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Abstract

Innovative start-ups, not start-ups in generaljrsé® be important drivers of economic growth.
However, little is known about how such firms lolike. As activities of start-ups are strongly
related to firm founders, we investigate this gisesfocusing on the innovation capability of
firm founders. We find that the combination of di#nt founder characteristics such as
university education (at best a combination of técdd and commercial education), prior
experience in R&D, and strong motivation to realien innovative ideas increases innovative

activities of start-ups by more than 40%.



1. Introduction

Most start-ups have more in common with self-emplegt than with the creation of high
growth companies (Shane 2009, p. 142). Thus,asgeecially for policy makers important to be
able to identify firms with a high probability ofrgvth perspectives. Starting point of our
analysis is the idea that an important characterdtsuch high-growth firms is their innovation
performance. Innovative start-ups are considerdgktinportant drivers of innovation in existing
industries (Schumpeter 1934, Aghion et al. 200@) ereate new industries (Acs & Audretsch
1990). Despite this expected positive impact onnenac growth, little is known about the
factors that determine the innovation performarfcgart-ups.

The innovative activity of start-ups might stronglgpend on the characteristics of the firm
founders, e.g. education, experience and age. dlmedérs determine a firm’s strategies and
coordinate the resources to implement them (Bergnhéchtenstein & Brush 2001, Barringer et
al. 2004). Further, as start-ups are mostly snratlsf, the capabilities of the founders themselves
serve as important resources to create competitivantage (Hadjimanolis 2000). Founders do
not only decide whether to innovate or not, butdirectly involved in the innovation process of
the start-ups. Knowing the innovation capabilityfioin founders would make it much easier to
identify the innovative start-ups, especially asstnaf these characteristics are easy to observe
and remain constant over time.

While there is empirical evidence for such a lingtvibkeen management characteristics and
innovation activities for established firms (e.B8omijin & Albaladejo 2002, Barker & Mueller
2002, Hadjimanolis 2000, Chen et al. 2008), to knowledge only two studies deal with the
relationship between founder characteristics amdvation using data of newly-founded firms
(see section 6). In this paper we investigate tifeience of founder characteristics on the
innovative activity of start-ups based on Swisadat the start-up cohort 1996/97. We find that

the founders’ education level, the level of thexperience in R&D and the availability of



innovation-relevant ideas coming from the founderspns are the main characteristics that
enhance innovation activities of start-ups. In coration these three factors can increase the
probability of innovative activities by more tha@%.

Compared to other research our study has primiduige new elements. First, our empirical basis
is a sample of start-ups that is representativalldirms founded in 1996/97 in Switzerland as

recorded by a census of the Swiss Federal Staligdtfice for this period. Further, we dispose

of data for three cross-sections, so that we clawahe development of the start-ups over a
period of almost ten years. A second interestirggui@ of our data is the wide spectrum of

variables, especially with respect to founder ctiaristics, that could be taken into account in
the model specification. Third, we investigate paty the factors explaining the existence of

innovative activities in start-ups but also theeet§ of changes of the composition of the

founding teams on innovation and factors deterngiiire persistence of innovative activities.

The remainder of the paper is organized as follo®ection 2 presents the conceptual

background of the empirical analysis and derivesmain hypotheses. Section 3 describes the
database. Section 4 discusses the methodologyr&nalysis. Section 5 presents the estimation

results. Section 6 contains a comparison with tesafl similar studies. Section 7 concludes our

paper.
2. Conceptual background and hypotheses

Our conceptual framework builds upon the resouasell approach of firm, according to which
a direct link is assumed between a firm’s compatiidvantage and the individual resources of
the employees, especially managing persons (seeBd©91). Thus, the performance of start-
ups should be strongly related to their innovata@apability as reflected by the individual
resources and capabilities of the founding pergses, e.g., Hadjimanolis 2000, Capaldo et al.
2003 and Romijin & Albaladejo 2002 for a similampapach). As most start-ups are small firms,

firm founders are directly involved in the operati process of the firms. Founders also make



strategic decisions such as the choice to innowatet. Knowledge and skills of entrepreneurs
are thus important resources of the start-ups aodlgd also impact innovative activity. In this
paper we analyze the relationship between innowatetivity of start-ups and founder
characteristics, embedded in an extensive mod#gdteirminants of innovation.

In view of the complexity of the innovation procedtsaracterized by several stages from basic
research to the penetration of the market with pesducts, an approach relying on a single
measure of innovation may leave out important i@laghips and produce results that are not
robust (see e.g. Kleinknecht et al. 2002; Roge@3)19In this study we use two innovation
measures covering the input as well as the ouidetd the innovation process. In our model,
innovation output is measured by the introductidnnew or modified products (IP). The
existence of R&D activities (R&D) indicates innowat input. Following the theoretical
literature and in accordance with empirical studiesr model includes three categories of
independent variables: founder characteristics) tiharacteristics and characteristics of a firm’s

environment.

2.1 Founder characteristics

As we primarily focus on the impact of the foundbaracteristics on the innovative activity, we
include an extensive set of variables which mayacotghe innovation capability of the firm
founders. First of all the educatidevel of the founders should be an important factor for
innovation. Through formal education, people acaguskills which help to recognize
opportunities in the surrounding environment (Sh2a0@0). Further, a higher level of education
may increase the ability to absorb new ideas, thesbility to identify innovative opportunities
(Barker & Mueller 2002, p.787).

(H1) We thus expect that firms with founders withigh level of education would show a higher

propensity to innovation than firms with foundershout high education.
Not only the level of education, but also ttype of education of the founders may impact

innovation. Commercial education primarily enhanaesounting and marketing capabilities. In



contrast, people with a technical education baakgidamay have a more complete understanding
of technology and innovation (Hambrick & Mason 1984201; Barker & Mueller 2002, p.787).
(H2) These arguments suggest that firms with fougpdeams with pronounced technical know-
how would tend to have more innovative activitieart firms with founders with primarily
commercial education.
Beside formal education, priondustry experience also affects considerably the ability to detect
(innovative) opportunities (Shane 2000). As newnfirhave no track record, such experience is
of special importance. In order to be able to idgmipportunities for new products and services,
it is important for a firm founder to be familiaittv customer needs and market developments.
(H3) We thus expect that founding teams with pmmlustry experience would tend to initiate
more innovative activities than founding teams withor little prior industry experience.
Starting a new business requires specific managekrmaw-how, for example with respect to
finances or organization of production or marketiRgor experience as self-employed reduces
costs to manage “basic” tasks, thus allowing fioarfders to concentrate on other tasks such as
innovation activities.
(H4) Founding teams with self-employment experiehe®e more innovative activities than
firms without self-employment experience.
Innovative activities imply a certain level of inraiion-specific know-how. This type of
knowledge is needed to assess the potential of etngpresearch streams, to develop R&D
strategies or to organize and coordinate reseangbqbs (see Lynskey 2004, p. 175).
(H5) Founding teams with R&D experience have marevative activities than firms without
self employment experience.
Beside specific innovation know-how in technicaiis, innovative activities often build upon
concrete ideas about possible innovative projecdsed on experience made in earlier
occupations of the founders either in researci dousiness. The realization of such innovation-

relevant ideas is often an important motivation $terting new business. Thus, the decision



whether a firm has innovative activities shouldsthalso depend on the availability of such

innovation-relevant ideas.

(H6) In firms which were founded to implement caeter ideas from the founder’s former
occupation, innovation-relevant ideas seem to lelable. Therefore, we would expect
that these firms have more innovation activities.

Investment in innovation is a long-term investmant pay-offs are uncertain at the time of

investment. Innovative activities would thus beatetl to the risk behaviour of the founding

team. An important proxy for this behaviour is #ge of firm founders. As older firm founders
have a shorter investment horizon and more incltoegsecure primarily their retirement income,

they would tend to be more risk-averse than youfmanders (see Hambrick & Mason 1984, p.

198). Risk-taking is also influenced lgender. Women typically are more likely to be risk-

averse (see, e.g., Jianakopolos & Bernasek 19%&| BcGrossman 2002).

(H7) The higher the average age of the foundingniehe lower would be the level of innovative
activities of the firm.

(H8) Start-ups, in which all founding persons aralen would show a higher propensity to

innovation than start-ups with only female foundpegsons.

2.2 Firm characteristics

As most start-ups are small firms, it is diffictdtseparate the effect of the founding team and the
effect of the other employees of the start-ups.sThe refrain from including in addition to the
variables describing the founder characteristiss &hriables measuring the human resources of
the other employees. We control for such resoubgeisiserting a variable fdirm size. Larger
firms are expected to have more resources for iath@mv projects than smaller ones. Given the
small number of employees other than foundersart-sips, the firm size may also capture the
effect of the size of the founding teams. We exgbet the size of the founding team is
positively correlated with the propensity to inntea (see Cohen & Levinthal 1990). Firm size

should thus positively impact innovation activities



Competing on international market requires comipetiadvantages. Thexport orientation of a
firm would thus be positively correlated with itsnovative activity (see Roper & Love 2002).
Since diversified firms have more opportunitiesuse new knowledgegroduct diversification

would enhance innovative activities of these fifsee Katila 2002, p.1002).

2.3 Market conditions

We expect that positivelemand expectations would positively stimulate present innovation
activities (see Horbach 2007).

Internal resources of start-ups are limited. Exdemetworks can provide additional knowledge
and expertise (Malerba & Torrisi 1992, Shan et18194). Cooperation with other firms or
institutes, especially cooperation in R&D, wouldrease the amount of available knowledge and
thus positively impact innovative activities.

Markets with intensiveompetition require greater flexibility and would in generatde firms to
become more innovative (Katila & Shane 2005). Hoeveas experience and resources of start-
ups in general are limited, intensipace competition may discourage innovation, intensioe-
price competition encourage it. Finally, to capture isttiy specific effects, we further include

dummies controlling fomdustry affiliation.?

3. Description of the Data

The sample we use in this study is based on thertol Swiss enterprises that were founded
between 1996 and 1997 and recorded by the Swiserdle8tatistical Office. This cohort

contained 7112 “green-field” start-ups (i.e. mesgand manager-takeovers were not included)

! Diversification would make it more difficult fohé management to monitor the firm’s R&D activitiés.large
firms, this may lead to decreasing commitment twiration activities, but this is of limited relexanfor the small
start-ups in our sample.

2 As start-ups are often financially constrainedioivation activities may be stimulated by publicaficial support.
In our sample, however, less than 5 percent ofithes received public subsidies and for only 1 petoof the firms
this financial support was of high importance.



that were founded in this period and were active onducted business activities at least twenty
hours a weekj.

3288 (46.2%) of these start-ups were still in besinin 2008.Among the firms that still existed
by that time, data were collected by means of aapasirvey. 49.4% (1625) of the firms
answered the questionnaire. 1339 (82.4%) of the®es Survived the next three years. In 2003 a
follow-up survey was conducted among these firnmswlers were received from 70.6% (945) of
the firms. In 2006, nine to ten years after then® foundation, 857 (90.7%) of the participants
of the 2003 survey still existed. 73.5% (630) otrth were willing to fill out a third
questionnaire. For some firms we thus have datdiffgrent points in time. For firms which
dropped out of the sample we know whether the 8tith existed at time of drop out and also
whether the firm survived the following period up 2006. In sum, the data set covers 3200
observations. Because of item non-response only3 2@9servations could be used for
econometric estimations.

The questionnaire covered questions about basic finaracteristics, firm performance and
activity level, resource endowment, innovative \dtigs and the market environmenin 2000,

the questionnaire included detailed questions attmufounder characteristics (e.g., gender, age,
education, experience) at time of firm foundatigs. we have this information for up to three
representative firm founders and less than 4% effiims in our sample have more than three

founders, we are able to describe in detail theadteristics of the whole founding team.

4. Econometric framework

To capture different aspects of innovative actiwitg estimate our model using a proxy for

innovation input as well as a proxy for innovatioutput. R&D is a binary variable measuring

% The firms were recorded by the Swiss Federal $talsOffice independently whether they were emalin the
Swiss Commercial Register or not.
* The current status of the firms was checked #rgel part by phone.

® The guestionnaire is available in German, Frenchittian at http://www.kof.ethz.ch/surveys/struetifpanel.



whether a firm had R&D activities. IP is a binagriable measuring whether a firm introduced
new or modified products.

To explain innovative activities we include all \anles presented in section 3 (for a detailed
definition of the variables and descriptive statstsee Table 1 and Table 2, respectively).
Models comprise for both innovation variables tlaene independent variables. To take into

account the binary character of the dependentblasave estimate probit models.

4.1 Sampleattrition

Between two subsequent surveys some firms disagpdeom the market and some other did
not want to participate to our survey anymore. gihestion is whether the remaining samples are
still representative. When determinants of selectwe correlated with innovative activities
attrition is selective, and traditional econometritechniques will lead to biased and inconsistent
estimates. Following Wooldridge (2002, p. 581) est for selective attrition between two cross-
sections by inserting a selection indicator as @dait@nal explanatory variable in our model,
running the regression and testing the statissglificance of the coefficient of the selection
indicator. As a selection indicator we use the dynvariable INSAMPLE that takes the value
one if a firm is still in our sample in the follomg cross-section and zero if not. We have no such
indicator for cross-section 2006, so we can apipiy test only for the cross-sections 2000 and
2003. Test results indicate that selective attrii® of minor importance; the coefficient of the
selection variable is only in one of six modeldisteally significant (at the 5% test-level) (see
Table A.1 in the appendix). Thus, pooling the dafathe different cross-sections without

correcting for selective attrition seems to be éacmate procedure.

4.2 Heterogeneity

Likelihood-ratio tests show that the pooled prabddel is not the appropriate estimation method
(see the lower part of Table 3). We could not estarfixed-effects models because we have no

variation over time within a firm for the variabledescribing the founder characteristics.



Random-effects regression is thus the preferrediadein order to take into consideration firm

heterogeneity.

4.3 Endogeneity

A further potential problem is the possible endaggnof some of the right-hand variables that
would imply inconsistent estimates. Since the dialing with the founder characteristics refer
to the point of time of the firm foundation and @mconstant over time, our main results should
not be affected by endogeneity.

Furthermore the results are also not driven by igullinearity (see the correlation matrix in

Table A.2 in the appendix).

5. Resaults

5.1 Factorsinfluencing theinnovation performance of start-ups

The results of the random-effects estimates arertegh in Table 3. Column (1) and (3) show the
estimated coefficients and the corresponding staneaors. Column (2) and (4) show average
marginal effects.

Primarily, we are interested in the influence onowative activities exerted by the variables
describing the founder characteristics. As expedterieducation level of the firm founders does
affect innovation activities of the start-ups. Fernwith a majority of founders that have a
university degree (LEVEL_UNI) have significantly meoinnovative activities. A shift from a
founding team that predominantly comprises of pessihat do not have (academic) university
education to a team, in which most members havie edacation, is correlated with an increase
of 11.6% and 9% of the likelihood that the firmroduce innovative products and conduct R&D
activities respectively. Interestingly, we can alesesuch an effect only for university education.
The impact of the variable for tertiary-level ediima other than academic university education
(LEVEL_O_TERTIARY), such as a degree from univeesit of applied science, is not

statistically significant. Thus, hypothesis H1 @nirmed, at least for university education.
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The estimates in Table 3 corroborate only partlpdtlgesis H2, namely with respect to R&D
activities. For start-ups with a founding team wittronounced technical know-how
(TYPE_TECHNICAL) a significantly positive correlati to R&D propensity is found, while for
new firms with founders with primarily commerciahdw-how (TYPE_COMMERCIAL) the
estimates show a negative correlation to R&D prsfgnWe could not find significant effects
of these two variables for the output variable TRe founders’ technical background might
enhance R&D activities but is apparently not a seagy precondition for innovation output.
Moreover, our results demonstrate that a mix ofhbqualification types (TYPE_MIX) is
required for having R&D activities as well as faithg able to introduce innovative products.
Hypothesis H3 is not confirmed as the results liervariable EXP_IND demonstrate. The effect
of industry experience innovation output IP is istatally insignificant, while the impact on
R&D activities is significantly negative. A reastor this negative effect may be that teams with
industry experience are less inclined to conducDRBan founders with research background. In
our sample less than 3 percent of the firms hatheasame time industry experience and R&D
experience. However, as industry experience hekasplp to find market niches, it is not
surprising that firms with industry experience shol@spite less R&D activities, not significantly
less innovation output.

The impact of self-employment experience (EXP_SEL§) statistically insignificant. In
estimates of the model separately for each cragsmagwe find that in the first period 1996/97-
2000 founding teams with self-employment experiehewe significantly more innovative
activities (innovation input as well as innovatioatput) than other teams. In a first period self-
employment experience helps to limit costs of adsinative tasks and more time is available for
innovative activities. With increasing firm age etlieams also make such experience, wherefore
the advantage disappears. Thus, hypothesis H4yigartially confirmed.

The strongest effect on innovative activities asasoeed by the respective marginal effect is

found for the variable that measures R&D experietie¥P_RAD). The availability of such
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innovation specific know-how increases the probgbdf innovation input and output by 20.2%
and 19.2%, respectively. The impact of concreteovation-relevant ideas from prior
occupations (INNO_IDEA) is also positive and stataly significant. Firms that were founded
in order to realize concrete ideas for innovatifsom the founder’s former occupation (either in
research or in business) have on average an 8.824@B8% higher probability of innovation
input and output respectively than firms withoutlsudeas. Therefore, the hypotheses H5 and
H6 are clearly confirmed by our estimates.

Finally, we find no effect for the average age (LB®f the founders and the expected positive
impact of gender only for R&D activities. Start-upsve significantly more R&D activities when
all team members are male (MALE_TEAM), comparedhwd team of women. As a
consequence, hypothesis H7 is rejected and hypstH&8ss only partly confirmed.

The results for the other variables are in linehwiite expectations. Exporting firms (EXPORT),
firms with product diversification (DIVERSIFICATION firms with cooperation
(COOPERATION) and firms that expect a positive depment of the firm-specific product
demand (DEMAND_FUTURE) tend to a higher innovatmmopensity than firms without such
characteristics. While intensive non-price compatitft NPCOMP) stimulates innovation output,
no effect is found for the intensity of price cortipen (PCOMP). Not unsurprisingly, sector
affiliation primarily affects R&D activities. Firmms the manufacturing sector have significantly
more R&D activities than firms in other sectors.rtRar, there is more R&D activity in the
service sector than in the construction sectort@onto expectation, firm size (LSIZE) does not
affect innovative activities. As the observed stg$ are for the most part small firms, little
variance in firm size may be the reason for thssilte

On the whole, estimation results show that inneeatctivities of start-ups are strongly related
to the characteristics of the firm founders. Inrtava capability of the founders is primarily
determined by the education level (LEVEL_UNI), R&Experience (EXP_RAD) and the

availability of concrete innovation relevant iddasm earlier occupations (INNO_IDEA). The
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strong impact of the founder characteristics besewen clearer, when we analyse the effect of
combinations of these three variables within a f(see Table 4). In combination these factors
increase the probability of innovation output byremdhan 40% and the probability of doing

R&D by more than 35%.

5.2 Influence of changesin the composition of founding teams

Over time, changes in the composition of the fongdieams that are at the same time also
management teams of the firms are possible. Thasfireported the characteristics of the
founding team at the time of firm foundation, sasitpossible that some of these factors may
change later. As nearly 80% of the firms reportam@ange in their management teams, this
problem should be of small importance. We expeetefore that excluding firms with such
changes would not affect much our estimates. Ehartially the case, as the results in Table 5
show. These changes do not affect the resultseointovation output model, but they make a
difference for the R&D model: the variable for atheertiary level education
(LEVEL_O_TERTIARY) now is positively correlated wit R&D activities (the effect of
LEVEL_O_TERTIARY is however significantly smalldnan the effect of LEVEL_UNI) and we
also find a significant positive effect of self-eloygnent experience (EXP_SELF). On the other
hand, the impact of commercial know-how (TYPE_COMRAEHAL) and that of gender

(MALE_TEAM) on R&D become insignificant.

5.3 Persistently innovative start-ups

So far we have considered all firms that have madvation activities in some point of time.
However, it would be interesting to know whethewurider characteristics also affect the
persistence of innovation over time. In order to investigateclsudifferences, we estimate a
multinomial logit model including only firms whiclanswered all three questionnaires and
choose the base category so that we can analyzéhavitee effects of founder characteristics

differ for firms that have in each cross-sectioarfstently) innovative activities from firms with
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discontinuous innovative activiti@sThe results show that founder characteristics natethe
factors determining the persistence of innovation start-ups (see Table 6). Only R&D
experience (EXP_RAD) was significantly larger imnfs that have had in each cross-section
R&D activities than in firms with discontinuous R&&xtivities. Founders’ characteristics seem
to determine whether a firm gets engaged in inne@adctivities but not the persistence of such
innovative activities over time.

Firm size (LSIZE) appears to be a further factorsifpeely correlated with innovation
persistence, also the intensity of competition fimra’s main product market, as measured by the
existence of exporting activities (EXPORT), theeimgity of non-price competition (NPCOMP),

and finally the existence of cooperation with otfiens/institutes (COOPERATION).

6. Comparison with existing empirical literature

We could find only two empirical studies that deeth the innovation capability of firm
founders in start-ups. The first one is the stuidiyymskey (2004) that analyzes the impact of the
CEO characteristics based on Japanese firm-levaltdat were collected in 1999 and referred to
technology-based firms that were founded 10 yealsss before the survey, i.e. at the earliest in
1989. Innovative activity is measured by the numtfepatent applications and the number of
new products. Several managerial variables areudiecd in the estimated models. They also
include a variable that captures effects of thecatian level of the CEO, a dummy that measures
whether the CEO has previous R&D experience andriale that denotes the age of the CEO.
Moreover, they test the impact of management egpee and whether the CEO is engaged in a
research network. An additional variable denotegthwr the CEO is also the founder of the
firm, so that possible differences between theseftmctions can be captured. However, only a

few of these variables show statistically significaffects on innovation activity. While in the

® See the note in Table 6 for the construction efdlpendent variables for the multinomial logit eloecause we
have not enough observations for each of the tbategories to test the gender effect in detailnathé previous
models, we include just a single variable measutivlgdominant gender of the founding team (GENDERhe
estimates in Table 6.
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new product regression no variable significantlyrelates, R&D experience and a research
network positively affect the number of patent aggilons of the start-ups. In contrast with our
results, managerial characteristics show no expdapgower in their models. An explanation
could be that the firms in their sample are muecbdathan our firms. While the average age of
the firms is quite similar, average sales of tliems are above 1.5 million USD compared with
0.1 million USD in our sample. We would expect ttta@ CEO is less directly involved in the
innovation process in such large firms than in $snalirms. Accordingly, the impact on
innovative activities should be more limited. Ferththe CEO is probably only one person of a
founding team that as a whole may have a stromgpadt on innovation activities of the start-
ups.

In a second study Koch & Strotmann (2008) analfzeimpact of founder characteristics on the
innovation performance of German start-ups in thewkedge-intensive business sector. They
distinguish two categories of innovation performgnincremental innovation and radical
innovation. As independent variables they includgables describing the characteristics of one
firm founder such as age and sex. Further, theynisamation on this founder’s last occupation
before the foundation (university, private economy self-employed) as a proxy for the
professional background of the founder. Beside rardy for team foundations, they also have
information on whether a concrete idea from thenttar's former occupation was decisive for
the foundation, what is similar to the variable INNDEA in our study. As Lynskey (2004),
Koch & Strotmann (2008) find only a few significagffects. Male founders tend to have more
radical innovations than female founders and fiohsounders that were self-employed before
foundation have fewer innovations (incremental eawtical) than firms of founders that worked
in the private economy. All other variables thasaée the founder characteristics do not
significantly affect the innovation performance.nCerning firm size, the firms in their sample
are quite similar to the firms in our sample. Whieir firms on average have 4.5 employees, the

firms in our sample have on average 1.6 employEagher, it is questionable whether the
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information on one founder’s last occupation adégjyadescribes the professional background
of the founders. This information is only availalite one founder per firm (about 60% of the
firms were team foundations) and is also not al&léor previous occupations of the founders.
A dummy variable that measures whether the backgtaf the founders is diversified can only

partially solve this problem.

7. Conclusions

Following pattern emerges from our estimates: thidity of start-ups to conduct R&and
introduce innovative products depends on foundavénly a university education (at best mixed
technical and commercial), prior experience in R&nhd — especially important — strong
motivation to realize own innovative ideas. In canabion to these founder characteristics export
orientation, the existence of a diversified prodymirtfolio and cooperation with other
firms/institutions appear to be firm characterssticat enhance innovation performance. Changes
of the composition of the founding team have naetisible influence on this pattern for the
innovation output variable; but some differences adast for the innovation input model.
Founders’ characteristics seem to determine whetliem gets engaged in innovative activities
but not the persistence of such innovative actisitover time (with the exception of experience
in R&D).

Especially for policy makers it is important to idigy firms with a high probability of enhancing
economic growth. As innovation performance is aciauprecondition for the growth of such
firms, it is important to know which factors detenm whether a young firm has innovative
activities or not. Costs of identification decreagen these factors are easily observable and
remain constant over time. As we find in this papeformation about firm founders has these

characteristics.
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Table 1: Definition and measurement of model vdesb

Variable Definition/ measurement

Dependent variables

R&D R&D activities yes/no (in previous period)

IP Development and introduction of new/modifiedséixig products yes/no (in

previous period)

Independent variables

LEVEL_UNI,
LEVEL_O_TERTIARY

TYPE_TECHNICAL,
TYPE_COMMERCIAL,
TYPE_MIX

EXP_IND
EXP_SELF
EXP_RAD
INNO_IDEA

LAGE
GENDER

MALE_TEAM, MIXED_TEAM

LSIZE

EXPORT
DIVERSIFICATION
DEMAND_FUTURE

COOPERATION

PCOMP

NPCOMP

MANUFACT, MOD_SERYV,
TRAD_SERV

Y2003, Y2006

INSAMPLE_03
INSAMPLE_06

Dummies describing the dominant education levéheffirm founders

(most founders have a university degree (LEVEL_UNiyist founders have another tertiary
level education (LEVEL_O_TERTIARY); reference groumpost founders do not have a
tertiary-level education)

Dummies describing the type of strength of the thng team

(team has pronounced technical but not managememt-kow (TYPE_TECHNICAL); team
has pronounced management but not technical knewfii¥PE_ COMMERCIAL); team has|
pronounced technical as well as management know(lM¥®RE_MIX); reference group: team
has not pronounced technical and management knawihensformation of two five-level
ordinal variables (level 1: 'very weak’; level\gery strong') to binary variables (value 1: levg
4 and 5 of the original five-level variable; valdelevels 1, 2 and 3 of the original variable))

At least one of the founders has induskyegience yes/no
At least one of the founders has expegigvith self employment yes/no
At least one of the founders has R&D expeeeyes/no

Firm was founded to implement concretead from the founders former occupati
yes/no

(transformation of a five-level ordinal variableil 1: 'very low importance’; level 5: ‘very
high importance’) to a binary variable (value Yels 4 and 5 of the original five-level
variable; value 0: levels 1, 2 and 3 of the origwmiable))

Average age of the firm founders; natural Idipn

Gender of the firm founders: male/female

(value 1: ‘male’; value 0O: ‘female’; the most freznily reported gender is regarded as
representative for the firm founders; when the neinds 'females' equals the number of 'ma
we set 'female’)

Dummies describing the gendenix of the founding team

(all team members are male (MALE_TEAM); there aaden and females in the founding
team (MIXED_TEAM); reference group: all team mentbare female)

Number of employees; natural logarithm
Firm exports goods and/or services yes/no
Firm is present in more than one protdand/or service sector yes/no

Development of a firm's specific praztidemand in the next two years
(transformation of a five-level ordinal variable\l 1: ‘strong decrease’; 5; ‘strong increas
referring to the (reference year: survey yearg tonary variable (value 1: levels 4 and 5;
value 0: levels 1, 2 and 3 of the original fiveéévariable))

Firm cooperates with other firms/insggiyes/no

(dummy variable measures whether or not a firm ecates in acquisition, production,
distribution or R&D)

Intensity of price competition
(transformation of a five-level ordinal variableiEl 1: ‘'very weak'; level 5: 'very strong’) to
binary variable (value 1: levels 4 and 5 of thgimal five-level variable; value 0: levels 1, 2
and 3 of the original variable))

Intensity of non-price competition
(original and transformed variables as for PCOMP)

Dummies for three industries
(manufacturing (MANUFACT); modern services (MOD_SERtraditional services
(TRAD_SERYV); reference industry: construction)

Time dummies for the years 2003 ar@b2@espectively
(reference year: 2000)

Firm is still in the sample in crosszien 2003 yes/no
Firm is still in the sample in crosszien 2006 yes/no

b

S

)

[
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Variable Mearn Std. Dev,| Min | Max
P 0.478 0.500 0 1
R&D 0.212| 0.409 0 1
LEVEL_UNI 0.232| 0.422 0 1
LEVEL O TERTIARY|0.468| 0.499 0 1
TYPE_TECHNICAL 0.211 0.408 0 1
TYPE_COMMERCIAL|0.264| 0.441 0 1
TYPE_MIX 0.267| 0.443 0 1
EXP_IND 0.437 0.496 0 1
EXP_SELF 0.101 0.301 0 1
EXP_RAD 0.118 0.322 0 1
INNO_IDEA 0.564| 0.496 0 1
LAGE 3.649| 0.234 | 2.890 4.174
MALE_TEAM 0.672| 0.470 0 1
MIXED _TEAM 0.232| 0.422 0 1
LSIZE 0.485 0.734 | -1.2734.558
EXPORT 0.247 0.432 0 1
DIVERSIFICATION 0.496/ 0.500 0 1
DEMAND_FUTURE 0.585 0.493 0 1
COOPERATION 0.393 0.488 0 1
PCOMP 0.461 0.499 0 1
NPCOMP 0.533 0.499 0 1
MANUFACT 0.077| 0.267 0 1
MOD_SERV 0.467 0.499 0 1
TRAD_SERV 0.365 0.482 0 1
Y2003 0.295 0.456 0 1
Y2006 0.201 0.401 0 1
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Table 3: Estimates of innovative activity; randoffeets probit
Dependent variable IP R&D Expected
dy/dx dy/dx sign

Founder characteristi
LEVEL_UNI | 0.353** 0.116*** | 0.737** (0.090*** +

(0.114 (0.037 (0.197 (0.023)
LEVEL_O_TERTIARY| 0.081 0.026 0.235 0.029 +
(0.092 (0.030 (0.168 (0.020)
TYPE_TECHNICAL| 0.135 0.044 | 0.640*** 0.078*** +
(0.119 (0.039 (0.204 (0.024)
TYPE_COMMERCIAL| 0.094 0.031 -0.361*  -0.044% -
(0.109 (0.036 (0.201 (0.025)
TYPE_MIX| 0.229** 0.075** | 0.312* 0.038* ?
(0.111 (0.036 (0.189 (0.023)
EXP_IND| 0.004 0.001 | -0.301** -0.037*  +
(0.082 (0.027 (0.144 (0.017)
EXP_SELF 0.079 0.026 0.348 0.043 +
(0.132 (0.044 (0.221 (0.027)
EXP_RAD| 0.585*** 0.192** | 1.653*** 0.202*** +
(0.135 (0.044 (0.217 (0.020)
INNO_IDEA | 0.314** 0.103*** | 0.679*** 0.083*** +
(0.081 (0.026 (0.146 (0.017)
LAGE| -0.151 -0.050 -0.099 -0.012 -
(0.169 (0.055 (0.287 (0.035)
MALE_TEAM | 0.064 0.021 0.525**  0.064** +
(0.135 (0.044 (0.264 (0.032)
MIXED_TEAM | 0.123 0.040 0.235 0.029 ?
(0.150 (0.049 (0.286 (0.035)

Firm characteristics
LSIZE| 0.074 0.024 0.019 0.002 +

(0.052 (0.017 (0.083 (0.010)

EXPORT| 0.484** 0.159*** | 0.589** 0.072*** +
(0.087 (0.028 (0.130 (0.016)

DIVERSIFICATION | 0.400*** 0.131*** | 0.238* 0.029* +
(0.079 (0.025 (0.134 (0.016)

Market conditions
DEMAND_FUTURE| 0.284** (0.093*** | 0.362*** (0.044*** +

(0.075 (0.024 (0.122 (0.015)
COOPERATION 0.411*** (0.135** | 0.957*** (0.117*** +
(0.073 (0.023 (0.120 (0.015)
PCOMP| -0.067 -0.022 -0.131 -0.016 ?
(0.069 (0.023 (0.110 (0.013)
NPCOMP| 0.266*** (0.087*** 0.093 0.011 ?
(0.069 (0.022 (0.111 (0.014)
MANUFACT | 0.343* 0.113* | 1.866** (0.228***
(0.191 (0.062 (0.409 (0.049)
MOD_SERV| 0.151 0.050 1.196***  0.146***
(0.151 (0.050 (0.358 (0.043
TRAD_SERV| 0.284* 0.093* | 1.159** (.142***
(0.149 (0.049 (0.359 (0.043)
Y2003| -0.016 -0.005 -0.137 -0.017
(0.080 (0.026 (0.121 (0.015)
Y2006 -0.056 -0.019| -0.509*** -0.062***
(0.087 (0.029 (0.143 (0.017)
CONSTANT| -1.056* -4.486***
(0.639 (1.174
N 239¢ 239:
Groups 1204 1204
Wald ch? 237.82*** 179.76***
Rho 0.356 0.629
LR test of rho=0 70.08*** 117.45%*

Notes: see Table 1 for the variable definitions; to eatenmarginal effects, we fixed the group specifielicept at
0, but otherwise averaged the marginal effects tverother explanatory variables; standard errorsrabrackets
under the coefficients; ***, ** * denotes statistil significance at the 1%, 5% and 10% test leespectively.
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Table 4: Combination of founder characteristicad@m-effects probit

Dependent variab IP R&D
dy/dx dy/dx
ul rO i( 0.436** 0.143** 0.531* 0.063*
(0.170 (0.055 (0.299 (0.036)
uo_rl ic 0.34: 0.112 1.257*** 0.150%**
(0.262 (0.085 (0.400 (0.047)
uo_r0_i] 0.299*** 0.098*** 0.414** 0.049**
(0.095 (0.031 (0.176 (0.021)
uo_rl i] 1.258*** 0.412%** 2.579%** 0.307***
(0.212 (0.066 (0.337 (0.032)
ul rO_i] 0.692**= 0.227*** 1.416*** 0.169***
(0.149 (0.047 (0.257 (0.029)
ul rl i 1.067*** 0.349%** 1.534*** 0.183***
(0.359 (0.116 (0.489 (0.057)
ul rl i] 0.843*** 0.276*** 2.856*** 0.340***
(0.256 (0.082 (0.433 (0.044)
LEVEL O TERTIARY 0.06¢ 0.02: 0.22¢ 0.027
(0.092 (0.030 (0.168 (0.020)
TYPE_TECHNICAL 0.14: 0.047 0.662*** 0.079%**
(0.119 (0.039 (0.204 (0.024)
TYPE_COMMERCIAL 0.097 0.03: -0.321 -0.038
(0.109 (0.036 (0.200 (0.024)
TYPE_MIX 0.217* 0.071° 0.354* 0.042*
(0.111 (0.036 (0.190 (0.022)
EXP_IND 0.01c 0.00: -0.298** -0.035**
(0.082 (0.027 (0.143 (0.017)
EXP_SELF 0.071 0.02: 0.32¢ 0.038
(0.132 (0.043 (0.220 (0.026)
LAGE -0.14: -0.047 -0.15: -0.018
(0.169 (0.055 (0.286 (0.034)
MALE_TEAM 0.05¢ 0.01¢ 0.548** 0.065**
(0.134 (0.044 (0.265 (0.032)
MIXED_TEAM 0.11¢ 0.03¢ 0.27: 0.032
(0.149 (0.049 (0.286 (0.034)
LSIZE 0.07¢ 0.02¢ 0.01: 0.002
(0.052 (0.017 (0.083 (0.010)
EXPORT 0.484*** 0.159*** 0.601*** 0.072%**
(0.087 (0.028 (0.130 (0.016)
DIVERSIFICATION  0.408*** 0.134%** 0.237* 0.028*
(0.079 (0.025 (0.134 (0.016)
DEMAND FUTURE 0.281*** 0.092%** 0.351*** 0.042%**
(0.075 (0.024 (0.122 (0.014)
COOPERATION 0.412*** 0.135%*=* 0.946*** 0.113*%*=*
(0.073 (0.023 (0.119 (0.015)
PCOMF -0.071 -0.02: -0.137 -0.016
(0.069 (0.022 (0.110 (0.013)
NPCOMH 0.266%** 0.087*** 0.09¢ 0.011
(0.069 (0.022 (0.111 (0.013)
MANUFACT 0.307 0.101 1.767** 0.210%*=*
(0.190 (0.062 (0.402 (0.047)
MOD_SER\ 0.13¢ 0.04¢ 1.154%** 0.137**=*
(0.151 (0.049 (0.352 (0.042)
TRAD_SER\ 0.267* 0.087° 1.096*** 0.130%**
(0.148 (0.048 (0.352 (0.042)
Y2003 -0.01¢ -0.00¢ -0.14¢ -0.017
(0.080 (0.026 (0.121 (0.014)
Y200¢ -0.057 -0.01¢ -0.515%** -0.061***
(0.087 (0.029 (0.143 (0.017)
CONSTANT  -1.062° -4.126***
(0.641) (1.168)
N 239: 239:
Group: 120¢ 1204
Wald ch? 241.97%* 180.86***
Rho 0.3%2 0.62¢
LR test of rho=0 68.18*** 115.26***

Reading Aid: u=LEVEL_UNI, r=EXP_RAD, i=INNO_IDEA; Combinations fothese three binary variables:
u0_rl i1= a firm with LEVEL_UNI=0, EXP_RAD=1 and NND_IDEA=1; ul r0_i0= a firm with LEVEL_UNI=1,
EXP_RAD=0 and INNO_IDEA=0; etc; reference group: t@ i0.

Notes: see Table 1 for the variable definitions; to eatenmarginal effects, we fixed the group specifielicept at
0, but otherwise averaged the marginal effects tverother explanatory variables; standard errorsrabrackets
under the coefficients; ***, ** * denotes statisél significance at the 1%, 5% and 10% test leradpectively.
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of the founding team; random-effects probit

Estimates of innovative activity excluglfirms with changes in the composition

Dependent variab IP R&D Expected
dy/dx dy/dx sigr
Founder characteristi
LEVEL_UNI 0.431*** 0.136*** 0.938*** 0.102*** +
(0.135 (0.042 (0.246 (0.025)
LEVEL_O_TERTIARY 0.162 0.051 0.486** 0.053** +
(0.105 (0.033 (0.205 (0.022)
TYPE_TECHNICAL 0.164 0.052 0.710%*=* 0.077*** +
(0.139 (0.044 (0.248 (0.026)
TYPE_COMMERCIAL 0.145 0.046 -0.248 -0.027 -
(0.126 (0.040 (0.238 (0.026)
TYPE_MIX 0.212* 0.067* 0.444* 0.048** ?
(0.126 (0.040 (0.226 (0.024)
EXP_IND -0.016 -0.005 -0.374** -0.041** +
(0.094 (0.030 (0.170 (0.018)
EXP_SELF 0.151 0.048 0.557** 0.060** +
(0.165 (0.052 (0.280 (0.030)
EXP_RAD| 0.684*** 0.216*** 1.805*** 0.195*** +
(0.166 (0.051 (0.275 (0.022)
INNO_IDEA| 0.334*** 0.106*** 0.710*** 0.077*** +
(0.093 (0.029 (0.175 (0.018)
LAGE -0.050 -0.016 -0.036 -0.004 -
(0.191 (0.060 (0.333 (0.036)
MALE_TEAM 0.005 0.002 0.500 0.054 +
(0.149 (0.047 (0.305 (0.033)
MIXED_TEAM 0.055 0.017 0.313 0.034 ?
(0.170 (0.054 (0.335 (0.036)
Firm characteristics
LSIZE 0.105 0.033 0.024 0.003 +
(0.067 (0.021 (0.115 (0.012)
EXPORT| 0.489*** 0.155*** 0.628*** 0.068*** +
(0.103 (0.031 (0.157 (0.017)
DIVERSIFICATION | 0.520%** 0.165*** 0.210 0.023 +
(0.092 (0.027 (0.159 (0.017)
Market conditions
DEMAND FUTURE| 0.293*** 0.093*** 0.376** 0.041** +
(0.088 (0.027 (0.148 (0.016)
COOPERATION  0.452*** 0.143*** 1.052%** 0.114*** +
(0.084 (0.026 (0.153 (0.016)
PCOMP -0.086 -0.027 -0.028 -0.003 ?
(0.080 (0.025 (0.132 (0.014)
NPCOMP| 0.301*** 0.095*** 0.095 0.010 ?
(0.080 (0.025 (0.135 (0.015)
MANUFACT 0.314 0.099 2.009*** 0.217***
(0.211 (0.066 (0.470 (0.049)
MOD_SERV 0.082 0.026 1.214%* 0.131%*=
(0.168 (0.053 (0.407 (0.043)
TRAD_SERV 0.210 0.067 0.949** 0.103**
(0.163 (0.051 (0.401 (0.043)
Y2003 -0.030 -0.009 -0.346** -0.037**
(0.093 (0.030 (0.151 (0.016)
Y2006 -0.017 -0.005 -0.708*** -0.077***
(0.103 (0.033 (0.185 (0.020)
CONSTANT| -1.515* -5.025%**
(0.724 (1.397
N 187¢ 187¢ 187¢ 187¢
Groups 1026 1026
Wald ch? 199.84*** 117.23***
Rho 0.377 0.655
LR test of rho=0 55.17*** 78.27***

Notes: see Table 1 for the variable definitions; to eatenmarginal effects, we fixed the group specifielicept at
0, but otherwise averaged the marginal effects tverother explanatory variables; standard errorsrabrackets
under the coefficients; ***, ** * denotes statistil significance at the 1%, 5% and 10% test leespectively.
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Table 6: Estimates of persistence of innovativavidg, multinomial logit estimates (base
category: firms with discontinuous innovative aities)

Dependent variab IP R&D
no persistently no persistently
Founder characteristi
LEVEL_UNI| -0.781* 0.332 -0.760** 0.121
(0.379) (0.364) (0.373) (0.594)
LEVEL_O TERTIARY| -0.543* -0.379 -0.237 -0.155
(0.280) (0.320) (0.336) (0.546)
TYPE_TECHNICAL 0.235 0.174 -0.038 1.023
(0.349) (0.416) (0.394) (0.683)
TYPE_COMMERCIAL 0.285 0.458 0.728* 0.265
(0.323) (0.395) (0.392) (0.801)
TYPE_MIX -0.189 0.443 -0.061 0.674
(0.365) (0.390) (0.372) (0.645)
EXP_IND -0.255 -0.311 0.464 -0.041
(0.253) (0.296) (0.282) (0.497)
EXP_SELF -0.309 -0.204 0.447 0.782
(0.456) (0.518) (0.544) (0.739)
EXP_RAD| -1.568** 0.249 -1.370%** 1.591%**
(0.611) (0.396) (0.446) (0.475)
INNO_IDEA -0.447* 0.436 -0.875%** 0.497
(0.249) (0.285) (0.281) (0.512)
LAGE 0.637 0.533 0.255 -1.208
(0.515) (0.568) (0.644) (0.823)
GENDER -0.164 -0.185 -0.000 0.499
(0.257) (0.287) (0.285) (0.530)
Firm characteristics
LSIZE 0.198 0.876*** -0.617* 0.053
(0.320) (0.327) (0.322) (0.495)
EXPORT 0.101 0.835*** -0.664** 0.230
(0.317) (0.272) (0.284) (0.408)
DIVERSIFICATION | -0.876*** 0.204 -0.391 0.471
(0.250) (0.269) (0.266) (0.428)
Market conditions
DEMAND_ FUTURE| -0.767*** 0.556 -0.374 0.638
(0.287) (0.382) (0.329) (0.623)
COOPERATION  -0.442* 0.440* -0.910*** 0.693
(0.261) (0.263) (0.272) (0.426)
PCOMP 0.178 0.015 0.705*** -0.217
(0.243) (0.271) (0.265) (0.438)
NPCOMP| -0.654*** 0.582** -0.077 -0.329
(0.243) (0.278) (0.268) (0.404)
MANUFACT 0.335 1.323* -2.514%* -0.933
(0.581) (0.755) (0.876) (1.204)
MOD_SERV 0.168 1.085* -2.047%* -1.113
(0.404) (0.633) (0.746) (1.149)
TRAD_SERV -0.276 1.078* -1.331* -0.972
(0.410) (0.626) (0.770) (1.150)
CONSTANT -0.822 -6.396*** 3.919 1.289
(1.937) (2.239) (2.495) (3.370)
N 484 484
Wald chf 144.10*** 163.70%**

Notes. We define the following categorical variables teasure the persistence of innovative activities{finm has

no innovative activities), discontinuously (firmh#n some cross-sections innovative activities) padsistently
(firm has in all three cross-sections innovativBvées); see Table 1 for the variable definitiphgteroskedasticity-
robust standard errors (White procedure) are ickats under the coefficients; a Hausman test doesefect the
null hypothesis that the assumption of independexiderelevant alternatives (IIA-assumption) isfiiléd in any

single case (suest-based Hausman test implementetta); standard errors are in brackets undecdbéicients;

rxx *x % denotes statistical significance at tHeo, 5% and 10% test level, respectively.



24

Appendix:
Table A.1: Test for selective attrition (selectiadicator included in innovation models)
Dependend variable IP R&D
Period 1996/97-20001996/97-2000 2000-2003 1996/97-2000 1996/97-2000 2000-2003
Founder characteristics
LEVEL_UNI 0.277** 0.275** 0.340** 0.579*** 0.582%** 0.392**
(0.115 (0.115 (0.150 (0.138 (0.138 (0.177)
LEVEL_O_TERTIARY 0.062 0.062 0.127 0.333*** 0.337*** -0.059
(0.093 (0.093, (0.122 (0.120 (0.119 (0.154)
TYPE_TECHNICAL 0.166 0.167 -0.002 0.445%** 0.445%** 0.435**
(0.121 (0.121 (0.156 (0.142 (0.142 (0.182)
TYPE_MANAGEMENT 0.042 0.044 -0.036 -0.181 -0.185 -0.398*
(0.111 (0.111 (0.143 (0.147 (0.147) (0.216)
TYPE_MIX 0.223** 0.220** -0.019 0.280** 0.278** 0.071
(0.112 (0.112 (0.146 (0.137 (0.138 (0.187)
EXP_IND -0.058 -0.058 0.020 -0.154 -0.150 -0.165
(0.084 (0.084 (0.108 (0.103 (0.103 (0.137)
EXP_SELF 0.226* 0.224* -0.019 0.322** 0.321* 0.112
(0.133 (0.133 (0.178 (0.154 (0.153 (0.208)
EXP_RAD| 0.659** 0.659*** 0.475%* 1.150%** 1.148%** 0.994***
(0.149 (0.149 (0.173 (0.142 (0.142 (0.177)
INNO_IDEA| 0.326*** 0.328%*** 0.121 0.486*** 0.491*** 0.307**
(0.081 (0.081 (0.108 (0.101 (0.100 (0.146)
LAGE -0.049 -0.050 -0.491* 0.254 0.258 -0.161
(0.170 (0.169 (0.224 (0.207 (0.207 (0.289)
MALE_TEAM -0.059 -0.059 0.076 0.359* 0.360* 0.104
(0.145 (0.145 (0.181 (0.212) (0.212 (0.252)
MIXED_TEAM -0.015 -0.011 0.100 0.175 0.176 -0.146
(0.161 (0.161 (0.200 (0.227 (0.227 (0.293)
Firm characteristics
LSIZE 0.150 0.150 0.091 -0.050 -0.049 0.062
(0.103 (0.103 (0.096 (0.118 (0.118 (0.117)
EXPORT| 0.338*** 0.340*** 0.484*** 0.414%** 0.413*** 0.185
(0.096 (0.096 (0.125 (0.101 (0.101 (0.145)
DIVERSIFICATION| 0.447%* 0.445%* 0.162 0.205** 0.207* 0.103
(0.079 (0.079 (0.102 (0.096 (0.097 (0.132)
Market conditions
DEMAND_FUTURE| 0.369** 0.372%* 0.240** 0.204* 0.206* 0.089
(0.093 (0.093 (0.107 (0.118 (0.118 (0.134)
COOPERATION| 0.388*** 0.387*** 0.295%** 0.717%* 0.718*** 0.765***
(0.082 (0.082 (0.109 (0.097 (0.097 (0.132)
PCOMP -0.063 -0.062 0.005 -0.160* -0.161* 0.005
(0.080 (0.080 (0.101 (0.096 (0.096 (0.129)
NPCOMP| 0.340*** 0.342*** 0.179* 0.049 0.044 0.260**
(0.080 (0.080 (0.103 (0.098 (0.098 (0.130)
MANUFACT -0.010 -0.014 0.698*** 1.005%** 1.008*** 0.770**
(0.194 (0.194 (0.266 (0.269 (0.268 (0.326)
MOD_SERV -0.003 -0.004 0.517** 0.766*** 0.770%** 0.348
(0.152 (0.151 (0.210 (0.235 (0.235 (0.278)
TRAD_SERV 0.109 0.104 0.606***|  0.636*** 0.646** 0.347
(0.150 (0.150 (0.207 (0.236 (0.235 (0.274)
INSAMPLE_03 -0.009 0.097
(0.080 (0.098
INSAMPLE_06 -0.053 0.047 0.055 -0.323**
(0.081 (0.109 (0.096 (0.132)
CONSTANT| -1.311* -1.293* 0.212 -4.258*** -4.251%** -1.585
(0.662 (0.663 (0.872 (0.843 (0.841 (1.123)
N 1186 1186 702 1186 1186 702
Pseudo R2 0.156 0.156 0.109 0.314 0.313 0.268
Wald chi2 220.53*** 220.89**  101.72***| 302.77*** 300.99**  162.21***

Notes: see Table 1 for the variable definitions; heteeasisticity-robust standard errors (White procedare)in
brackets under the coefficients; ***, ** * denotedatistical significance at the 1%, 5% and 10% tesel,

respectively.



Table A.2: Correlation matrix

LEVEL_ LEVEL O_  TYPE_ TYPE_ TYPE_ EXP_ EXP_ EXP_ INNO_ MALE_  MIXED_ DEMAND_
UNI _ TERTIARY TECHNICAL MANAGEMENT MIX  IND SELF RAD IDEA LAGE TEAM TEAM LSIZE EXPORT DIVERSIFICATION FUTURE COOPERATION PCOMR

LEVEL_O_TERTIARY | -0.515

TYPE_TECHNICAL | 0.077 0.011

TYPE_COMMERCIAL | -0.014 0.076 -0.310

TYPE_MIX -0.023 0.029 -0.313 -0.362

EXP_IND -0.034 0.054 -0.060 0.010 0.146

EXP_SELF 0.063 -0.025 -0.024 0.030 -0.058.222

EXP_RAD 0.131 -0.008 0.236 -0.143 0.0810.165 -0.092

INNO_IDEA 0.099 0.000 0.049 0.001 0.1420.079 -0.025 0.089

LAGE 0.067 0.037 -0.108 0.144 -0.008€.016 0.104 0.054 -0.071

MALE_TEAM -0.013 -0.005 0.085 -0.056 -0.004.036 -0.041 0.021 -0.020 -0.019

MIXED_TEAM 0.042 0.011 -0.015 -0.005 0.02®M.034 0.093 0.021 -0.013 0.030 -0.786

LSIZE 0.059 -0.032 0.017 -0.059 0.03®.057 0.039 0.022 0.045 -0.039 -0.005 0.065

EXPORT 0.161 -0.039 0.045 -0.025 0.0720.017 0.024 0.190 0.102 0.082 0.029 0.009 0.069

DIVERSIFICATION | -0.009 0.022 -0.055 0.007 0.1020.013 -0.012 0.016 0.054 -0.026 0.029 0.044 0.074 0.104

DEMAND_FUTURE | 0.040 -0.023 -0.035 0.005 0.05M.034 -0.028 0.027 0.073 -0.061 0.013 0.022 0.010 0.073 0.093

COOPERATION 0.084 -0.009 0.086 -0.068 0.0460.016 -0.016 0.115 0.105 -0.046 0.041 0.039 0.042 0.177 0.154 0.110

PCOMP -0.011 0.014 0.007 0.008 0.0510.022 -0.065 0.026 0.063 -0.045 -0.039 0.059 0.046 -0.016 0.028 -0.067 0.047

NPCOMP 0.045 0.009 -0.009 0.020 0.074€.004 -0.035 0.062 0.072 -0.014 -0.005 0.047 0.043 0.056 0.040 0.125 0.110 0.06
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