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1. Introduction

This paper is part of a broader research progradentaken by the Eureka Secretariat
(ES), under the Israeli chairmanship, to strengttiem methodological basis for the
assessment of Eureka's impact on firm performahbere are two main objectives to
this program: (1) to establish a comprehensive auglogical framework for estimation

of the economic effect of participating in Eurelad (2) to provide the ES with the
appropriate policy-shaping tools to evaluate angrowe Eureka's economic impact.

A key ingredient in achieving these objectives hagn the four professional
workshops on the subject that took place in thehE&dquarters in Brussels with the
participation of expert teams from Denmark, Frahneeel and Spain, and national
Eureka representatives (NPCs) from The NetherlaRdstugal, Slovakia, Sweden and
Turkey.

In Sections 2 and 3 of the paper we describe ththadelogy for the estimation
of the economic effect that stems from particiggatin Eureka. This methodological
approach was presented and adopted at the workshepsoned above. In Sections 4
and 5 we describe the procedure, data and resulsiroempirical application of the
proposed methodology. Overall our results show tpesi strong and statistically
significant Eureka effects in terms of sales anghlegment. The results are found to be
robust across several model specifications. Ini@e@& we summarize and bring forth
our recommendations.

The research summarized here was carried out byPE.&plied Economics
Ltd., a private research-based consulting firmclirg the Office of the Chief Scientist in

the Israeli Ministry of Industry trade and Laboretealuate R&D programs.
2. What is the Eureka Effect?

Before we address this question it is useful taes@vthe current methodology used to

evaluate the effect of Eureka.
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2.1. Using market impact report data to evaluate Eureka

Eureka evaluates its performance by analyzingitied &nd market impact reports (MIR)
submitted by participating firms at the end of gwe®ject, and 2 and 4 years after
completion.

The submission of these reports is voluntary asgaese rates are generally low.
This low response rate is problematic since thepsssnare not large enough to get
reliable estimates of effects and, even more proate, the set of firms that choose to
respond may not be representative of the populatidinms participating in Eureka.

More specifically, the set of responding firms @bplausibly be representative of
the more satisfied firms; these may be firms tloaédee participating in Eureka in the
future and then have an interest in keeping a wgrkielationship with Eureka
authorities. This creates a selection bias in tiferénce drawn from such a sample.
Namely, the inference would be valid for the setmaire satisfied firms but it would not
be valid for the population of participating firras a whole.

Thus, it seems reasonable to request mandatory licoro@ in the provision of
firm and project level information from firms ree@ig Eureka's support. This would
increase response rates and attenuate selectsn bia

The market impact reports contain information abobaracteristics of the
participants as well as their evaluations of thehm®logical and commercial
achievements of the project. This information isyveetailed and of great interest. For
our purposes, the questions asking for a qualéatanking of overall commercial
achievements as a result of the project, as wdbhrahe monetary value of the estimated
additional turnover resulting from the project afegreat relevance. These responses are
widely cited as being an outcome of the Eureka ganog This, however, would be a
correct interpretation of the data only under varct assumptions. The firms' responses
reflect the commercial impact of the joint R&D pgof being carried out by the firms and

its partners. This commercial impact can eitherth realized impact at the time of
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answering the survey or an expected impact. If sgume that the joint R&D project
would not have been carried out at all without ipgration in Eureka, and that the firm
does not invest in alternative R&D projects themg anly then, would firms' responses
represent the effect of participating in the Eurpkagram.

In any other scenario, the estimated effect wowerestimate the true effect of
participating in Eureka. To see this, supposeitidged the joint R&D project would not
have been carried out without Eureka but that th@ fnvests some (or all) of the
resources intended for the cooperative projechimlgernative R&D project, or even in
the same project but without cooperating with otfwns. In this situation, in order to
obtain the effect of participating in Eureka we \buneed to subtract the benefits
(realized or expected) accrued to the alternatnagept from the firm's response to the
MIR questionnaire. Or, to take a more extreme examguppose now that the firm
would carry on the joint project even without Ewasksupport. Then, if the R&D project
is exactly the same with and without Eureka's pigdtion, then Eureka's effect is, of
course, nil.

In other words, using the MIR figures, without atjng for alternative R&D
investments in the event the firm does not parigpn Eureka, overestimates the true
effect of participating in Eureka since it impllgitassumes that the participating firm

would generate zero benefits if it were not to nee&ureka status.

2.2. The Eureka effect

What is the Eureka effect? Is there a real effégbasticipating in Eureka? There are
good reasons to believe that potentially there ushsan effect. Eureka facilitates
cooperation among firms by helping to identify puigl partners and by offering a
framework where IP (and other) frictions among per$ can be harmoniously resolved.
Since the target firms are SMEs working in différeountries, Eureka's seal of approval
may also serve as a signal to private investorsitaihe project's quality. In some cases,
Eureka can potentially turn a single-firm R&D prfjento a joint R&D project. Thus,

6
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getting Eureka status may change the nature oR&®@ project as well as the extent to
which the firm invests in R&D activities.

In general, Eureka's effect is to facilitate coapen in R&D projects across
countries. Naturally, we should then ask whethés it a desirable goal. From a social
point of view, cooperative R&D is in general preést to noncooperative R&D because
it avoids wasteful duplication of scarce R&D resms. R&D cooperation may also be
preferred by private firms (as well as sociallyhca it internalizes spillovers among
them. Indeed, there is ample empirical evidencgesiing that cooperation in R&D, not
necessarily across different countries, has peséffects on firm performance.

In sum, participating in Eureka can have real é¢ffeean R&D activity and
consequently on firm performance. This is the efiee would like to estimate.

More formally, the Eureka effect is defined as tliiéerence between an observed
outcome of the participating firm and its counterfactual outcome in the case it would not
have participated in Eureka. This difference answers the question of what Wdave a
participating firm done (in terms of the outcomeasgre) if it were not to receive
Eureka's support. The difference between the obdeperformance of the participating
firm and its counterfactual is what is known in therature as the treatment effect on the
treated. The treatment in this context is to pgdie in Eureka.

Of course, we never observe the counterfactualoowtc so that it has to be
estimated if we want to know something about tHectfof Eureka. Before we address
the estimation issue in Section 3 we want to dis¢he possible choices regarding the
outcomes or indicators of participating in Eureka.

! See Caloghirou et al (2003) for a survey on re$egoint ventures and Belderbos et al (2004) for
evidence on the positive effect of R&D cooperatimm productivity among Dutch innovating firms.
Brenstetter and Sakakibara (2002) find that patemtomes are positively associated with the degfee
potential R&D spillovers among participants witldigpanese R&D consortia.
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2.3. Outcome measures

Given that Eureka's stated goal is to promote R&Dperation among SMEs across
countries, a natural choice for outcomes wouldheeiicidence or extent of transnational
R&D cooperation among SMEs. If the participatingrfiwould not have engaged in
R&D cooperation without obtaining Eureka's sealapproval then the Eureka effect
would indeed be positive in the sense that the raraginduced firms to cooperate in
R&D whereas, in its absence, they would not hawpecated.

This choice of outcome, however, ignores the pddgilthat the counterfactual
for the participating may be to carry on with trean® (or very similar) R&D project,
perhaps without cooperating with a foreign firmtoinvest in alternative R&D projects.
Limiting the analysis to transnational R&D coopeératis then likely to overestimate the
effect of Eureka oroverall R&D activity since it ignores alternative R&D activity
undertaken by the firm in the case it did not pgvtte in Eureka.

This argument suggests choosing total R&D experahtwf the firm (i.e., total
R&D outlays in all research activities of the firad the outcome, as this will account for
alternative R&D activity in the counterfactual sition. This choice, however, also has
its problems. Suppose that a participating firmgenenot to participate in Eureka, would
undertake by itself the same research projecteéniohed to undertake in cooperation with
a foreign partner under Eureka's tutelage. The fivould then have to spend more
resources on R&D since it is doing the project alaor it would have to cut down other
research projects in order to maintain the sameatiiR&D budget. In any case, we will
conclude that Eureka had a negative or a nil effageé measure outcomes by total R&D
expenditures of the firm. Under the chosen outcomeasure, this would be the correct
conclusion since the same research project is heenigrmed with or without Eureka's
participation, and the firm may have scaled dowreoR&D activities in order to fund
this particular project.

Yet this does not sound totally correct becausenttere of the R&D project
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itself changes when the research is done coopehatnith other firms rather that solely
by a single firm. And this change in the natureéhaf project cannot be (fully) captured in
the R&D expenditures figures. In fact, the probleith measuring R&D activity via its
input side, i.e., using expenditures, is that iplicitly assumes that all research projects
are equally valuable to the firm. Arguably, coopeeR&D allows firms to benefit from
each other's knowledge base and this should befested in improved research
outcomes. Cooperating with firms located in différeountries enlarges the set of
potential partners allowing for a better choicgpaftners and, consequently, for enhanced
synergy effects. Furthermore, transnational R&@wd for the possibility of opening
new national markets with direct effects on futsiaées performance which is particularly
important in our context since the R&D projects dad through Eureka are near-to-
market projects. Thus, a given research project eviblve differently and will have
different performance outcomes if undertaken in pewation with another firm.
Furthermore, its performance will also depend oretiver the R&D partner is local or
from another country. Importantly, these differeneall not be (fully) manifested in the
amount of R&D expenditures spent on the project, dinould be reflected in research
outcomes and in the monetary benefits they generate
This reasoning suggests that one way of measummgutcomes of Eureka in the

presence of heterogeneity across R&D projects, dvbel to use indicators of research
outcomes. Patents applied for or granted is an pkaaf such indicatorsUsing patents,
preferably accounting for their quality throughatibns, would allow us to compare
R&D projects which are different in nature (i.eppées and oranges) thereby solving
many of the problems mentioned above.

Differences in research outcomes should ultimalkedy to differences in profits.

We can then use profit data as an outcome of R&Diaes, even though profits depend

2 By their very nature, however, patent counts dodifférentiate between more or less valuable patent
Economists have used citations to patents to atdouthis heterogeneity in patents. The numbetirés

a patent is cited by other patents is used as asuneaf the patent's quality. The finding is thairencited
patents are also more valuable.



REKA
/\ TI’)’IPD KRAE 2 B
I IRMANSHIP

Estimating the Effect of Participating in Eureka on Firm Performance

on many factors, many of them unrelated to R&D .(daxes). Profit data, however, are
seldom available. Data on sales, on the other haredavailable and correlated with
profits. Note that sales should be measured afirtinelevel and not at the project level
which, even if available, will, again, ignore otleunterfactual activities of the firm that
may affect sales through other channels. A singitgument could be used for justifying
the use of employment figures as an outcome of R&D.

In this report we use sales and employment data as observable outcomes of

participation in Eureka.

3. Estimation of the Eureka effect

Estimation of counterfactuals is not easy. The avigilable source of data for estimating
the counterfactuals is the outcome data of nongyaating firms, and the question is
how to use these data. A naive approach would suggéeng the mean outcome of R&D-
doing firms which did not receive Eureka suppofie problem with this naive approach
is that firms receiving Eureka support are probabfferent from those not receiving it
along dimensions that may matter for performaneang@aring differences in outcomes
between participants and non-participants willaefflthe effect of these differences on
outcome, in addition to the effect of participating Eureka. For example, more
innovative firms may be more likely to participate Eureka and may also have better
outcomes. In this case, the naive estimator widlrestimate the Eureka effect.

There are various approaches in the literatureofme owith this problem. The
regression approach usually assumes a parametdelnf®g., linear) of outcomes as a
function of covariates and estimates the parametethis model. For example, firm's

sales are posited to be a linear function of chpttack, employment, R&D expenditures

% An interesting hypothesis -- not explored in thépart -- about a possible effect of Eureka is R&D
cooperation allows partners to evaluate each @thérto gain a better understanding of the potewnsikie
that could be generated from joint operations. Tfioms participating in Eureka should be more grdéo
acquire or merge with other firms (maybe, but retessarily, with their Eureka partner) or beingttrget

of an acquisition or takeover process. This suggdsit an additional relevant outcome by which to
measure the Eureka effect is the occurrence of @AM

10
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and, for our purposes, participation in Eurekangsiata on these variables for firms that
did and did not participate in Eureka would allos/to estimate the parameters of this
relationship using statistical (regressions) teghes. The coefficient of the Eureka
variable measures the difference in expected dadéseen a firm that participated in

Eureka and the expected sales of the same firnit Imad participated in Eureka. Thus, in

effect we use the estimated parameters to prediiet counterfactual, i.e., what a

participating firm would have done were it not trgcipate in Eureka.

The alternative approach we propose here does aquire parametric
assumptions and is also more intuitive than theessgon approach. It is called the
matching approach (Abadie and Imbens, 2006, 20009) In this approach we look for
a twin, or group of twins, to a participating firand use the outcome of this twin (or
twins) as an estimate of the counterfactual outcdroe clarity of exposition, we will
proceed as if there is only one twin; later we wellurn to the case of several twins. We
say that we match a twin firm to each firm partitipg in Eureka.

This twin is a firm that is very similar to the gaipating firm in terms of its pre-
Eureka participation characteristics, except ferfrct that it did not participate. Suppose
we find a firm which is identical in every aspeatthe firm that received Eureka support
during the period before the Eureka support decigsias made. The fact that one firm,
and not the other one, received Eureka status eanelwed as random since both firms
are ex-ante identical. Moreover, the outcome oftifia firm would accurately represent
the counterfactual outcome of the treated firm bheeaagain, both firms are identical at
the time of the treatment, except for one of thegeiving the treatment. The difference
in outcomes (after the Eureka project is complebed)veen the treated firm and its twin
is attributed to the effect of participating in Eka. In other words, if we can find such a
twin firm we can then recreate the conditions oadadom experiment and the difference
in outcome between the treated and non-treatedpmtrol, firm consistently estimates
the effect of the treatment. Indeed, borrowing fribra jargon of experiments, the twin

firm is the control firm for the participating firm

11
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Implementing this simple yet powerful idea is nasy since we usually do not
observe all the characteristics that make up a.fBuppose we observe a vector of
characteristics denoted by. x may include the firm's size, as measured by sRI&&
intensity (R&D as a share of sales), past investmém R&D, patent history, the
technological area in which the firm operates, &tgortantly, these characteristics are
measured before the treatment occurs, i.e., bafwefirm receives Eureka's support.
There are still many things that make up a firmthe sense that they affect the firm's
performance, that are not included xn either because they are not observed, such as
liquidity or other financial constraints faced thetfirm, or because they are intrinsically
not measurable, such as the degree of innovatigsesfdbe manager.

The important point is thak includes enough characteristics to validate the
assumption that the assignment of Eureka status between two firms having the same x is
essentially random. To be clear, this is the critical assumption utyileg the matching
approach. This assumption is sometimes called dleetson on observables assumption
since, essentially, we are assuming that the Eusekection committee selects which
firms to support only on the basis of the vectorof characteristics.Thus, which of
various firms with the sama& actually gets Eureka status can be viewed as nanblo
other unobserved factors enter the committee'sidacmaking because if these factors
differ among the firms having the samxethey could affect both the decision to give
Eureka support and the performance of the firmetneiconfounding the effect of Eureka
with the effect of these unobserved factors.

An example can clarify this issue. Suppose that whebserved manager's
innovativeness increases outcome performance aralses viewed favorably by the

selection committee. In this case there is (pasjtiselection based on an unobserved

* The selection of projects is probabilistic in tlemse thatx determines the probability of being approved
for Eureka. The actual decision, conditional ¥nis random. In fact, we need to assume that sefect
not deterministic or, more precisely, that the tabty of being approved for Eureka conditional &nis
strictly less than one. Otherwise, there will netribn-participating firms for a giveR . This assumption
is known as the common support assumption.

12
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variable which is ignored in our choice of the twirm (since innovativeness is not
observed in the data, i.e., it is not includedkin As a result, the treated firm is likely to
be more innovative than its twin and will thereftr@ve a higher observed outcome due,
in part, to being more innovative to start with amat only due to its participation in
Eureka. This will bias (upward) our estimation bétEureka effect. This bias could be
avoided if x were to include a measure of innovativeness. &kasnple makes clear how
crucial it is to specify the vectox in such a way that the assumption of selectioa int
treatment based only ox is believable.

As a technical matter it is very difficult to matéinms on a multidimensional
vector of characteristics. Recall that we wantwbetor x to include as many variables as
necessary to make tiselection on observables assumption plausible. It may well be the
case that we will not be able to find a non-pgoaating firm with exactly the same
characteristicsx as the participating firm. This problem was soNsdRosenbaum and
Rubin (1983) who showed that if the selection osembables assumption holds far
then it also holds for a one-dimensional functidn o, namely the probability of

receiving Eureka support conditional an

p(x) = Pr(Eureka = 1| x)

This probability is called th@ropensity score and it is a function ofx. Thus,
instead of matching on the multidimensional vectowe match on the one-dimensional
propensity score function which is easier. By maighon the propensity score we
compare a firm that received Eureka status withttardfirm that was not supported by
Eureka but that was ex-ante equally likely to reedtureka support. Of course(x) is
not known and we will therefore have to estimatesing standard statistical methods
(e.g., a probit regression).

A simple estimator of the Eureka effect could then

13
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1
NZ(ylt - ytwin(i),t)
I
wherey denotes the outcome measure (sales or employmeatpost-participation year

t, and the indexes and twin(i) denote treated firmn and its twin, respectivelyN is the

number of firms participating in Eureka.

For each Eureka firm the twin firm is chosen such that
‘p(xi) - p(xtwin(i)j issmallest

and the outcome data on the twin firm is chosemdwespond to the same calendar
period for which we observe the outcome data oBheska firm. This avoids comparing
firms operating in different time periods and fagutifferent macroeconomic conditions.
As mentioned above, for this estimator to work weltequires x to include

enough characteristics so that that the assignmieRureka status between two firms
having the samex can be considered essentially randohhis is a very strong
requirement orx which can be difficult to meet with the availaldata. Instead we
propose to use a variation of this estimator, ngmel

1
Eureka Effect = NZ(Ayi - Ayw.n(i)) (1)

whereAy denotes the change iry between a post-participation year and a pre-
participation year.

This estimator is called thmatched difference-in-difference estimator since it is
based on the change in outcome changes betwedre#tied firm and its control. The
advantage of using changes in outcome is that img @lsechanges in the firm's outcome

we control for the effect of additive, time-invantafactors affecting outcomg that are

not included inx because they are unobserved. As in the previcamgbe, suppose that

14
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unobserved innovativeness does not change overatmth¢hat it increases the probability

of receiving Eureka,p(x), and it increases saley ) in an additive fashion. Since the
twin firm was not matched on the basis of innowatiess, but only on the basispok ( )

and innovativeness increases the chances of ragditreka support, the outcome of the
treated firms will be higher than the non-treatech$ because they are more innovative
and not because they patrticipated in Eureka. THicanfound the Eureka effect and, in

this example, it will bias the estimated effect apals. Using changes ig solves this
problem because\y does not depend on unobserved, time-invariantitiaedfactors

affecting outcomes.
To see this point more formally we assume that i@k outcomes are any

function of observed, possibly time-varying factors,, and of the participation
indicatorE,, and a linear function of unobserved, time-invatritactors denoted by,

and of unobserved but time-varying factorsas follows,

Yie = /U(Xit’ Ei )+ Z + Uy
The Eureka effect is then

:u()gt '1)_ /u()ﬁt ’O)

since this answers the counterfactual questionaf Wwould the outcome of a firm
change had it not participated in Eureka.
Clearly, in this model, the simple difference
Ve = Younir = 060D~ #0un O 2 + U = Zaog) ~ Ui
will be picking up differences in the unobservedtéas between and its twin. The

underlying idea is that, when averaging overthese differences wash out. Thus, we

15
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estimate amverage Eureka effect and not an Eureka effect for eadividual firm.

We treat the termu, as a zero-mean random factor affecting outcomelwls
uncorrelated withx, and E, (e.g., an unexpected increase in demand for tine'sfi

product). The zero-mean assumption is a normabzatiithout loss of generality. The

average ofu; — Ui Will converge to zero whei is large. The problem is that when
the unobserved factors i@ are correlated with receiving Eureka support, agieg
these simple differences acrassvill not eliminate the terng, — z,,;.,. Since we cannot
rule-out the possibility that;, is correlated withE;, the estimator} Y (yi - ytwm(i)) will

be biased.

The solution is to eliminateg, by examining changes between a pre- and post-

Eureka yearf, andt,, in y, sinceAy, — Ay, does not dependontigs' ,

AY; = AYyingy = (ﬂ(xnl 1)- ﬂ(xno 0))- (ﬂ(xtvmnmtl 0)- ﬂ(xrvw'na)to 0)
+(uit1 - uito )_ (utwin(i)t1 - utwin(i)to )

= ,U(Xitl 71)_ ;u(xitl,o)+ (uitl — Uy, )_ (utwin(i)t1 ~ Uniin(iyt, )

since, by the definition of matching, the obsereecthponent of the mean outcome is the
same for participating firms and their twins in thpre-participation vyear,

,u(xito ,O): ,u(xtwm(i)to ,O), and the twin's outcome after Eureka should bestae as the
counterfactual outcome, i.eu(%,,0)= £{Xingy. :0)-

An important remark is that even though we use gbann outcome the Eureka
effect we estimate is still interpreted as repraagrthe average difference between the
observed outcome of the participating firm and its counterfactual outcome in the case it
would not have participated in Eureka. That is, it measures the change in sales or

employment due to participation in Eureka. In marar, it shouldnot be interpreted as

16
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the change in thehange in sales or employment due to participation indkar This

occurs because the matching ensures that pre-gaatfifferences iny between Eureka

firm i and its twin are nil except for unobserved timeamant factors which are removed
by the time-differencing.

The advantage of this difference in differenceneator is that by using changes
in outcomes we do not need data on the time-inngradditive factorsz since these do

not affect Ay. This reduces our data requirements. On the othed,hthe matched

difference-in-difference estimator is feasible oiflyhere are outcome data for a period
before and for a period after participation in Hare

So far, the exposition of the matching estimatacpeded by matching only one
twin to each treated firm. Note also that this twes been chosen by requiring that its
propensity score be closest to the propensity sabtiee treated firm (ideally, the scores
should be the same but this does not usually anqormractice). This raises the question of
using more than one twin for each firm. In factpmactice we sometimes use twins,
the closestk non-participating firms to the treated firm inrtex of their propensity
scores. The choice between a single twin and mamstinvolves a trade-off between
bias and variance of the estimator. By using tbeedt match to a treated firm we reduce
the bias of the estimator since we are using tisé fnatch. Including additional matches
increases the bias since we use inferior matchg#geduces the variance of the estimator
since we are averaging over many firms to estirtt@ecounterfactual.

An additional issue is whether to allow non-treafeths to serve as twins of
more than one treated firm. Allowing for this impes the quality of the matching since
for each treated firm we have more potential twiisadie and Imbens, 2006).

In equation (1) we may want to restrict the sehonm-treated firms to firms that
belong to the same group as the treated firm. iBhauppose we are looking for a match
for a small firm in biotech. We can search for tsvemmong all non-treated firms or we
can restrict the search to the set of small firmdiotech. That is, we match on the

propensity score within a subset of the non-treéitets defined by some characteristics
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(such as industry, size, etc.).

The Eureka effect can be estimated for differefigsoups of the data, i.e., by
industry, size group, etc. provided we have enduggited and non-treated firms in each
group. This allows us to test for differences ia Bureka effect across these groups. We
report estimates of the Eureka effect for SMEslargk firms separately.

A related exercise is to restrict the choice ofnsvio firms that received support
from the local R&D Authority (e.g., the OCS in Istathrough its regular R&D support
programs. By doing this we are choosing a particataunterfactual where the treated
firm would have received public R&D funding if itoumld not have participated in
Eureka. The Eureka effect estimated in this mawwoend represent the additional value
conferred by Eureka above and beyond the contabudtif the regular R&D support

programs.
4. Description of the data

The empirical analysis uses data on European aadligirms. We need data on pre-
Eureka participation characteristiasto estimate the propensity score and on outcomes
y to estimate the Eureka effect. Moreover, we nbedd data for the participating firms
as well as for their non-participating twins.

The Eureka Secretariat provided a list of firmst tparticipated in Eureka
individual projects since 19889Using this list and various sources of data westocted
a sample of 381 European and 31 Israeli firms plaaticipated in Eureka projects that
started during the period 1996-2004, for the Euaopfrms, and that started during the
period 2000-2008, for the Israeli firms. In the Bening of this Section we describe the
construction of this sample; we start with the Eaan firms.

Our main source of data on boxhand y is the Amadeus database. Amadeus is a
pan-European database compiled and constantly eghdgt Bureau van Dijk from local
information providers: it includes financial andsiness firm-level data for 43 European

® That is, we do not include projects funded by Eateother programs such as Eurostars, Clustets, et
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countries -- including standardized annual accoyotssolidated and unconsolidated),
national industry codes (NACE, US SIC, and NAIOB)ancial ratios, sectorial activities
and ownership information. This report is basedrmAmadeus database updated up to
2007 that contains data of companies up to 2006camplemented with data from firms
that appeared earlier in the database but that wWespped from the 2007 version
(because of having missing data for 4 consecutas)’

Notice that a firm can participate in more than dfwweka project, although
usually not during the same time perio@ihus, the unit of analysis will not be the firm
per se but the combination of a project and a fifimat is, we base our analysis on the
participations of firms in Eureka projects. By definition, theege more firms than
Eureka projects (since projects involve at leaftrds) and there are more participations
than firms (since firms can participate in morentibaie project). Table 1 shows the actual
number of Eureka projects, firms and participatibbpsSME statu$.

In order to identify the Eureka firms in the Amadedatabase we searched the
Amadeus database for the name and country of daitte dirms in the Eureka list. We
also tried a more refined search by adding the wityere the firm is located to the
matching criteria (in addition to name and counby) this resulted in significantly fewer
matches. We decided to use the name-country eritefier conducting satisfactory
representativity checks and verifying that ourreation results did not change when we
used the more stringent criteria. Table 2 indictibes we locate 42 perce@%) of the
participations in the Eureka list in Amadeus.

As discussed in Section 3, estimation of the effd#cparticipating in Eureka

requires us to compare the outcomes of particip@ntbat of their controls. Recall that

® The data were processed by a third party, witlallegcess to the relevant Amadeus data, under the
methodological guidance of Applied Economics Ltd.

" However, 92.5 percent of the firms participat®ity 1 project, while 6.5 percent participate iraety 2
projects.

8 SME status as reported in Eureka’s list of firms.
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we use sales and employment as outcohiBsese outcomes correspond to the post-
Eureka participation period. We also need data mnparticipation outcomes for two
reasons: first, the matched difference-in-diffeeerestimator is based on changes in
outcomes over time and, second, we want to us&preka outcomes as a matching
variable to identify the twins. Eureka projects aiulast for 2-3 years and it is likely
that the impact of Eureka on outcomes is spread a¥ew years after completion of the
project. It follows that if we want to measure pemiance up to, say, 3 years after
completion of the project, we would need at leagteérs of data for the participating
firms and their controls. The number of Eureka &mwith 6 or more consecutive years of
data in Amadeus is very small and we would be fbtceuse only a small fraction of the
1082 patrticipations identified in the data.

To overcome this limitation, we proceed as folloWwsr the pre-treatment
outcome, we average the non-missing outcome measiugng the 4 year period
starting, and including, the first year of the jpjand up to 3 years before the project
starts'® This way of computing the pre-treatment outconmuires at least one year of
data among the 4 years as opposed to requiringfdafarecisely the year before the
project starts. In addition, it smoothes out urtegldluctuations in sales and employment.
Similarly, for the post-treatment outcome, we agerthe outcomes of up to 3 years after
completion of the project. Using this approach, ave able to find data for about 15

percent(%) of the Eureka participations (Table 2). That st empirical analysis will

be based on 381 participations corresponding tdfig®8 and 306 projects.

Amadeus does not cover Israeli firms. For thesadiwe utilized data collected
by the Office of the Chief Scientist (OCS) in tiseaeli Ministry of Industry, Trade and
Labor, the Eureka Secretariat's database, firngligfinancial statements and from Dun
& Bradstreet, Israel. The Israeli data covers mtgje¢hat started between 2000 and 2008
(and finished by 2009). We identified 69 Israelrtmapations (61firms) that appeared

° Sales are measured in 2005 prices.
10 Assuming that the outcome during the first yeanastly determined by pre-participation factors.
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both in the Eureka Secretariat and in the Isra€lB@lata bases. Table 2 indicates that we
have data on about 45 percég) of them**

The control firms used to estimate the counterfdabutcomes are taken from the
pool of firms that did not participate in Eurekéhelcontrols for the European Eureka
firms are taken from Amadeus, while the controlstfee Israeli Eureka firms are taken
from the OCS database. An important difference betwthe two sets of controls is that
firms in the OCS database are firms that were adivR&D and received government
support through one of the OCS programs, whileghasAmadeus do not necessarily
engage in R&D? This difference affects the interpretation of thgtimated effects.
Unfortunately, because of the small number of ole@ns in each country, it is not
possible to analyze each country separately amd tharefore about country differences
in the estimated effects

Another issue of concern is that the selectionirohd into the sample may be
non-random. Since the inclusion of firms in the plams driven by the availability of
data in Amadeus, the issue is the criteria by wiiichs are included in Amadeus and,
once included, the reasons for their lack of dake concern is that Eureka firms that did
no succeed in their business left Amadeus (or wetdancluded to begin with) and the
sample therefore includes disproportionately thestnsmccessful firms. Our estimation
methodology can cope with such as concern as lsnpeafactors determining success
for each firm are constant over time. Howeverhd teasons for remaining in the sample
are related to the success or failure of the Eupekgect itself we will then be sampling
disproportionately from the successful firms and mierence will be correct for this
selected group of firms only. There is not muchoaa do at this stage about this. Note,
however, that the selection could also work in dpgosite direction: more successful

firms are bought by larger firms and therefore plsar from the sample.

! Note that there are less firms than projects @ ld1aeli case since some of the firms participat2
projects, and the partners are European firmsatn, 87 percent of the Israeli firms participatedli
project, while 13 percent participated in exactlgrgjects.

12 Amadeus has a an R&D expenses variable whichdsing for most firms.
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Tables 3-8 present descriptive statistics for th@ Eureka participations (381
European and 31 Israeli). Most of the projectstathbetween 1997 and 2003. Slightly
more than a fifth of the participations in the sémgre Spanish which is overrepresented
(as is Israel), while about 2/3 are SMEs. When aating our final estimates of the
Eureka effect we therefore weight the individudéets so that the country’s share in the
sample average is the same as its weight in thelaiogn.

Not surprisingly, most of the projects -- about@2cent -- are in the IT area. The
sample distribution of SMEs and technology areawvelsy similar to the population
distribution so that the sample is representativil® population of Eureka participations
in these two dimensions. The size distribution aftigipations, in terms of pre-Eureka
sales and employment, is quite spread out with afidupercent of the participants
selling under 1 million euros per year (and empigyi7 workers on average), and 9
percent of the participants selling above 1 billeuros per year (and employing 79,000
workers on average).

At this stage, we have data on 412 participanth sittcome information on two
points in time corresponding to a pre-Eureka apdst-Eureka period. For all other firms
in Amadeus and the OCS database -- firms that didparticipate in Eureka -- we
compute a 4-year moving average of sales (in 20@®g) and employment using the
non-missing available data for each such firm. Thie data for both treated and non-

treated firms are averaged over time.

5. Results

5.1. Estimation of the propensity score

We mentioned above that the variableximsed to estimate the propensity score should
be such that the selection on observables assumgialeemed believable. That is,

conditioning on p(x), receiving Eureka status is as good as random the@mpoint of

view of the potential outcomes. Thuswould need to include all the factors affecting th
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probability of receiving Eureka that could alsceaffpotential outcomées.This is a very
stringent requirement which is difficult to compily practice. Amadeus offers some
information on the firm's pre-Eureka characterssgach as its sales and employment but
is missing information on its R&D activity, fundingources, etc. Fortunately, the
availability of longitudinal data -- data over tirfa@ the same firm -- allows us to account
for time-invariant unobserved factors in our estioraof the Eureka effect as described
in Section 3. Thus, the availability of outcomeadah at least two points in time (before
and after Eureka) compensates in part for the ¢dekrich list of factors.

For the European participants we estimated a protmtiel to estimate the

probability of receiving Eureka support, i.ep(x) = F(x£) where F () is the normal
cumulative distribution anc are pre-Eureka characteristics. We estinyate ugifg the

firms that start Eureka in a given year and firmsAmadeus that are not in Eureka (at
any point during the sample period). The explanatariables in this regression are sales
and employment as well as 2 digit industry and égqudummies. We also included a set
of size class dummies to capture non-linearitfeSales and employment for the Eureka
participants are measured in the pre-Eureka pdasdiefined in Section 4). We pooled
the observations over all years -- and added yeamndes -- resulting in 2,751,503
observations. The estimated coefficiepitsare presented in Table 9.

We observe in Table 9 that size class is signifiGard that within each class,
larger firms have a higher probability of receiviBgreka approval, although this effect is

not significant. There are significant differeneesoss countries, years and industries.

13 Note that because it is very likely that the patdriwins among the firms in Amadeus did not apiay
Eureka, p(X) reflects both the probability of receiving Eurektatus, given that the firm applied, as well

as the probability of applying to Eurek& should then include factors that affect the prdabgbof
applying as well as the probability of obtainingréka status once the firm has applied. If we cdotais

on firms that applied to Eureka but did not recdtveka support, i.e., their projects were rejectieeh we
would be conditioning on having applied to Eurekd ¢his would reduce the data requirements<on

1% Seven size classes defined by sales, as in Taldes B: 0 sales, sales between 0 and 1 millionseuro
between 1 million and 10 million, between 10 mifigoand 50 million, between 50 million and 1 billjon
between 1 billion and 5 billion, and more than lidn euros in sales.
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The propensity score for the Israeli firms wasreated separately using size class
dummies and a technology area indicator availabtee OCS data (instead of the 2 digit

SIC variable used with the European sample).
5.2. Propensity score matching

We use the predicted probabilify(x) = F(x,é) to compute the log odds-ratio

604 = Iog{li—f’(x)}
)

and use the log odds ratio to check the commonatiggsumption, i.e., that for each
treated firm there is at least one control firmhmMhe same propensity scoré(x) is
easier to use thap x ( Since the latter is a very small number.

For each Eureka participantwe looked for a non-treated firm whose valuedok ()
is closest tod X )This is callednearest neighbor matching. In addition, we require that

the twin firm belong to the same industry and copas the treated firm as well as to the

same size class. That is, for each Eureka partitipaa twin firm satisfies the following

criteria:

1) Their value ofq is closest taj, and less thard25x STD(G(x)) away fromg;

2) They belong to the same countryias
3) They belong to the same 3 digit SIC industry.as
4) They belong to the same size class.as

5) Their data is for the pre-Eureka yeariof

The standard deviation daf x ( i§ 1.87 so that we require that a twin's log odd®

be no more than 0.47 away from the Eureka firngsddds ratio. Because the mean of

15 The mean ofp(X) is 0.0001356, while that dfi(X) is 10.73.
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q(x) is 10.7, the radius requirement 1 ensures that¢laeest neighbors are indeed close
(in an absolute sense) to the treated firms.

The same procedure was used for the 31 Israelcipations.

We started with a total of 381 European particpai but, for some of these
participations, we could not find an appropriaténtwVe could not computé x( for 6
firms since they were missing their industry affiilon (2 digit SIC) variable. Two of the

firms got p(x) = 1and were also dropped. 42 participations were mdecause even
though we found controls with similag(x)'s they did not satisfy (at least) one of the

remaining four requirements (i.e., these controésewnot within the same country or
industry or size class or year). Finally, we alsad hto drop another 12 Eureka
participations which were successfully matchedwns but their twins did not have
post-Eureka outcome data. Altogether, we disca@fedreated observations. A similar
analysis of the Israeli firms forced us to disc&garticipants (out of the initial 31
observations).

The performance evaluation is therefore conducte®@4 Eureka participations for
whom we could find an appropriate twin firm from @mg the non-participants according
to the five requirements presented abt€able 10 presents the distribution of the log
odd ratio for the treated firm and for their twiriéote that there are 359 control firms
instead of 344. The reason is that in some casefowe two or more controls that
gualified as twins and had identical log odds rdtistead of selecting only one such twin
we average the outcomes of all the tied twins. RAseeted, the treated and controls

groups are well balanced in termsdf Due to the presence of very large Eureka firms,

the mean pre-Eureka sales and employment for ¢a¢etl are larger than for the control
firms. These differences in mean, however, aresigstificantly different from zero. We
also observe that the differences between treatddcantrol firms appear only in the

181 the robustness checks in Section 5.3.1, we us@nd instead of one by choosing the four controls
firms with the closest log odds ratio ﬁp in addition to the other four requirements.
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higher quantiles of the distribution. Thus, balagcon the propensity score also balances
pre-Eureka sales and employment between treatedaantibl groups.

5.3. The Eureka effect

We measure the outcomes in natural logs and therdéfe Eureka effect reflects the
percentage change in sales or employment due taipation in Eureka. This is the
effect that occurs after participation in Eurek&irig into account that firms were in
Eureka during different lengths of timé.

Table 11 presents our results for the estimatedkzueffect according to equation
(1). These estimates are based on the nearestboeighatch, the matching done
according to the five requirements in Section 3tds is our baseline scenario and, later,
we will examine the robustness of the estimatedli®s$o variations in this scenario. We
show the estimated effects of participation in Ekaréor all 344 Eureka participations
taken together and for those corresponding to Skis large firms, 237 and 107
participations, respectively.

We find that participation in Eureka increased pumticipation sales and
employment by 28 percent. That is, sales and emmoy for Eureka participants are, on
average, 28 percent higher relative to the saldsamployment that would have resulted
if the firm had not participated in Eureka. Theserements are annual increases as well

as the increment for the 3-year post-Eureka pe#od wholé? In particular, they should

Y That is, the effect is not normalized on a per-ymsis. A natural normalization would be by thesexkt
of the investment in R&D but these data are notlabke.

18 \We use the EU definition of SME status: less tB&f employees and annual sales under 50 million
euros.

9 Recall that we measure average annual sales fay 8pyears after the project is completed. If salee
larger by 28 percent relative to the counterfactnavery year then total sales over the 3 yeaogere
also 28 percent higher than the total counterfaciaias.

More formally, let yilt be the outcome in tht" year after the project is finished for the pap#ting firm

and let yi? be its counterfactual outcome. The estimates weorte correspond to
In(%Zf;lyﬁ)— In(ézle yi(t)) which is identical toln(ztilyilt)— In(Zf’zlyi?) This presupposes that we
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not be understood as meaning that sales and emeidyane increasing 28 percent per
year. To make valid inference on the effect of Earever longer time horizons requires
longer time series of post-participation outcomes.

These are large and precisely estimated Eurekatgffelt is possible, however,
that they overstate the Eureka effect because,pexoe the Israeli firms, we have no
guarantee that the twin firms are involved in R&Dbjpcts. As a consequence, our
estimated Eureka effect may be picking up parhefdositive effect of the R&D projects
themselves. The best way to avoid this possiblg isi#o get additional data on the R&D
activity of the control firms. Lacking these data deal with this issue in two ways. First,
our matching procedure ensures that Eureka firngstheir twins belong to the same
three digit industry branch. Second, as describeBection 5, we estimate the propensity
score using productivity and the firm’s wage bsl additional characteristics. These two
variables are usually higher for R&D performingnis and we therefore use them to
partially identify R&D doers. As shown in Sectiontbe estimated effects are still large
and significant.

It should be emphasized that we estimate an avezffiget and that there is
dispersion around these averages, as can be sdha last five columns of table 11,

showing the percentiles of the distribution af; — Ay, - In fact, about 2/3 of the

individual effects are positive, and thus 1/3 & tlrms participating in Eureka exhibit a
decrease in sales relative to the alternative. Thislearly seen in Figures 1 and 2
showing the distribution of the individual differegrin-difference effectsay, — Ay,ina -

The large firms exhibit larger effects than the SM&ales for larger firms are 29

percent higher while sales for SMEs are 27 perbggtier. However, the effects are

significant for both types of firms. The difference even stronger for employment:

have non-missing data for all the 3 years

20 As shown in Abadie and Imbens (2009), the uswaiddrd errors overestimate the true standard errors
when matching is on the estimated propensity scbine.results are therefore even more significaan th
what they appear.
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participation in Eureka causes large firms to iaseetheir employment by 43 percent
while smaller firms increase theirs by only 18 getc

We use the estimates of the Eureka effect to coenthé increase in sales and
employment that can be attributed to overall pgoditon in Eureka projects that started
between 1996-2003 and finished by 2005 (the peroa@red by our sample). We did this
in two steps. First, we multiply the estimated Kareffect (given in percentage terms)
from Table 11 by the average pre-Eureka outcomakegsand employment) of the
participating firms in our sample to obtain an ags absolute effect for the sample
firms. We then multiply this average absolute dffdyy an annual number of
participations to give a total annual Eureka effethe annual number of Eureka
participations is the population average numbeprofects that started during the 1996-
2003 period (and ended by 2005). All the stepsie$¢ computations appear in Table 12.

We computed the absolute effects separately for Skt for the large firms in
order to avoid outlier effects due to the preseoicgery large firms. As an additional
measure of precaution we limit the set of largenéirto those having less than 1,000
workers.

The annual total increment in sales that can béatéd to overall participation
in Eureka projects that started between 1996-20@Bfimished by 2005, is about 526
million euros for the SMEs and 3.6 billion euros fbe large firms. The corresponding
total figures for employment are 2,164 and 24,1us, the bottom line is that the
additional annual sales and employment due to the participadf firms in Eureka
during the mentioned period amount to approxima#hpillion euros and 26,000

employees.
6. Robustness checks

In this Subsection we modify the baseline spedificain two ways and analyze the
impact of these changes on the estimated EurekatefResults are presented in Table

13. The top two panels - A and B -- consider maglon 4 nearest neighbors instead of
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one neighbor as done in the baseline specificatioisble 11. The estimated effects are
robust to the use of more twins.

We estimated an alternative specification for thegppnsity scorep(x) where we

added two additional explanatory variables: preekarvalue added per worker and pre-
Eureka share of wage costs in value added. Theisdwause these two variables to help
us select R&D performers among the non-particigatinms since value-added and
wages tend to be significantly higher among R&Df@ening firms (recall that R&D
data is not widely available in Amadeus). The nundfdreated observations is reduced
by about 25 percent because of missing data ore ttves variables. The bottom two
panels -- C and D -- match on one twin firm but thee alternative specification of the
propensity score. As observed, this does not chéamge@eneral nature of our findings,
even though they reduce somewhat the Eureka efidedboth sales and employment.
This reduction in the estimated effect could sugtes the Eureka effect might be lower
vis-a-vis firms that did not participate in Eurekat are involved in R&D activities.
However, the difference in estimated effects migldo be due to selection issues
regarding the sub-sample of firms with availableigaadded and wage bill variables.
Table 14 examines the effect of outliers on thenrteareka effect. We do this by

trimming the top and bottom 1 and 5 percent obsEms on Ay, —Ay,,., and

recomputing the mean for the trimmed distributioiée observe that the estimated
effects do not change much when we discard theemer2 and 10 percent of the

observations. Thus, the large Eureka effects arenen by outliers.

7. Concluding remarks

7.1. Summary of results

e It is important to compare observed outcomes okkaparticipants to the potential
outcomes they would have obtained had they notiggzated in Eureka; the

counterfactual outcomes.
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e We use a matching methodology to estimate thesetedactuals.

e We find positive and statistically significant Ekeeeffects in terms of sales and
employment:

- On average, sales and employment of participatmgsfare 28 percent higher
than the sales and employment they would have exmad had they not
participated in Eureka.

- The Eureka effects are larger for large firms tlk@nSMEs firms, particularly
the employment effects.

- These estimates are robust to changes in the rspdelifications and removal

of outliers.

e The additional annual sales and employment duedrto participation in Eureka
projects that started during 1996-2003 and finisbgd2005 amount to almost 4
billion euros and 26,300 employees.

7.2. Recommendations

e Eureka Permanent Assessment Task Force
- Eureka's assessment should be conducted on arbegsla.

- Assessment planned and overseen by a permanemt tagkeforce.

e Data Collection from Applying Firms
- Mandatory: participating firms should be requiredfitl in a questionnaire at
application time and up to 3 years after completibthe project.
- Data collection should be a systematic real timsualation of quantitative
data uniformly and coordinated by Eureka headqtgrte
- Subjective/qualitative data can be very meaningRila complementary layer

but cannot substitute for objective/quantitativeada
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e Obtaining Data on Potential Twins

- We recommend the acquisition of full access to Alneadeus data base, the
only source of comparable and updated data aconsdrees.

- Use the updated Amadeus data to estimate the Ewfédet for firms that
participated in Eureka up to 2008 (our estimatiowets projects completed by
2005).

- We recommend to match Amadeus data to Patent Datxes in order to
improve pre-participation matching and also as dterreative outcome

measure.
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Figures

Figure 1: Distribution of firm difference-in-difference Eureka effects - sales
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Figure 2: Distribution of firm difference-in-difference Eureka effects — employment
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Tables

Table 1: Projects, firms and participations in population

European (1996-2004) Total SMEs Large firms

Projects 932

Firms 2378 1537 841

Participations 2597 1654 943

Israeli (2000-2008)

Projects 63

Firms 61 50 11

Participations 69 56 13
Table 2: Projects, firms and participations in sample

European (1996-2004) Identified With data
Projects 638 306
Firms 978 359
Participations 1082 381
Israeli (2000-2008)

Projects 34 30
Firms 30 26
Participations 35 31

Notes: "Identified" means European firms found in Amadeus and Israeli firms found in the
OCS data. "With data" means with non-missing pre- and post-Eureka data on sales and

employment
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Table 3: Timing of the participations

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
Total

Started

21
43
55
66

Finished
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Table 4: Distribution by country

Country

SPAIN

FRANCE
GERMANY
ISRAEL

ITALY

UNITED KINGDOM
NORWAY
BELGIUM
FINLAND

THE NETHERLANDS
CZECH REPUBLIC
SWEDEN
SWITZERLAND
GREECE
AUSTRIA
DENMARK
POLAND

TOTAL

Participations

Percentage

in sample

21.40%

12.10%
9.20%
7.50%
7.50%
7.30%
6.80%
5.80%
5.80%
4.60%
4.40%
3.60%
1.70%
1.50%
0.20%
0.20%
0.20%

100.00%

Percentage

in population
9.20%
10.00%
12.00%
2.60%
5.30%
7.40%
2.90%
4.70%
3.10%
8.60%
4.20%
4.50%
5.40%
0.70%
2.90%
2.70%
1.40%
87.40%

Notes: population percentages computed for the relevant period
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Table 5: Distribution by Size

Participations Percentage Percentage

In sample in population
SME 263 64% 64%
Large Company 149 36% 36%
Total 412 100% 100%

Notes: population percentages computed for the relevant period

Table 6: Distribution by technology area

Technology Area (Eureka Definition) Participations  Percentage Percentage
in sample in population
Information 93 22.60% 21.10%
Medical & Biotechnology 70 17.00% 15.00%
Robotics-Production automation 66 16.00% 16.10%
New Materials 63 15.30% 15.20%
Environment 44 10.70% 11.80%
Transport 29 7.00% 8.00%
Energy 22 5.30% 5.80%
Communications 20 4.90% 4.60%
Lasers 5 1.20% 2.40%
Total 412 100.00% 100.00%

Notes: population percentages computed for the relevant period
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Table 7: Pre-Eureka sales by size class

Size class by sales N Mean SD Median
0 2 0 0 0
0-1M 57 431 290 442
1M —-10M 117 4,195 2,783 3,167
10M -50M 100 24,093 11,242 21,332
50M -1B 101 265,853 256,501 134,705
1B-5B 23 2,413,919 1,165,185 1,957,927
5B+ 12 54,666,604 68,659,880 22,791,584
Total 412 1,799,260 14,512,442 15,182

Notes: M-million, B=billion. Sales in 2005 prices, in thousand euros.

Table 8: Pre-Eureka employment by size class

Size class by sales N Mean SD Median
0 2 4 2 4
0-1M 57 7 6 6
1M -10M 117 54 81 30
10M -50M 100 161 137 126
50M - 1B 101 1,338 1,670 606
1B-5B 23 6,343 5,381 5,566
5B+ 12 151,960 173,798 99,209
Total 412 5,164 38,221 109

Notes: M-million, B=billion.
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Table 9: Propensity score estimation

Explained variable: Participation in Eureka (eureka ) — binary dummy variable
Explanatory variables: pre-Eureka sales (avgsalesbe fore) and workers (emp_before), dummy
varaibles for country (cc), 2 digit SIC codes (sS) , Size group (by sales - ww) and year
(yy)-
Probit regression Number of obs = 2751503
LR chi 2(68) = 1455. 37
Prob > chi 2 = 0. 0000
Log likelihood = -2967. 2567 Pseudo R2 = 0. 1969
eureka | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e me e mmm e e mm e m e mm e mmmmm—— -
w2 | -2.302782 . 1596523 -14.42 0.000 -2.615695 -1.98987
w3 | -1.96698 .1556151 -12.64 0.000 -2.27198 -1.66198
ww | -1.575091 .1557592  -10.11 0.000 -1.880374  -1.269809
wws | -1.184717 . 1552297 -7.63 0.000 -1. 488961 -.880472
w6 | -.5246788 . 1716743 -3.06 0.002 -.8611542  -.1882033
yy2 | -.3603551 . 0940591 -3.83 0.000 -.5447076  -.1760026
yy3 | -.2961136 . 0813222 -3.64 0.000 -. 4555022  -.1367249
yy4 | -.3100635 . 0783959 -3.96 0.000 -. 4637167  -.1564102
yy5 | -.3017846 . 0762386 -3.96 0.000 -.4512095 -.1523598
yy6 | -.35233 . 0749174 -4.70 0.000 -.4991654  -.2054946
yy7 | -.3529944 . 0741347 -4.76  0.000 -. 4982957  -.2076931
yy8 | -.6263193 . 0842881 -7.43  0.000 -. 7915211  -.4611176
ss2 | -.1094981 . 442142 -0.25 0.804 -. 9760805 . 7570843
ss4 | -.9384891 . 4256362 -2.20 0.027 -1.772721  -.1042576
ssb | -.4370687 . 4431878 -0.99 0.324 -1.305701 . 4315634
ss6 | -.8658355 . 4323059 -2.00 0.045 -1.71314  -.0185315
ss7 | -.1985819 . 4892626 -0.41 0.685 -1. 157519 . 7603551
ss8 | -.4838689 . 4135739 -1.17  0.242 -1.294459 . 326721
ss10 | -.1975458 . 4259154 -0.46  0.643 -1.032325 . 637233
ssll | -.2050604 .5122635 -0.40 0.689 -1.209078 . 7989576
ssl2 | -. 226435 . 4335282 -0.52 0.601 -1.076135 . 6232646
ss13 | -.5777084 .4555299 -1.27 0.205 -1. 470531 . 3151138
ssl4 | -.5527761 . 4532152 -1.22 0.223 -1.441062 . 3355094
ss15 | -. 52963 . 4946377 -1.07 0.284 -1. 499102 . 4398421
ssl6 | -.2685008 . 4112094 -0.65 0.514 -1. 074456 . 5374549
ss1l8 | -.6153637 . 423571 -1.45 0.146 -1. 445548 . 2148202
ss20 | -.3683776 . 4234264 -0.87 0.384 -1.198278 . 4615228
ss21 | -.4640312 . 4272026 -1.09 0.277 -1.301333 . 3732705
ss22 | -.6537917 . 4155728 -1.57 0.116 -1.468299 . 160716
ss23 | -.3718083 . 4104957 -0.91 0.365 -1.176365 . 4327485
ss24 | -.2452836 . 4108658 -0.60 0.551 -1. 050566 . 5599985
ss25 | -.3814506 . 4136501 -0.92 0.356 -1.19219 . 4292887
ss26 | -.1558531 . 4137836 -0.38 0.706 -. 9668542 . 6551479
ss27 | -.4430749 . 4544266 -0.98 0.330 -1.333735 . 447585
ss29 | -.3485933 . 4576271 -0.76  0.446 -1. 245526 . 5483395
ss31 | -.6070562 . 465117 -1.31  0.192 -1.518669 . 3045563
ss32 | -.6905131 . 4454301 -1.55 0.121 -1.56354 . 1825139
ss33 | -.5367828 . 4604016 -1.17  0.244 -1. 439153 . 3655878
ss34 | -.6317419 . 42735 -1.48 0.139 -1.469332 . 2058488
ss35 | -.9809486 . 4122427 -2.38 0.017 -1.788929  -.1729678
ss36 | -.8497731 . 415811 -2.04 0.041 -1.664748  -.0347985
ss4l | -.5239475 . 5027335 -1.04  0.297 -1.509287 . 4613921
ss42 | -.914885 . 4736129 -1.93 0.053 -1.843149 . 0133791
ss43 | -.4813181 . 5087329 -0.95 0.344 -1. 478416 . 5157801
ss44 | -1.258565 . 4684351 -2.69 0.007 -2.176681 -. 340449
ss45 |  -.7302615 . 42875 -1.70 0.089 -1. 570596 . 1100731
ss46 | -.7685934  .4914121 -1.56 0.118 -1.731743 . 1945566
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ss49 | -.4472436 . 4093984 -1.09 0. 275 -1.24965 . 3551625
ss50 | . 1950876 . 4749933 0.41 0.681 -.7358821 1.126057
ss54 | -.235859 . 4544277 -0.52 0.604 -1.126521 . 6548031
ss56 | -.2748092 . 4517979 -0.61 0. 543 -1.160317 . 6106985
ss58 | -.4111145 . 4105551 -1.00 0. 317 -1.215788 . 3935588
ss59 | . 5223764 . 4742057 1.10 0.271 -. 4070496 1.451802
ccl | -.9417105 .3137748 -3.00 0.003 -1.556698  -.3267232
cc2 | -.4513981 .1134731 -3.98 0.000 -. 6738013  -.2289949
cc3 | . 0823066 . 1245952 0. 66 0. 509 -.1618956 . 3265087
ccd | -.7982134 . 2977378 -2.68 0. 007 -1.381769 -. 2146581
cc6 | -.1604168 .1166643 -1.38 0.169 -. 3890746 . 068241
cc7 | -.7217115 .1027607 -7.02 0.000 -.9231188  -.5203042
cc8 | -.8248055 . 1066142 -7.74 0. 000 -1. 033765 -.6158456
ccll | -.7944723 . 1081074 -7.35 0. 000 -1. 006359 -. 5825857
ccl2 | -.2587063 .1120135 -2.31 0.021 -.4782489  -.0391638
ccl4 | -.5420308 .1010966 -5.36 0.000 -.7401765  -.3438851
ccl5 | -.5030538 . 1216944 -4.13 0. 000 -. 7415705 -. 2645372
cclé | -.4106267 . 1708275 -2.40 0. 016 -. 7454424 -.0758111
ccl8 | -.8300434 . 110169 -7.53 0.000 -1.045971  -.6141162
avgsal eshe~e | 1. 40e- 09 1. 16e-09 1.21 0.225 - 8. 65e-10 3.67e-09
enp_before | 1. 35e-07 1. 16e-07 1.17 0. 243 -9.17e-08 3. 63e-07
_cons | -.2047243 . 4400582 -0.47 0. 642 -1.067223 . 6577739

Ref erence val ues for dumm es: ww/ (sales 5B+), yy9 (2003), ssl17 (sic 29), cc9 (G eece),
ccl3 (Pol and), ccl7 (The Netherl ands)
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Table 10: Balancing

g treated
g control

Pre-Eureka Sales treated
Pre-Eureka Sales control

Pre-Eureka Employment treated
Pre-Eureka Employment control

344
359

344
359

344
359

Mean

7.088
7.065

288,339
199,064

1,025
515

SD

1.933
1.935

2,202,561
1,064,523

6,095
2,373

Percentile Percentile

10%

4.307
4.307

521
523

25%

5.752
5.755

1,959
2,119

19
15

Percentile

50%

7.193
7.144

11,914
11,495

77
70

Percentile Percentile

75% 90%
8.421 9.483
8.419 9.506

67,153 411,314
68,043 457,591

366 2,000
343 942

Sales in 2005 prices, in thousand euros.
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Table 11: Eureka effect on Sales and Employment (baseline scenario)

Sales
Employment

Sales
Employment

Sales
Employment

Eureka
Effect

0.281
0.280

0.273
0.178

0.290
0.433

Standard

Deviation

0.051

0.048

0.063
0.055

0.078
0.087

95% lower 95% upper
T-value bound bound Number of Eureka
Participations

All Firms

5.510 0.181 0.381 344
5.830 0.186 0.374 344

SMEs

4.320 0.149 0.397 237
3.210 0.069 0.286 237
Large firms

3.690 0.136 0.443 107
4.970 0.262 0.604 107

Percentile
25%

-0.231
-0.161

-0.261
-0.223

-0.171
-0.005

Percentile
50%

0.119
0.193

0.091
0.130

0.125
0.264

Percentile
75%

0.687
0.557

0.713
0.544

0.634
0.569

Percentile
90%

1.488
1.246

1.527
1.219

1.093
1.246

Percentile
95%

4.344
3.219

4.040
2.872

4.344
4.739

Notes: 1 firm nearest neighbor matching by pre-Eureka sales and workers, country, 3 digit SIC code, size group (by sales) and year.
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Table 12: Eureka total effects in absolute terms

Pre-Eureka mean Eureka effect Mean absolute Annual No of Total annual
outcome Eureka effect participations increment due to
in sample Eureka
Sales Employment Sales Employment Sales Employment Sales Employment
SMEs 9.3 58.9 27.3% 17.8% 2.5 10.5 206.8 526.1 2,164
Large 104.4 472.3 29.0% 43.3% 30.3 204.5 117.9 3,566.5 24,110
Total 324.6 4,092.6 26,274

Notes: Sales in 2005 prices, in millions.
Large firms include only firms with up to 1000 workers. Eureka effects are from Table 11.
Annual number of participations is the population average number of projects starting during the period 1996-2003 (and finished by 2005).
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Table 13: Eureka effect - robustness checks

All Firms

Panel A: Sales - 4 firms matching

95% lower 95% upper
Trimming Eureka Standard T-value bound bound Number of Eureka
Effect Deviation Participations
None 0.262 0.051 5.150 0.162 0.362 344
1% 0.266 0.049 5.460 0.171 0.362 338
5% 0.266 0.043 6.180 0.182 0.351 313

Panel B: Employment - 4 firms matching

None 0.262 0.051 5.150 0.162 0.362 344
1% 0.266 0.049 5.460 0.171 0.362 338
5% 0.266 0.043 6.180 0.182 0.351 310

Panel C: Sales - matching on pre-Eureka value added per worker & share of wages in value added

None 0.192 0.072 2.650 0.050 0.334 255
1% 0.194 0.062 3.120 0.072 0.317 251
5% 0.185 0.055 3.360 0.077 0.292 232

Panel D: Employment - matching on pre-Eureka value added per worker & share of wages in value added

None 0.244 0.061 4.030 0.126 0.363 255
1% 0.244 0.054 4.510 0.138 0.350 251
5% 0.251 0.051 4.970 0.152 0.350 229
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Table 14: Eureka effect -- removing outliers (baseline scenario)

Trimming Eureka Standard T-value 95% lower bound  95% upper bound  Number of Eureka
Effect Deviation Participations
SALES
All firms 1% 0.283 0.046 6.100 0.192 0.373 338
All firms 5% 0.280 0.042 6.600 0.197 0.364 313
SMEs 1% 0.274 0.056 4.860 0.164 0.385 233
SMEs 5% 0.230 0.053 4.340 0.126 0.335 214
Large firms 1% 0.294 0.070 4.210 0.157 0.431 105
Large firms 5% 0.326 0.062 5.270 0.205 0.447 99
EMPLOYMENT
All firms 1% 0.245 0.041 5.960 0.164 0.325 338
All firms 5% 0.229 0.037 6.220 0.157 0.301 310
SMEs 1% 0.181 0.053 3.450 0.078 0.284 233
SMEs 5% 0.179 0.048 3.720 0.085 0.274 213
Large firms 1% 0.436 0.081 5.360 0.276 0.595 105
Large firms 5% 0.354 0.075 4.730 0.207 0.501 97

Notes: 1 firm nearest neighbor matching by pre-Eureka sales and workers, country, 3 digit SIC code, size group (by sales) and year.
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