eureka firms between the pre- and post-subsidy
periods with the weighted gap in the exports of the control group.

The effect of R&D subsidies, also called the average treatment effect on
the treated (ATT), is defined as following:

ATT = E(yit1 − yit0) − Ewij(y
j
t1
− yjt0) (1)

where yi represents the exports of the subsidized firm i, yj represents the
exports of the firm j in the control group; wij is the kernel weight of the
firm j in the control group matched with the subsidized firm i; and t0 and
t1 represent respectively the pre- and post-subsidy periods.

Kernel matching with DID evaluation is likely to provide accurate esti-
mates since it addresses endogeneity issues. This approach accounts for the
anticipation effect, causality and simultaneity. Specifically, the potential bias
of the anticipation effect reduces because the subsidized firms and the firms
in the control group have the same characteristics on the pre-subsidy period.
Therefore, the technique controls for causality. The subsidized firms and
the matched firms have the same exports activities during the pre-subsidy
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period. The potential simultaneity bias34 is also lowered as the firms in the
control group are selected on the pre-subsidy period, period where most of
the subsidized firms export. In addition, the DID evaluation controls for the
time trends as it estimates at the firm-level the gap in exports between the
first and second periods, i.e. the pre- and post-periods.

We perform several measures to assess the matching quality, i.e. to in-
vestigate how well kernel matching can balance the Eureka firms and the
matched firms on the pre-subsidy period. The measures in table A (Ap-
pendix I) suggest that matching performs well. Specifically, the pseudo R2

of the logit model after matching is low relative to this before matching.35

The low pseudo R2 of the logit model after matching indicates a weak ex-
planatory power of the logit model performed on the subsidized firms and the
matched firms. This suggests balancing as the matched firms seem to have
the same characteristics as the subsidized firms on the pre-subsidy period.
The magnitude of the standardized bias reduction after matching provides
additional support for balancing. The measure lies within 0.431 and 0.728.
This indicates that matching corrects the average propensity score gap be-
tween the subsidized firms and the firms in the control group by 43% to
72%.

5 Results from kernel matching

5.1 Exports and domestic sales

We start with the average results on exports and domestic sales in table 5.
We examine next the potential differential effect of R&D subsidies depending
on initial productivity and the type of innovation expected from the research
(tables 6 − 8). We report the robustness checks in tables 9 − 11.

The main outcome of interest is the intensive margin of exports.36 The
estimates in column 1 of table 5 indicate a positive difference in exports
between the subsidized firms and the matched firms. This difference, also
called the average treatment effect on the treated firms (ATT), is significant
at the one percent level. Column 1 reports that the R&D subsidies trigger

34The simultaneity bias is linked to the potential correlation between the innovation
inputs and the export inputs.

35The logit model before matching is the logit model on the unmatched firms presented
in table 4.

36The impact on the extensive margin cannot be studied since just five subsidized firms
of the sample do not export during the data time span (1998− 2008).
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a 4.4% increase in exports between the pre- and the post-subsidy periods.37

The 4.4% increase corresponds in value to an ATT of 23, 782 Euros.38 This
suggests that, on average, the difference in exports between the pre- and
post-subsidy periods is 23, 782 Euros higher for the subsidzed firm than for
the control group.

[Table 5 about here]

Turning to the export share, column 2 shows that the subsidized firms
become slightly more "export-intensive" than the matched firms. The ATT
for the export share is positive and significant (0.1%).39 The subsidized firms
also seem to register 2.0% higher domestic sales (column 3). The positive
effect of R&D subsidies on export share and domestic sales is also statistically
significant at the one percent level.

The estimates in table 5 suggest that R&D subsidies induce exports to
increase. This can be reinforced by the international pattern of Eureka. In
particular, it might be expected that the Eureka RJV partners expecting an
innovation fitting several European markets as the RJV must draw partners
from at least two countries. The Eureka innovation is then likely to be more
"export-oriented" and can provides additional incentives to the subsidized
firms to foster the activities on foreign markets.

In order to better understand the channels driving the increase in exports,
the following subsection examines the differential effect of R&D subsidies.
Specifically, we test whether the impact of R&D subsidies varies across more
productive and less productive firms as well as across product and process
innovation.

5.2 Differential effect of R&D subsidies

It might be that the impact of R&D subsidies differs across firms in function
of initial productivity. More specifically, it is possible that less productive
firms experience a larger export gain since these firms are expected to ben-
efit more from the subsidized RJVs. On the other hand, it might be that
the impact of subsidies differs according to the type of innovation expected
from the RJV as suggested by the literature on endogenous innovation and
exports. This motivates to assess the potential differential effect of R&D

37The export increase in percentage is defined as the ATT over the average outcome
difference for the matched firms.

3823, 782 Euros = exp(11.071)− exp(10.609).
390.1% = exp(−3.533)− exp(−3.565).
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subsidies by comparing less productive firms with more productive firms.
We also compare firms expecting product innovation from the research with
firms expecting process innovation.40

To disentangle less productive firms from more productive firms, we build
the initial proximity-to-the-frontier-firm index presented by Konings and
Vandenbussche (2008).41 The index computed on the pre-subsidy period
is the TFP of the firm i divided by the TFP of the frontier firm of the
NACE four-digit industry j.42

PROXIMITYij =
TFPij

MaxjTFPj
(2)

The normalized index therefore lies within [0; 1]. An initial proximity of
1 indicates that the firm i is at the technological frontier of the NACE four-
digit industry. The closer to zero the index is, the less efficient the firm is
compared to the frontier firm. In this respect, a less (more) productive firm
is defined as a firm with an initial proximity-to-the-frontier below (above)
0.37, the median proximity for the Eureka firms. This threshold means that
the frontier firm in a Eureka industry is on average three times more efficient
than the median subsidized firm.

5.2.1 Less productive and more productive firms

We first assess the differential effect of subsidies by performing regressions
for less productive and more productive firms (tables 6 and 7). These firms
are respectively defined as the firms with an initial proximity-to-the-frontier
below and above 0.37, the median proximity of the subsidized firms.43

Table 6 on less productive firms shows a positive and significant ATT
for exports, export share and domestic sales44. We find that less productive

40The type of expected innovation is determined in function of the research description
available on the Eureka website. In particular, a RJV is considered expecting a product
(process) innovation if the collaborative research is mainly oriented to find a new product
(process).

41The proximity-to-the-frontier index is estimated using all the firms in the Amadeus
database belonging to the Eureka industries and regions, i.e. out of the matched sample.

42The frontier firm is the firm that registers the highest TFP. TFPij is the exponential
of tfpij included in the Kernel matching approach. The TFP estimates are computed
following Levinsohn and Petrin (2003). See Appendix I for more details.

43Using the mean proximity (0.45) instead of the median produces similar qualitative
results.

44The ATT is significant at the one percent level across columns.
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firms register 5.1% higher exports, 0.6% higher export share45 and 0.8%
higher domestic sales.

[Table 6 about here]

We find a smaller gain for more productive firms. Table 7 reports that
these firms register 0.5% higher exports. In this respect, the estimates in
tables 6 and 7 suggest that less productive subsidized firms experience a
higher gain in export than more productive fims. These results prove to
be similar to the ones of Konings and Vandenbussche (2008). Specifically,
the two authors point out a larger effect of antidumping protection on the
productivity of less productive firms in the European union. Damijan et al.
(2012) also show a larger impact of innovation on the productivity of less
productive firms in Slovenia.

[Table 7 about here]

5.2.2 Product and process innovation

We investigate next the differential effect of subsidies depending on the type
of expected innovation. Table 8 reports the results on the Eureka firms ex-
pecting a product innovation from the RJVs and their control group (column
1) as well as the results on the Eureka firms expecting a process innovation
and their control group (column 2).

Column 1 on product innovation shows an ATT estimate positive and
significant at the one percent level. We find that the R&D subsidies for
product innovation can trigger a 7.1% increase in exports. Column 2 on
process innovation shows similar results but an order of magnitude smaller.
We find that the subsidies for process innovation can induce a 2.8% gain
in exports. These results suggest that innovation has a positive impact on
exports as shown by Van Beveren and Vandenbussche (2010). Specifically,
subsidies for product innovation prove to be more effective to increase exports
than the subsidies for process innovation. This can be related to the findings
of Caldera (2010) and Cassiman et al (2010). These authors report a positive
effect of product innovation on exports.

[Table 8 about here]
450.6% = exp(−3.152)− exp(−3.301).
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5.2.3 Robustness checks

In this subsection, we test the robustness of the estimates presented. As
a first robustness check, we compare single DID estimation with firm fixed
effects (table 9) with kernel matching combined with DID estimation that
controls for time fixed effect. Single DID is performed on the 62 subsidized
firms and the 10, 853 unmatched firms located on the common support, area
where the propensity score distributions of the subsidized and the unmatched
firms overlap.

The DID equation is the following:

ln(exports)it = α+β1(post−subsidy∗eureka)it+β2proximity+δi+εit (3)

For the subsidized firms and the unmatched firms on the common sup-
port, the post− subsidy dummy is equal to one if the observation concerns
the post-subsidy period and zero otherwise. The eureka dummy is equal
to one if the firm is a subsidized firm and zero otherwise. The interaction
between post − subsidy and eureka dummies captures the R&D subsidies
effect on the post-subsidy period. The proximity variable represents the
initial proximity-to-the-frontier. This variable is used as a control variable.
The δi parameter captures the firm fixed effects.

Table 9 reports a positive and significant coefficient for the interaction
term. This suggests a positive effect of the R&D subsidies on exports on the
post-subsidy period. In this respect, single DID estimation with firm fixed ef-
fect provides further confidence concerning kernel matching estimation com-
bined with DID evaluation since the results derived form both approaches
are qualitatively the same.

[Table 9 about here]

As a second robustness check, we compare radius matching evaluation 46

with kernel matching evaluation. The first column of table 10 summarizes
the results on kernel matching. Column 2 reports the results on radius
matching. The results in column 2 are close to the ones in column 1 for the
average effect of R&D subsidies, the effect on less productive firms and this
on product innovation. This gives additional support to kernel matching
evaluation.

46Radius matching gives the same weight to all the firms in the control group with a
propensity score close to the subsidized firm.
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[Table 10 about here]

Finally, we investigate whether the subsidy effect depends on the firm
size. Table 11 reports the effect for the large firms and small firms, i.e. for
the firms with more or less than 109 employees.47 The large firms and the
small firms seem to experience a gain in exports of the same magnitude.
These results compared to the results in tables 6 − 8 support that initial
productivity and the innovation expected from the research prove to be more
effective to drive a differential effect of R&D subsidies than firm size.

[Table 11 about here]

5.2.4 Discussion on kernel matching and nearest neighbor match-
ing

In this subsection, we compare kernel matching combined with DID evalu-
ation with nearest neighbor matching combined with DID evaluation (table
12). The two types of nearest neighbor matching performed are one-to-one
matching and one-to-many matching.

Kernel matching evaluation differs form nearest neighbor evaluation. The
former one gives weight to a large set of unsubsidized firms in function of their
propensity score. The kernel weights next are used to construct an artificial
control group bringing information on the evolution of the exports of the
subsidized firms if they had not been subsidized. Nearest neighbor matching
associates each subsidized firm with the unsubsidized firm(s) registering the
closest propensity score. One-to-one matching selects up to one firm per
subsidized firm. Ten-to-one matching select up to ten.

The results suggest that kernel matching with DID estimation can better
perform and correct for endogeneity. Specifically, this approach uses a larger
number of observations. It seems also to further balance the firms in the
control group with the subsidized firms, firms characterized by large size,
export status and lower initial "proximity-to-the-frontier".

First, Column 1 in table 12 shows the results on one-to-one matching with
DID estimation. Column 1 reports an insignificant ATT estimate. This can
be explained by the fact that one-to-one matching does not perform well.
Specifically, running a logit model with the nearest neighbors as firms in the
control group suggests unbalancing. The pseudo R2 of this model, i e. the
pseudo R2 after one-to-one matching in column 1, is high (0.149). Conse-
quently, the nearest neighbors do not seem to be similar to the subsidized

47109 employees is the median size of the subsidized firms.
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firms on the pre-subsidy period.

Second, column 2 on one-to-ten matching with DID estimation indicates
a positive and not significant ATT. This not significant result can be related
to the created control group. For each subsidized firm, one-to-ten matching
cannot provide ten similar matched firms, i.e. firms with close propensity
scores.48 This is likely to affect the significance level as the number of ob-
servations reduces relative to kernel matching with DID estimation.

[Table 12 about here]

5.2.5 Discussion on the differential effect

The results on the differential effect of R&D subsidies document that less
productive firms and firms expecting product innovation can experience a
larger gain in exports than more productive firms and firms expecting process
innovation. The findings suggest then that the effect may depend on initial
productivity as well as on the type of innovation expected. On the one
hand, the effect of the subsidies appear to be stronger for less productive
firms. The finding provides support to negative selection as the effect lowers
with initial productivity. This is also consistent with Röller et al (2007) and
Sissoko (2011) that report a higher profit gain and a higher productivity gain
respectively for less productive firms. Negative selection can emerge because
less productive firms self-select by applying for R&D subsidies to encounter
high innovation costs. Furthermore, these firms are more likely to enter a
RJV in order to share the benefits and the costs of innovation. In so doing,
they may also attract positive R&D spillovers from the other RJV members
(Cassiman & Veugelers, 2002).

On the other hand, the effect of subsidies appear to be stronger for prod-
uct innovation. This suggests that a product innovation is more effective in
creating an export premium than new cost-decreasing technology. As the
export variable is the firm export revenue, i.e. the quantity sold abroad time
the unit price, a price effect and a quantity effect can emerge. Firstly, prod-
uct innovation taking the form of vertical differentiation may be linked to
a price effect. It might be expected that vertical differentiation upgrading
the quality of a good raises its unit price. Secondly, product innovation tak-
ing the form of horizontal differentiation may be linked to a quantity effect
if foreign consumers prefer variety (Di Comité, Thisse and Vandenbussche,
2011). This differentiation widens the variety of goods produced with the

48There are 237 matched firms instead of the expected 620 firms.
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same technology. In the case of preference for variety, the consumers increase
the demand of the multi-product firm by buying more differentiated goods.49

In the study, it might be expected that product innovation combines the two
differentiations since France exports mainly into high income countries. It is
then likely that vertical differentiation associated with horizontal differenti-
ation50 creates a larger gain in the export revenue than each differentiation
in isolation.

The stronger effect for product innovation might be also driven by the
import competition from China and other emerging countries. This compe-
tition decreasing the sales of existing products may give additional incentives
to firms to conduct further R&D for new processes and higher quality prod-
ucts. Seen the tougher competition with emerging countries on the domestic
and export markets, it is likely that new higher quality products create a
stronger effect on firm outcome than new processes.

6 Conclusion

In this empirical paper, we assess the role of public R&D subsidies on exports
using an unique dataset of French firms that covers 11 years of data (1998-
2008). The dataset comprises the firms involved in a European program of
public R&D subsidies called Eureka. These subsidies are for the formation
of research joint ventures. The findings suggest that the subsidized firms on
average experience an increase in exports towards the end of the four-year
period of subsidization. Additionally, these findings suggest that initial pro-
ductivity and the type of innovation expected from the subsidized research
matter. Less productive firms seem to experience a larger premium in ex-
ports. The premium appears to be also larger for firms expecting product
innovation. To control for the potential endogeneity linked to the analysis,
we perform non-parametric Kernel matching combined with DID estimation.

From a policy prospect, the results have some implications. They sug-
gest that governments can spur exports by granting subsidies for research
joint ventures mainly to less productive firms. Specifically, providing R&D
subsidies to less productive firms seems to encourage them to widen the va-
riety of goods, to upgrade quality as well as to narrow the technology gap in
reducing marginal cost. Consequently, the design of a proper R&D subsidy

49This is possible without cannibalization, i.e. the new products of the multi-products
firm do not shrink the firm total demand by decreasing the demand for its existing products
(Bernard, Blanchard, Van Beveren and Vandenbussche, 2012).

50Di Comité, Thisse and Vandenbussche (2012) present a model combining the effect of
horizontal on vertical differentiation.
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policy in Europe can prove to be suitable in many ways. In particular, it can
be expected that the gain in exports and the potential quality and technol-
ogy upgrading support firms to face up to firm relocations and the growing
imports from the emerging countries. The extent to which an appropriate
subsidy policy can encourage the European firms to be better integrated in
the global market and to react to exogenous shocks has been little stud-
ied. The paper contributes in deepening the understanding of the channels
throughout such a policy can affect international trade. However, this issue
deserves to be further investigated.
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Appendix I - Eureka spatial concentration, matching quality, total factor
productivity and results on large RJV cost and small RJV cost

A1. Map and location quotients
To study the geographic pattern of Eureka, we compute location quo-

tients for the French Eureka NUTS three regions. The location quotient Qe,l
is defined as follow:

Qe,l =
ne,l/ne
nl/N

where ne,l is the number of Eureka firms located in region l; ne is the
total number of Eureka firms in France; nl is the number of firms in region
l; and N is the total number of French firms.

Figure 1: Concentration of Eureka firms in 2006

The map shows that the Eureka firms are concentrated in heterogeneous
NUTS three regions in terms of economic activity.51 Eureka firms are located

51For the regional density, we use the regional GDP per capita, which is available on
the Eurostat website:
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home.
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in high-density areas (Ile-de-France and Alpes-Maritimes) and in backward
areas (mainly in Indre, Puy-de-Dôme and Landes).52 This suggests that the
location of the Eureka firms and then their selection are not random.53

A2. Assessing Matching quality
In order to investigate how well Kernel matching can balance the Eureka

firms and the matched firms on the pre-subsidy period, we compute the
pseudo R2 after matching and the standardized bias reduction. Table A
first reports in columns 1 and 2 the pseudo R2 of the logit model on the
unmatched firms (before matching) and this on the matched firms (after
matching). The latter pseudo R2 is low relative to the former one for all
specifications. The low pseudo R2 of the logit model performed on the
subsidized firms and the matched firms suggests a weak explanatory power
of the model. In particular, there seems to have no difference in explanatory
variables between the subsidized firms and the matched firms. Consequently,
the low pseudo R2 after matching provides support to balancing, i.e. to the
kernel matching ability to select matched firms with similar characteristics as
the subsidized firms on the pre-subsidy period. Second, column 3 shows the
standardized bias reduction proposed by Rosenbaum and Rubin (1985). The
measure captures the difference in propensity score between the subsidized
firms and the (un)matched group. More precisely, the standardized bias SB
before matching is defined as:

SBbefore matching =
(P̄1 − P̄0)√

0.5(V1(P ) − V0(P ))

where P̄1 is the mean propensity score of the subsidized firms, P̄0 is the
mean propensity score of the unmatched firms. V1(P ) and V0(P ) are the
respective variances.

The SB after matching is defined as:

SBafter matching =
(P̄1 − P̄0)√

0.5(V1(P ) − V0(P ))

where P̄0 and V0(P ) is the mean and the variance of the matched firms’
propensity score.

52The Eureka firms are mainly founded in Puy-de-Dôme, Hauts-de-Seine, Yvelines,
Charente and Creuse. The location quotient for each of these regions is over 3.

53The assumption that the location of Eureka firms is random (as far as the location of
firms can be random (see Ellison and Glaeser (1997)) is rejected.
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The magnitude of the standardized reduction across specifications pro-
vides additional support for balancing. The measure lies within 0.431 and
0.728 meaning that matching corrects the difference between the subsidized
firms and the firms in the control group by 43% to 72%.

Table A: Kernel matching balancing quality on the pre-subsidy
period (1998 − 1999)

Matching Pseudo R2 before Pseudo R2 after SB red. Eur. firms Match. firms

All firms and expected innovation 0.441 0.056 0.634 62 10,853
Less productive firms 0.421 0.054 0.728 32 5,700
More productive firms 0.406 0.071 0.704 28 4,047
Product innovation 0.389 0.068 0.431 38 8,468
Process innovation 0.495 0.162 0.552 24 2,012
‡ The Pseudo R2 before kernel matching is the pseudo R2 of a logit model performed on the unmatched firms. The
Pseudo R2 after matching is the pseudo R2 of a logit model performed on the matched firms. The standardized
bias (SB) reduction measures the difference in SB before and after matching.

A3. Total factor productivity estimates based on Levinsohn
and Petrin

Simultaneity is inherent to the estimation of firm production function
since it is likely that input levels are correlated with the unobserved firm-
specific productivity process. To correct the simultaneity problem, Levin-
sohn and Petrin (2003) use intermediate inputs as a proxy for the unobserved
productivity shocks.54 An advantage of their approach based on the one of
Olley and Pakes (1996) is the data availability. Firms generally report inter-
mediate inputs like materials.

In the empirical evaluation on R&D subsidies, we apply the approach
of Levinsohn and Petrin (2003) to compute the total factor productivity
(TFP) estimates. In this approach, the production function is assumed to
be a Cobb-Douglas function as follows:55

Yit = AitK
βk
it L

βl
it (4)

where Yit is the value added56 of firm i at time t, Ait is the Hicksian
54Olley and Pakes (1996) use investment instead.
55Two types of Cobb-Douglas production function can be used: the value added produc-

tion function presented above and the revenue production function. This latter production
function is defined as: Yit = AitK

βk
it L

βl
it M

βM
it where Yit and Mit are respectively the rev-

enue and the material input of firm i at time t.
56Value added is defined as the revenue of the firm where the intermediate inputs are
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neutral efficiency level, Kit is the physical capital inputs and Lit represents
labor input. Yit, Kit and Lit are observed. It is not the case for the Ait
efficiency.

The following linear production function is derived taking the log of equa-
tion (4):

yit = β0 + βkkit + βllit + εit (5)

with ln(Ait) = β0 + εit. β0 is the mean efficiency level and εit is the
deviation from the mean efficiency level for firm i at time t. Moreover, εit
is the addition of the predictable component vit with the unobservable i.i.d.
component uqit. This latter component has no effect on the decisions of the
firm. uqit can be measurement errors or unexpected productivity shocks (Van
Beveren, 2007). On the other hand, vit is considered a state variable as it
affects the decisions of the firm.

The linear production function in equation (5) can be written as follows:

yit = β0 + βkkit + βllit + vit + uqit (6)

where β0 + vit is the total factor productivity (tfp) of firm i at time t,
denoted by wit.

Therefore, the tfp estimate is computed as follows:

ŵit = β̂0 + v̂it = yit − βkkit − βllit − uqit (7)

In Levinsohn and Petrin’s approach, productivity depends on capital and
materials. In this respect, wit = st(kit,mit).57

Finally, equation (6) can be written as follows:

yit = β0 + βkkit + βllit + st(kit,mit) + uqit (8)

and the Levinsohn and Petrin TFP estimates are derived for the latter
equation.

subtracted out.
57The st(kit, mit) is invertible under a set of assumptions (See Levinsohn and Petrin

(2003) for more details).
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A4. Results on large RJV cost versus small RJV cost

Table B reports the results on the R&D subsidies for the large and small
RJV costs. A firm is is considered having a large (small) RJV cost if its
contribution to the RJV is above (below) 0.68 million Euros, the median
RJV cost.

The results suggest that the firms having a large RJV cost experience a
larger gain in export. The ATT is positive and significant at the one percent
level. On the other hand, table C on the balancing quality assumption
suggest that matching does not strongly balance the subsidized and control
groups. The pseudo R2 after matching is equal to 0.162. This means that
after matching, there is still a difference between the subsidized firms and
the firms in the control group.

Table B: Results for large RJV cost and small RJV cost (1998−
1999 and 2006 − 2008)

ln(Exports) Large RJV cost Small RJV cost

ATT 0.399*** -0.019***
(1.152) (1.291)

Average outcome difference for the Eureka firms 11.700 10.408
Average outcome difference for the matched firms 11.301 10.427

Average outcome difference growth 3.53% -0.18%
Number of Eureka firms 28 34

Number of matched firms 5,583 4,180
‡ The table reports the Gaussian kernel matching results on the subsidized firms with
large and small RJV costs. The bandwidth of the kernel function = 0.005. A firm is
is considered having a large (small) RJV cost if its contribution to the RJV is above
(below) 0.68 million Euros, the median RJV cost. ATT is the average treatment effect
on the treated firms. The average outcome difference growth is the ATT over the aver-
age outcome difference for the matched firms. The bootstrapped standard errors are in
parentheses (1000 replications). Significance level: *** p-value<0.01, ** p-value<0.05
and *p-value<0.10.

Table C: Kernel matching balancing quality for large and small
RJV costs on the pre-subsidy period (1998 − 1999)

Matching Pseudo R2 before Pseudo R2 after SB red. Eur. firms Match. firms

Large RJV cost 0.471 0.162 0.326 28 5,583
Small RJV cost 0.340 0.083 0.557 34 4,180
‡ The Pseudo R2 before kernel matching is the pseudo R2 of a logit model performed on the un-
matched firms. The Pseudo R2 after matching is the pseudo R2 of a logit model performed on
the matched firms. The standardized bias (SB) reduction measures the difference in SB before
and after matching.
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Appendix II - Tables

Table 1: NACE two digit Eureka industries

NACE industry Number of firms
01 Agriculture 3
05 Fishing 1
15 Food Products and Beverages 13
17 Textiles 3
18 Wearing Apparel 1
20 Manufacture of Wood 3
21 Manufacture of Paper Products 1
22 Publishing and Printing 2
24 Chemicals 12
25 Rubber and Plastic Products 5
26 Other Non-metallic Mineral Products 1
27 Basic Metals 4
28 Fabricated Metal Products except Machinery and Equipment 7
29 Machinery and Equipment 17
30 Office Machinery and Computers 2
31 Electric Machinery and Apparatus 4
32 Radio, Television and Communication Equipment 14
33 Medical Instruments, Watches and Clocks 18
34 Motor Vehicles, Trailers and Semi-Trailers 3
35 Other Transport Equipment 10
36 Furniture 1
40 Electricity, Gas, Steam and Hot Water Supply 1
45 Construction 4
50 Sale and Repair of Motor Vehicles and Motorcycles 2
51 Wholesale Trade and Commission Trade 4
52 Retail Trade except of Motor Vehicles and Motorcycles 2
63 Supporting and Auxiliary Transport Activities 1
64 Post and Telecommunications 1
67 Activities Auxiliary to Financial Intermediation 1
72 Computer and Related Activities 25
73 Research and Development 17
74 Other Business Activities 26
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Table 2: Concentration indexes of Eu-
reka firms‡

2006
γ̂MS γ̂EG

Value 0.0227 0.0044
Standard Deviation 0.0007 0.0009
Number of firms 522,592 522,592
Number of industries 2 2
Number of spatial units 94 94
‡ γ̂MS is the firm-based index and γ̂EG is the
employment-based index. The spatial unit is
the NUTS 3 region. The two "industries" are
the subsidized "industry" formed by the Eu-
reka firms and the not subsidized "industry".

Table 3: Summary statistics (means) of key variables on the pre-subsidy period (1998 − 1999)
‡

Unmatched firms Eureka firms More product. Eur. firms Less product. Eur. firms

Employment 45 1,074 796 1,346
(242) (3388) (1487) (4544)

Total sales 1,092,075 21,900,000 16,900,000 26,800,000
(8,343,710) (6e+07) (4e+07) (7e+07)

Exports 160,190 9,287,815 7,145,206 11,400,000
(2,177,215) (3e+07) (4e+07) (3e+07)

Domestic sales 932,060 12,600,000 9,804,233 15,400,000
(7307558) (4e+07) (4e+08) (1e+07)

TFP 4 4.5 4.7 4.2
(0.7 ) (2) (1) (2)

Expected product innovation 0.60 0.60 0.60
RJV cost 3.411 5.872 1.014

RJVs with more than 2 countries 0.51 0.53 0.49
Number of firms 22,206 77 38 39

‡ The unmatched firms are the firms in close NACE four digit industries located in the Eureka NUTS three regions. An observation
on the pre-treatment period is the mean of the observations in 1998 and 1999. More (less) productive firms have a proximity-to-
the-frontier above (lower) than 0.37, the median proximity of the subsidized firms. A firm is is considered expecting a product
(process) innovation if its research joint venture (RJV) focuses mainly on a new product (process).The RJV cost is in million Eu-
ros. The Std Dev. is the standard deviation.
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Table 4: Characteristics of firms getting
R&D subsidies: Eureka firms versus firms in
the same NUTS 3 regions and in close NACE
four-digit industries on the pre-subsidy period
(1998 − 1999) ‡

I
Age 0.001

(0.002)
ln(Employment) 0.245***

(0.034)
ln(TFP ) 0.224***

(0.078)
∆ ln(TFP -0.078

(0.074)
ln(Exports/Sales) 0.995***

(0.283)
ln(Loans/Sales) -0.212

(4.877)
∆ Capital 0.001

(0.001)
Region FE YES

Industry FE YES
Intercept 2.917***

(0.869)
R2 0.441

Number of observations 17,723
‡ Table reports the regressions results of the logit
model where the control group comprises the firms in
the Eureka regions operating in the four digit NACE
industries close to the Eureka ones. FE stands
for fixed effects. Standard errors reported between
brackets. Significance level: *** p-value<0.01, ** p-
value<0.05 and *p-value<0.10.

Table 5: Results for exports and domestic sales (1998 − 1999 and 2006 − 2008)‡

ln(Exports) ln(Export share) ln(Domestic sales)

ATT 0.462*** 0.291** 0.275***
(0.864) (0.711) (0.309)

Average outcome difference for the Eureka firms 11.071 -3.533 14.033
Average outcome difference for the matched firms 10.609 -3.565 13.758

Average outcome difference growth 4.4 % 0.1 % 2.0 %
Number of Eureka firms 62 62 62

Number of matched firms 10,853 10,853 10,853
‡ The table reports the Gaussian kernel matching results. The bandwidth of the kernel function = 0.005.
Columns 1 − 3 show the results for exports, export share and domestic sales, respectively. ATT is the
average treatment effect on the treated firms. The average outcome difference growth is the ATT over
the average outcome difference for the matched firms. The 0.1% outcome difference for the export share
= exp(−3.533)− exp(−3.565). The bootstrapped standard errors are in parentheses (1000 replications). Sig-
nificance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.

33



Table 6: Results for less productive firms (1998 − 1999 and 2006 − 2008)‡

ln(Exports) ln(Export share) ln(Domestic sales)

ATT 0.550** 0.149*** 0.104**
(0.959) (0.738) (0.439)

Average outcome difference for the Eureka firms 11.376 -3.152 13.779
Average outcome difference for the matched firms 10.826 -3.301 13.675

Average outcome difference growth 5.1% 0.6% 0.8 %
Number of Eureka firms 32 32 32

Number of matched firms 5,700 5,700 5,700
‡ The table reports the Gaussian kernel matching results for the less productive firms. The bandwidth of the
kernel function = 0.005. Columns 1− 3 show the results for exports, export share and domestic sales, respec-
tively. Less productive firms have a proximity-to-the-frontier lower than 0.37, the median proximity of the
subsidized firms. ATT is the average treatment effect on the treated firms. The average outcome difference
growth is the ATT over the average outcome difference for the matched firms. The 0.6% outcome difference
for the export share = exp(−3.152) − exp(−3.301). The bootstrapped standard errors are in parentheses
(1000 replications). Significance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.

Table 7: Results for more productive firms (1998 − 1999 and 2006 − 2008)‡

ln(Exports) ln(Export share) ln(Domestic sales)

ATT 0.048*** 0.013*** -0.013***
(1.396) (1.131) (0.423)

Average outcome difference for the Eureka firms 10.528 -4.130 14.264
Average outcome difference for the matched firms 10.480 -4.143 14.277

Average outcome difference growth 0.5% 0.01% -0.01 %
Number of Eureka firms 28 28 28

Number of matched firms 4,047 4,047 4,047
‡ The table reports the Gaussian kernel matching results for more productive firms. The bandwidth of the
kernel function = 0.005. Columns 1− 3 show the results for exports, export share and domestic sales, respec-
tively. More productive firms have an initial proximity-to-the-frontier higher than 0.37, the median proximity
of the subsidized firms. ATT is the average treatment effect on the treated firms. The average outcome dif-
ference growth is the ATT over the average outcome difference for the matched firms. The 0.01% outcome
difference for the export share = exp(−4.130)− exp(−4.143). The bootstrapped standard errors are in paren-
theses (1000 replications). Significance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.
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Table 8: Results for expected product and process innovation (1998 − 1999 and 2006 − 2008)‡

ln(Exports) Expected product innovation Expected process innovation

ATT 0.702*** 0.329**
(1.059) (1.106)

Average outcome difference for the Eureka firms 10.604 12.047
Average outcome difference for the matched firms 9.901 11.718

Average outcome difference growth 7.1% 2.8%
Number of Eureka firms 38 24

Number of matched firms 8,468 2,012
‡ The table reports the Gaussian kernel matching results on exports for the subsidized firms expecting product
innovation (column 1) or process innovation (column 2). The bandwidth of the kernel function = 0.005. A firm
is is considered expecting a product (process) innovation if its RJV focuses mainly on a new product (process).
ATT is the average treatment effect on the treated firms. The average outcome difference growth is the ATT over
the average outcome difference for the matched firms. The bootstrapped standard errors are in parentheses (1000
replications). Significance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.

Table 9: Robustness check: Single DID estimation con-
cerning the subsidized firms and the firms in the same
NUTS 3 regions and in close NACE four-digit industries
on the common support (1998 − 1999 and 2006 − 2008) ‡

I
Post-subsidy period* Subsidy dummy 1.454**

(0.605)
Initial proximity-to-the-frontier 5.514***

(0.354)
Firm FE YES

Industry FE YES
Region FE YES
Intercept -0.581

(0.383)
R2 0.287

Number of observations 21,830
Number of subsidized firms 62

Number of control firms 10,853
‡ Table reports the regression results of the DID model run on
the common support where the propensity score distributions of
the subsidized firms and the firms in the control group overlap.
The firms in the control group are the firms in the Eureka regions
operating in the four digit NACE industries close to the Eureka
ones. FE stands for fixed effects. Standard errors reported between
brackets. Significance level: *** p-value<0.01, ** p-value<0.05
and *p-value<0.10.
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Table 10: Robustness check: Radius matching‡

ln(Exports) ATT Kernel ATT Radius Pseudo R2 after SB red. Eur. firms Match. firms

All firms and expected innovation 0.462*** 1.141** 0.082 0.616 62 10,853
(0.864) (0.571)

Less productive firms 0.550** 1.466* 0.086 0.638 32 5,698
(0.959) (0.870)

More productive firms 0.048*** 1.222 0.064 0.367 28 4,042
(1.396) (0.968)

Product innovation 0.702*** 1.435* 0.100 0.482 38 8,468
(1.059) (0.778)

Process innovation 0.329** 1.474 0.097 0.342 21 2,012
(1.106) (1.225)

‡ The table reports the radius matching results with the radius = 0.03. Radius matching is combined with difference-in-
differences evaluation. ATT is the average treatment effect on the treated firms. The pseudo R2 after radius matching is the
pseudo R2 of logit model performed on the matched firms. The standardized bias (SB) reduction measures the difference in
SB before and after radius matching. More (less) productive firms have a proximity-to-the-frontier above (lower) than 0.37,
the median proximity of the subsidized firms. A firm is is considered expecting a product (process) innovation if its RJV
focuses mainly on a new product (process). The bootstrapped standard errors are in parentheses (1000 replications). Signifi-
cance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.

Table 11: Robustness check: Results for large firms and small firms
(1998 − 1999 and 2006 − 2008)‡

ln(Exports) Large firms Small firms

ATT 0.198** 0.282**
(1.457) (0.850)

Average outcome difference for the Eureka firms 12.561 9.750
Average outcome difference for the matched firms 12.363 9.467

Average outcome difference growth 1.60% 2.98%
Number of Eureka firms 28 30

Number of matched firms 6,019 2,964
‡ The table reports the Gaussian kernel matching results on exports for the large
(column 1) and small firms (column 2). The bandwidth of the kernel function
= 0.005. A firm is considered large (small) if it counts more (less) than 109 em-
ployees, the median number of employees of the subsidized firms. ATT is the
average treatment effect on the treated firms. The average outcome difference
growth is the ATT over the average outcome difference for the matched firms.
The bootstrapped standard errors are in parentheses (1000 replications). Sig-
nificance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.
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Table 12: Discussion: Results on exports for one-to-one matching and one-to-many
matching (1998 − 1999 and 2006 − 2008)‡

ln(Exports) One-to-one matching One-to-ten matching

ATT -0.009 0.119
(1.457) (0.525)

Average outcome difference for the Eureka firms 11.070 11.070
Average outcome difference for the matched firms 11.079 10.952

Average outcome difference growth 0.08% 1.09%
Pseudo R2 after 0.149 0.054

Number of Eureka firms 62 62
Number of matched firms 58 237

‡ The table reports regression results for one-to-one matching in column 1 and for one-to-10 match-
ing in column 2. Matching is combined with difference-in-differences evaluation. ATT is the average
treatment effect on the treated firms. The average outcome difference growth is the ATT over the
average outcome difference for the matched firms. The pseudo R2 after matching is the pseudo R2

of logit model performed on the matched firms. The bootstrapped standard errors are in parenthe-
ses (1000 replications). Significance level: *** p-value<0.01, ** p-value<0.05 and *p-value<0.10.
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