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Abstract

This paper compares the determinants and the gfd¢@hnovation cooperation on innovation
performance at firm level in five European courdriBelgium, Germany, Norway, Portugal
and Switzerland. In a first step we analyse codmeraagreements with national and
international partners and in a second step cobperavith enterprises and research

institutions. In a third step we investigate theauat of all four categories of cooperation on
innovation performance.

JEL Classification: O30

Key words: national innovation cooperation; intémm@al innovation cooperation; innovation
performance



1. Introduction

The goal of this paper is to extend the knowledgseband the understanding of the
determinants of innovation cooperation and its icbpan the innovation performance. The
motivation to study the behaviour of firms in tikspect stems from the growing importance
of innovation networks. In order to keep up witte thace of the markets and to remain
competitive, it is often no longer sufficient tdy®n in-house innovation, but becomes more
and more important to make the borders of the fip@sneable, particularly for cooperation

with partners from other countries as well as foowledge transfer from universities. But

while this concept is referred to by policy-makeegularly, our understanding of both

determinants and impact remains incomplete.

The paper at hand attempts to answer some of tle®m questions by analysing the

cooperation behaviour of innovative firms in 5 Huean countries: Belgium, Germany,

Norway, Portugal and Switzerland. This sample afntoes is varying in respect to the size

of the economy and the cultural background. Funtioee, Belgium, Germany and Portugal

are members of the EU while Norway and Switzerlarednot. The data base consists of CIS3
data for the EU member states and Norway. For $Wézd we use a comparable survey.

We analyze cooperation agreements along four diimesisnational vs. international and
enterprises vs. universities. More concretely, ifirst step we separate our sample in three
categories: firms that do not take part in innawatcooperation, firms that cooperate only
nationally and firms that cooperate internationallye analyse the determinants of national
and international cooperation behaviour by estingai multinomial probit estimation using
the non-cooperating firms as base category.

In the second step, we estimate a tobit model uki@ghare of sales generated by innovative
products as dependent variable. The independembles of interest besides a series of
control variables are the dummy variables for esigl national cooperation and for
international cooperation. We test the cooperatemmbles for endogeneity and, if necessary,
adjust the estimation procedure of the innovatiquegion for endogeneity.

We apply the same two-stage approach to the amabfsihe determinants and effects on
innovation of cooperation with enterprises and arsities. We distinguish a first group of

firms that cooperate exclusively with other entesgs and a second group of firms that have
cooperation arrangements with universities. Theebaategory remains the group of

innovating firms that are not cooperating.

New elements of this study are the parallel inga$tbn in a comparative study of five

heterogeneous European countries (a) of the fadeiesmining four important dimensions of
innovation cooperation (national; internationaltezprises; universities) and (b) of the impact
of these types of cooperation on firm innovatiorfgmanance.



The set-up of the paper is as follows: in sectioof Zhe paper the conceptual framework is
presented. Section 3 consists of a literature yuriee data are shortly described in section 4.
Section 5 presents the model specification ande8tanation procedure. In section 6 the
empirical results are discussed and section 7 audeslthe paper.

2. Conceptual framework
Basic theoretical concepts related to knowledgeugsstijon

Our conceptual approach builds mainly on Industoaganization (I0) literature. An
important strand of this literature is concernethvéndogenouabsorptive capacityCohen
and Levinthal 1989, 1990). On a theoretical gromedknow that the absorptive capacity of a
firm is an important precondition to successfullgpitalise on externally generated
knowledge, i.e. knowledge generated by competiteuppliers, customers, and/or public
research institutions and universities. Firms will-educated staff and permanent research
activities are supposed to have higher absorptigpacty than firms lacking such
characteristics. The exploitation of externally aicgd knowledge depends crucially on a
firm’s absorptive capacity

The concept oincoming spillovergsee Cassiman and Veugelers 2002) is stronglteceta
the absorptive capacity of a firm. It indicates thenount” of flows of exploitable external
knowledge that come in the firm. The type of coagien partner is an important
characteristic of a cooperative project that héliser understanding such spillover effects. In
cooperative agreement with universities or reseamgmnizations maximizing incoming
spillovers is important for a cooperating firm. Wheollaborating with other enterprises
(suppliers, customers or competitors) in additiam exploiting incoming spillovers
cooperating firms should also care to minimize oirtg spillovers.Outgoing spillovers
measure the amount of a firm’s knowledge that seep®f the firm and can be utilized by
other firms. While incoming spillovers may motivate firm to seek R&D cooperation,
outgoing spillovers exert the opposite influence, they hinder innovative activities because
of the risk of internal knowledge leaking out targmetitors. The negative effects of outgoing
spillovers can be attenuated through several fo(mgl, patents) and informal (e.g., secrecy,
lead time over competitorgppropriability mechanismsn a strategic way firms seek to limit
outgoing spillovers through secrecy measures atgreomplexity of developed products or
lead time over competitors. Furthermore firms toy ibternalise outgoing spillovers by
ensuring property rights (e.g., patents).

There is an inherent relationship between theseetlooncepts: absorptive capacity is
necessary for a firm in order to be able to ex@oailable external knowledge, i.e. to ensure
knowledge flows to the firm (incoming spilloversther through “buy” or cooperation or

other channels) but also is interested in protgctis own knowledge base from being
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exploited by other firms or institutions withoutyag for it, thus trying to keep outgoing
spillovers under its control, e.g., through varipustection mechanisms.

Cassiman et al. (2002) developed a theoretical htbdelinks knowledge flows to and from
a firm’s innovation process with the firm’s invesint decisions with respect to innovation.
The model contains a technologically leading finnad @ competitive fringe. The leading firm
considers three types of investment: investmentapiplied research, investments in basic
research and investments in intellectual propemtygetion. By conducting basic research the
leading firm can effectively access incoming knage flows (incoming spillovers). These
incoming spillovers serve to increase the efficieatown applied research. The leading firm
can try at the same time to keep outgoing spill®vew by investing in protection, thus
improving its appropriability of innovation returnis the long run a leading firm will invest
in basic research, which is a precondition for iowimg its absorptive capacity, when market
opportunities are high, legal protection is impottand the pool of accessible and relevant
external know-how is not limited, given a minimunzes of the firm’'s budget for such
investments.

R&D cooperation as a means of knowledge acquisition

R&D cooperation, particularly in the form of resgajoint ventures, is an important single
knowledge acquisition strategy, which has been dhieject of theoretical and empirical
analysis since some years. Economic research itiglie of R&D cooperation essentially
aims at understanding why firms are undertakindy staoperation, how they do it, and with
what result (see Kaiser 2002 and De Bondt 1996efaews of this literature).

Probably the most influential theoretical paperthms field is that of D’Aspremont and
Jacquemin (1988). They derived a two-stage Coudnopoly game in which firms decide
upon R&D investment and then compete in the procharket. R&D expenditures are larger
in research joint ventures than in the competitase if (exogenous) spillovers exceed a
critical value.

An interesting generalization of the framework dABpremont and Jacquemin (1988) was
achieved by Kamien et al. (1992). Key findings bistpaper are that (a) effective R&D
investment is larger under research joint ventdhes: under competition if spillovers are
sufficient large, (b) an increase in spilloversdedo a reduction of research efforts if goods
are complements (substitutes) and spillovers argelgsmall) and also tends to reduce
incentives to collaborate in R&D, (c) an increasamarket demand leads to an increase of
research efforts both under research joint ventune research competition; an increase of
market demand has a positive effect on the likelthof R&D cooperation, and (d) increased
research productivity leads to increased incentivesvest in R&D and also to conduct joint-
research.



In a further paper Kamien and Zang (2000) trieantegrate in their theoretical framework

the idea of endogenous absorptive capacity, ieeidda that firms can determine through their
own research effort the extent of absorption ofemdl knowledge. The most important

empirically result of this paper is that researaimtj ventures are more likely to occur, the
more “general” (in contrast to “specific”’) the R&yenda is.

These are the essential theoretical ingredientsspecifying a vector of determinants of
cooperative R&D in this study.

3. Survey of similar empirical studies

We restrain our literature survey to recent stuébesising on the one hand on the effects of
incoming spillovers, appropriability mechanisms ammhovation characteristics on the

propensity to cooperate in R&D (or generally inamation activities), on the other hand on

the impact of cooperation on innovation performariereover, the studies reviewed here
deal with different types of R&D co-operation arek trelationship among them. Based on
empirical data for different countries (Belgium,tNerlands, Austria, Finland, Germany, and
UK) and different econometric approaches the resate characterized by a rather great
diversity.

Determinants of cooperation

Cassiman and Veugelers (2002) investigate thetsff#fcncoming spillovers and appropria-
bility mechanisms on the probability to cooperateR&D with suppliers/customers and
public research institutions respectively. Basedaonempirical analysis of 411 Belgium
manufacturing firms it was found that it is verypartant to distinguish between incoming
spillovers and appropriability as determinantsdifferent types of R&D cooperations. Firms
with higher incoming spillovers and better apprapan of knowledge have in general a
higher probability of cooperating in R&D. Highercoming spillovers positively affect the

probability to cooperate with public research itgtons, but have no effect on cooperation
with customers or suppliers. Better appropriability results of the innovation process,
however, increases the probability of co-operatmigh customers or suppliers and is
unrelated to cooperative agreements with reseamshtutes. The results of this study
demonstrate the relevance of distinguishing betvieayming spillovers and appropriability.

Belderbos et al. (2004a) provide an interestingeesibn of the Cassiman and Veugelers
(2002) results. Based on matched Dutch firm datai@ cross sections (1996, 1998) the
authors analysed four different types of R&D coapien (competitors, customers, suppliers,
public research institutions) and found that theme considerable differences with respect to
the effects of various determinants on the varigpss of cooperation (heterogeneity of R&D

cooperation strategies). The econometric methogabddghe study allowed them to take into

account (a) the fact that firms cooperate at thmeesame with various partners and (b) the
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interdependency between R&D cooperation and R&Ensity. Different types of co-
operation seem to be viewed by the firms as comghesrather than substitutes.

Bonte and Keilbach (2005) focused on vertical R&meration (customers and suppliers).
They distinguished between formal and informal @apon. They found only weak
empirical evidence for the relevance of incomingdl®gers for formal as well for informal
cooperation. In contrast, a firm’s ability to limautgoing spillovers has a positive effect on a
firm’s propensity to engage in formal and inforncabperation at the same time. It does not
affect, however, the probability of co-operatingfomnmally alone. The authors further
emphasised the importance of absorptive capacitinformal cooperation and stressed that
the existence of an R&D department has a posithgact on formal cooperation.

Also Dachs et al. (2004) pointed to the controamsults as to the relative importance of
incoming spillovers and appropriability. In a comgt&ve study they found that incoming
spillovers are in general an important determimdr@ooperation in Finland and in the case of
horizontal spillovers in Austria as well. While sacaffiliation and innovation intensity are
further important driving factors, in Austria, appriability and public funding activities are
the main factors that promote R&D co-operationkimand. In Austria public funding seems
to be effective only in the case of co-operatioiith the university.

Schmidt (2005) using CIS 3 data for Germany focusedhe role of spillovers in explaining

R&D cooperation of various types: co-operationshvatippliers and customers as well with
research institutions. He found in accordance watults for Belgium and Spain a positive
effect of knowledge flows on the likelihood of R&Edoperation. In addition, he could show
that firms with high internal R&D budgets are mékely to cooperate with universities than
with suppliers and customers. The results alsoestgtat firms’ decisions to cooperate with
specific partners are not independent from onehamnot

Although not assessing the relative importance mflosvers and appropriability, Tether
(2002) provides us with an interesting analysi®R&D cooperation in relation with different
types of innovation activities. Based on UK data #uthor found that R&D cooperation is
more common among firms that introduce innovatioe® to the market. He also found that
the existence of R&D activities as well as the msigy of such activities tend to increase the
likelihood that a firm has R&D cooperations withtexal partners. More specifically, it was
exhibited that the existence of continuous R&D\atitis shows a significant impact on the
probability to cooperate with customers, competditand consultants, while the intensity of
R&D activities significantly correlates with R&D operations with suppliers and
universities. Furthermore, greater customer resistato innovation and higher levels of
investment on externally developed technologiessamdices tend to be associated with more
radical innovations.

In contrast to Tether (2002), Miotti and Sachw&0(3) found in a study based on French
firm data that permanent R&D strongly influences ftropensity to cooperate with public

7



science institutions, but does not significantlyretate with the propensity to cooperate with
private partners (vertical and horizontal). TheytHar found that vertical cooperation with
suppliers and customers aims at pooling complementasources and focus more on
incremental innovations; they are less frequeritigh-tech sectors and do not involve firms
at the technology frontier. In turn, cooperatiorthnscience institutions shows a positive
impact on patents and new market products. R&D emdwns with rival firms are mainly
undertaken for sharing R&D costs.

Abramovsky et al. (2009) studied cooperative R&Dvay in a comparative study for four

European countries by using data from the CIS 3Fmance, Germany, Spain and the UK.
The authors built on Cassiman and Veugelers (2002¢y found a positive relationship

between the likelihood of cooperating in R&D andcaming spillovers as well as

appropriability. These findings are in accordandéh whose of Cassiman and Veugelers
(2002). They further showed that public suppomlg a factor enhancing the probability of
R&D cooperations.

Finally, Faria and Schmidt (2007) investigated ¢beperation propensity with domestic and
foreign partners for Germany and Portugal but idiféerent setting and with a different
method as in this study.

Impact on innovation performance

A number of empirical studies have found a positmpact of engaging in R&D cooperation

on innovation performance usually measured by #hessshare of innovative products (e.g.,
Klomp and van Leeuwen 2001; L66f and Heshmati 2@d2; Belderbos et al. 2004b). Other
studies find little evidence for a significant caglation between cooperation and innovation
performance (e.g., Kemp et al. 2003; Janz et &30

Distinguishing between cooperation with national anternational partners, Miotti and
Sachwald (2003) show that in France innovationquarnce is not affected by cooperation
agreements with national partners but increasedcdyperation with foreign partners.
Similarly, L66f (2009) finds that innovation perfoance is positively affected by the
presence of foreign cooperation partners in thevot LOOf and Heshmati (2002) find
positive effects of cooperation for both nationadl anternational partners.

Distinguishing between cooperation partners inedéht places of the value chain has
produced ambiguous results. Belderbos et al. (2f00d Xhat university cooperation increases
the growth of innovative sales productivity whilaterprise cooperation does not have a
significant effect. Also using Dutch data, Kempaét(2003) do not find a significant impact
of either enterprise or university cooperation.zJahal. (2003) report the same for Sweden.
For Germany they find a significantly negative effeof cooperation agreements with
competitors. Miotti and Sachwald (2003) report teabperation agreements with public
institutions and competitors do not affect innoeatperformance while vertical cooperation
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increases it. L66f and Heshmati (2002) find thathwhe exception of domestic customers,
cooperation agreements influence innovation perémce positively.

4, Data description

The data for the four countries Belgium, Germangrvay and Portugal were collected in the
course of the Third Community Innovation survey38) covering the period 1998-2000 and
were available as micro-aggregated data in the fsually provided by Eurostat. The Swiss
data come from the Swiss Innovation Survey 2002einy the period 2000-2002The
Swiss innovation survey is based on a questionmgiite similar to that of CIS3. Table A.1la
and Table A.1b in the appendix show the composiicithe data sets used in this study for all
five countries by sector and firm size class. Th&dets contain only innovating firmshus
our inferences refer only to innovating firms.

The shares of firms cooperating in innovation onlthin the national borders vary between
7.8% for Belgium and 20.6% for Norway (Table A.tcthe appendix). The share of firms

that cooperate also or exclusively with internagiopartners across national borders is for all
countries with the exception of Germany considgr&loyher, at lowest in Germany (12.4%),

at highest in Norway (25.8%).

The share of firms cooperating with private parsnexclusively is around 10% of innovating
firms. The only exception is Norway, where the ghiar21%. In Switzerland, only 10% of the
innovating firms cooperate with universities. Thghest share is found in Norway, where
nearly 25% of firms cooperate with universities.

5. Model specification and estimation procedure
Specification of the cooperation equations

The first dependent variable this study is the m@hnvariable CO_NAT_INT that takes the
value O for (innovating) firms that are not coopiggin innovation, the value 1 for firms that
get engaged in cooperative projects with nationatitutions/enterprisesnly (NATCOOP)

and the value 2 for firms that get involved in ablbrations with international partners

! Thus, there is a comparability problem of the Swiata that we consider not to be serious givenrttaay
characteristics of cooperation behaviour have siratcharacter, at least for the short periodrogttaken into
account in this study.

2 See Table A.2 for descriptive statistics of thecusariables and Table A.3 and Table A.4 for theetations
between the model variables.



(INTCOOP)? i.e. including firms that cooperate with both patl and international
partners Thus, the group of non-cooperating firms servbase category.

The second dependent variable we use is the nowamible CO_ENT_UNI that takes the
value O for (innovating) firms that are not coopiggin innovation, the value 1 for firms that
get engaged in cooperative projects with enterprisdy (ENTCOOP) and the value 2 for
firms that get involved in collaborations with uargities (UNICOOPY,i.e. including firms
that cooperate with both enterprisesl universities>’ Also in this case non-cooperating firms
serve as base category.

Our model contains variables measuring a firm’svdedge absorptive capacity, incoming
and outgoing spillovers, the availability of quedd personnel, the extent of innovation risks,
the extent of financial constraints, a series oftem variables with respect to public

promotion of innovation, affiliation to a group ehterprises, type of market in which a firm
operates, firm size and sector affiliation (seel@da).

Absorptive capacity is measured by the naturalritwa of the number of employees with
tertiary-level education divided by sales (varialoldEPT; see Table 1a for the description of
the variables.A positive effect of this variable is expected alidition, we use a variable for
lack of qualified personnel (variable OSKILL), fahich we expect a negative effect.

The variables measuring the importance of threeereat knowledge sources, namely
knowledge from customers (variable KCUS), suppliefsmaterials, capital goods, etc
(KSUP) and universities (KUNI), are used as proXmsincoming spillovers. We expect a
(joint) positive effect of these three variables.

Outgoing spillovers are indirectly measured by tlaiable APPR, which is a dummy
variable constructed on the basis of informatiorttaa availability and use of several means
of protection of innovation returns. For firms thege such means a lot, we assume that they
need them in order to improve the appropriabilitytreeir innovation revenues and to avoid
APPRs of their knowledge. But this kind of measdmes not denote in itself much about the

% The labels NATCOOP and INTCOOP respectively aredusot only for the levels 1 and 2 of the nominal
variable CO_NAT _INT but also for the respective dynvariables used as right-hand side variablesén t
innovation equations (see below).

* The construction of a group of firms wigixclusivelyinternational cooperation was not possible duihéolow
number of available observations for this cooperatiategory in most countries.

® The labels ENTCOOP and UNICOOP respectively aedumt only for the levels 1 and 2 of the nominal
variable CO_ENT_UNI but also for the respective dwnvariables used as right-hand side variablesén t
innovation equations (see below).

® Also in this case the construction of a groupioh$ with exclusivelyuniversity cooperation was not possible
due to the low number of available observationdties cooperation category in most countries.

" ENTCOORP includes the following categories: Othetegprises within enterprise group, suppliers, autrs,
competitors, consultants and commercial laboragoe these cooperation agreements are dominatéidnioy
to-firm relationships, we label the variable entemp cooperation. UNICOOP includes universitiesnadl as
private and public research institutions. Sinces¢heooperation agreements are mostly betweenrtheafid a
university, we refer to them as university cooperat

8 The variable usually used, number of employeek teittiary-level education, was not available im Burostat
data.
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effectiveness of these protection means. Unforaipameasures of the effectiveness of
protection are not available in our dataset. Theeshave to cope with the ambiguity of the
expected effects of this variable on the coopengpimpensity and make the best out of it. If
protection is effective, appropriability is warradt and cooperation could not harm. If
protection is ineffective, low appropriability walibe a problem for the firm and cooperation
would be avoided. A positive sign of the variablewd be interpreted as a hint for the
validity of the assumption of high appropriabilijow level of outgoing spillovers), a
negative sign as a confirmation of the assumptibriow appropriabilty (high level of
outgoing spillovers).

Further, in accordance to management literature, (sg., Hagedoorn et al. 2000) we take
into consideration three additional motives foranation (R&D) cooperation, namely sharing
of (high) innovation (R&D) investment and sharinfg(leigh) innovation risks. As proxies for
these two motives we use the variables OFIN (fok laf funds for innovation) and ORISK
(for high innovation risks) respectively.

Several additional firm characteristics are aldeemainto account: whether a firm receives
public financial support (PUBFIN), whether a firmelbngs to a group of enterprises
(GROUP), and whether a firm is foreign or domeg¢BOREIGN). For public support we
expect a positive sign because in most countriddiqpsupport is tied to the condition of
cooperative projects. A positive sign is expectsd éor the variable GROUP. Firms that are
embedded in a network of sister firms would shauwgher cooperation propensity than firms
without such ties. It is not a priori clear if tieeare differences with respect to cooperation
behaviour between domestic and foreign firms.

Finally, dummies for firm size, sector affiliatiomnd for country (only in the pooled
regressions) are included in the cooperation egpsiti

A formal expression of these equations for a finsias follows :

CO_NAT_INT(0; 1: NATCOOR 2: INTCOOR) = ap + asHEPT; + a,KCUS + a3KSUR +
osKUNIi + asAPPR + agOSKILL + a;ORISK + agOFIN; + agPUBFIN, + 0,0GROUR +
011FOREIGN + control variables + y (1a)

CO_ENT_UNI (0; 1. ENTCOOR 2: UNICOOR) = o'¢g + «'{HEPT + o',KCUS +
o' 3KSUR + o’ 4KUNI; + ' sAPPR + o’ ¢OSKILL + o' 7ORISK + o' gOFIN; + o’ gPUBFIN, +
o' 10GROUR + ' 1:FOREIGN + control variables + u (1b)

Specification of the innovation equation

Our innovation equation is specified based on aue®-based firm concept. Innovation
performance is measured by the sales share of ndveansiderably modified products (see
Table 1b). As independent variables we use profoesthe intensity of physical capital
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(variable InINVPT), the intensity of human capit@lariable InHEPT), the intensity of
knowledge capital (variable INFEPT), and a serfesoatrol variables for foreign or domestic
ownership, firm size, sector affiliation and coynfonly for the pooled regression). Finally,
we include also the following two dummy variableirpa (NATCOOP; INTCOOP) and

(ENTCOOP; UNICOOP).

We expect a positive effect of all three resousdated variables. According to theoretical
arguments and existing empirical evidence the tlor®f the effects of the two cooperation
variables is not a priori clear. A formal expressaf these equations for a firm i looks as
follows:

LNEWS = Sy + SINATCOOR + SoINTCOOR + S3nINVPT + S4nFEPT + SsInHEPT; +
PsFOREIGN + control variables + y (2a)

LNEWS= o + #1ENTCOOR + £ UNICOOR + £ 3InINVPT + f 4nFEPT, + f'sinHEPT;
+ /' 6FOREIGN + control variables + v (2b)

6 Empirical Results
6.1  Estimation procedure

In a first step, we estimated a multinomial prabibdel for equation (1a) and (1b) with the
nominal variables CO_NAT _INT (0; 1. NATCOOP; 2: IRDOP) and CO_ENT_UNI (0O; 1:
ENTCOOP; 2: UNICOOP) respectively. In both cashs, reference category 0 consists of
those firms that do not have any cooperation ageeésn Reported standard errors are
heteroscedasticity-robust.

In a second step, we estimated tobit models foaou (2a) and (2b) with LNEWS as
dependent variable that was downward censored &eforted standard errors are also
heteroscedasticity-robust standard errors as Wiglvever, being involved in cooperation
activities might not be exogenous to innovationivatteds. We tested endogeneity for all
cooperation variables according to the followingpgadure (Rivers and Vuong 1988):
instrument equations were estimated separatelyefmh cooperation variable and each
country (see Table A.5a and Table A.5b). Instrumeimbice was based on 3 criteria:
significant correlation to the endogenous variabisjgnificant correlation to LNEWS and
insignificant correlation to the error term of tinmmovation equation. The residuals of the first
stage equations shown in Table A.5a and A.5b weseried in the innovation equation as
additional regressors. Bootstrapping was used dieroto correct the standard errors of the
estimated parameters. If the coefficient of thadwess was statistically significant (at the
10%-test level), we have assumed that endogengiprasent and consequently based our
inference on instrumented variables; also in ttasecstandard errors were estimated by
bootstrapping. In cases in which the coefficienthaf residual was not statistically significant
we have assumed exogeneity.
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The results for the dichotomous variables NATCO@& WNTCOOP are shown in Table A.6,
which shows that the null hypothesis of exogenedy only be rejected for INTCOOP in
Germany. Therefore the variable INTCOOP for Germiantable 2b is instrumented. For the
other countries, we assume that exogeneity holds.

Table A.9 indicates that ENTCOOP is endogenoukerpboled regression and UNICOOP in
the regression for Portugal. As a consequence estienates for UNICOOP for Portugal
reported in table 5 are based on the instrumeatale approach.

6.2  National versusinternational Cooperation
Cooperation Propensity

Table 2a and Table 2b show the multinomial probiineates for the categories (exclusively)
national and international innovation cooperatioithwespect to the reference category
consisting of firms that do not conduct innovatemoperation. Furthermore, table A.7 in the
appendix reports the corresponding marginal effects

We find surprisingly little evidence for an effeof absorptive capacity as measured by
INHEPT, the log of the number of employees withhleigeducation scaled by the firms’ sales
and OSKILL, the relevance of lack of qualified pmrsel as an innovation obstacle. The
human capital indicator INHEPT is significantly po®ly related to NATCOOP in the
estimates for Switzerland and Norway, while it msignificant for Belgium, Germany and
Portugal. For INTCOOP we find that the variableoisly significant in the Norwegian
equation. Furthermore, the negative relationshtpvéen cooperation and the lack of qualified
personnel (OSKILL) is found to be significant onhythe Norwegian regression of national
cooperation. While these results do not collidehwtihe findings of Woerter (2007) for
Switzerland, Faria and Schmidt (2007) find a sigatffitly positive impact of human capital
endowment for both Germany and Portugal based diffexent specification of this variable
(dummy variable with the value 1 when a firm hashare of employees with tertiary-level
education higher than the sample median).

In accordance with the literature, we find a siigaifitly positive effect of incoming spillovers
as measured by the sum of the marginal effectsllatheee external knowledge sources
(customers; suppliers; universities) for all cowegrand both national and international
cooperation. This effect is driven mainly by themdieant influence of university spillovers;
the respective variable KUNI is significantly posgt correlated with the propensity for both
cooperation types discussed here and for all fmentries. The results with respect to the
other two external sources are mixed. We couldfimat any effect of suppliers (variable
KSUP) on the propensity for national cooperatiant,we could reveal a significantly positive
effect for Norway and Portugal with respect to insgional cooperation. For customers as an
external knowledge source (variable KCUS) the estidm show a negative effect for national
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cooperation in Belgium and Switzerland and a pasigffect for intentional cooperation in
Norway. The negative effect for Belgium and Swikzed could be interpreted as a hint that
in these small countries, especially in Switzer|athé information exchange with customers
at national level takes place rather through infdroontacts than through formal agreements
due to long-established trustworthy relationshipsaria and Schmidt (2007) found no
significant effect for their variable measuring mleincoming spillovers for Germany and
Portugal. Abramovsky et al. (2009) revealed a pasieffect of incoming spillovers (also
measured by an overall variable) for Germany atiking endogeneity of this variable into
account.

In accordance to theoretical expectation but alsexisting empirical evidence, the variable
for appopiability (variable APPR) shows in geneaapositive effect on cooperation; this
effect is statistically significant only for Germam the case of national cooperation but for
all countries with respect to international coopiera We interpret the positive sign of this
variable as evidence in favour of the assumptionhigh appropriability (low level of
outgoing spillovers) that influences positively tt@operation propensity (see section 5). The
results for Germany and Portugal are in line wité tindings of Faria and Schmidt (2007),
the German results also in accordance with Abrakyogsal. (2009).

The theoretical expectation with respect to innovatrisk (as measured by the variable
ORISK as a proxy for the risk-sharing motive of pemation) is that it increases the
cooperation propensity of firms. While we cannotnfaon this prediction for national
cooperation, we do find evidence for the preserfcthis positive effect in the context of
international cooperation agreements, as the Jari@RISK is significant for Belgium,
Switzerland, Portugal. Miotti and Sachwald (2008ing a similar variable in their study do
not find such a relationship for France.

Obstacles in respect to financing (OFIN) here s@nas a proxy for the cost-sharing motive
for cooperation do not affect the decision to coafgesignificantly. The only exception is the
INTCOOP equation for Germany and the significareeel for OFIN there is merely 10%.
The positive impact of public finance support (abie PUBFIN) on the propensity to
cooperate both nationally and internationally fdrcauntries reflects the common goal of
technology policy in most countries of fosteringpperation by providing subsides under the
condition of cooperation either with universitiesother firms.

In the group of variables capturing the market Bmment, operating in regional, national or
international markets does not make a difference&bional cooperation (with the exception
of Norway, where firms operating in internationahnkets show a lower propensity for
national cooperation than firms operating in regioor national markets). However, show
firms operating in international markets show apeeted a significantly higher inclination
for international cooperation than firms with reggd or national action radius.
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Furthermore, being member of an enterprise grougntdrprises (variable GROUP) increases
the likelihood of cooperation, both at national antérnational level; this effect is stronger
for international cooperation. In the regression %witzerland, Norway and Portugal the
variable FOREIGN has a significantly negative sigmplying that the propensity to
cooperate only on a national level is lower forefgn firms. In Belgium and Germany there
appears to be no difference with respect to codiperdehaviour between domestic and
foreign firms. As expected, foreign firms show agher propensity to international
cooperation than domestic firms but only for Gergnand, Norway.

In all countries but Belgium and Switzerland, lafiyens with more than 250 employees
cooperate within national borders more frequerthnt SMEs. For international cooperation,
the coefficient of the dummy variable for largenfs is significantly positive in all countries
and the marginal effect is larger than for naticwdperation.

Innovation Output

In the second step we analyse the impact of inmmvatooperation on the innovation
performance of firms by estimating a tobit moddhene the dependent variable is the share of
sales generated by innovative (new and considerabtlified) products (see Table 3).

In accordance with our expectations, innovation eexitures (Switzerland: R&D
expenditures; INFEPT) are positively correlatedhe share of innovative products. The only
exception is Portugal, where the coefficient isifpos abut insignificant. Generally, the same
is true for the employees with higher educatiorHER®PT) for Switzerland, Germany and
Norway but not for Belgium and Portugal. The vakeator capital intensity (ININVPT) is not
significant but for Portugal, for which we find msificant negative effect. This might reflect
the specific industry structure of Portugal, wheilerefineries, cement production and paper
industry are among the major industries, i.e. itges that are not particularly innovative
industries but quite capital-intensive. The samguarent applies to tourism, the most
important service industry in Portugal.

In all five countries, foreign firms are as inndvatas domestic firms. The effect of size is
ambiguous, as it is positive in Belgium and Portaga negative in Norway.

The results exhibit little evidence for an effettlee dummy variable which captures national
cooperation (NATCOOP) on the innovation performantee coefficients are negative for
Belgium and Switzerland, but only the one for Belgiis significant. The effect is positive
but insignificant in Norway and Portugal. The omelyception is Germany, where we find a
significant positive effect.

International cooperation (INTCOOP) on the othenchas clearly positively correlated to
innovation performance. The coefficients are sigaiitly positive in most of the regressions.
The only exceptions are Switzerland and Germamywfach the coefficients are positive but
statistically insignificant.
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A potential interpretation of the significant impad national cooperation in Germany is that
the country is large enough to provide a sufficiamge of profitable cooperation agreements
within the country. The insignificance of the co&#nt for international cooperation is
consistent with this explanation. Since the avédgkartners are more likely to be present,
there is less need for international cooperatiohjckv is generally more costly as the
transaction costs are higher with increasing ominal and cultural distance.

These results are in line with the findings of Mi@nd Sachwald (2003) that show that in
France innovation performance is not affected bgpeoation agreements with national
partners but increased through cooperation witkigor partners. Similarly, L66f (2009) finds
for Swedish firms that innovation performance issipeely affected by the presence of
foreign cooperation partners in the network.

6.3  EnterprisesversusUniversities
Cooperation Propensity

As for national and international cooperation agreets we first estimate a multinomial
probit to investigate similarities and differenceshe determinants of innovation cooperation
with enterprises and universities. Tables 4a andefort the results with respect to the
reference category consisting of firms that do moinduct innovation cooperation.
Furthermore, table A.10 in the appendix reportsctireesponding marginal effects.

Concerning absorptive capacity, we find some ewideior a positive relationship between
the absorptive capacity and cooperation with enigp, as the variable INHEPT is significant
in the Swiss and the Norwegian case. On the cognt@BKILL is not significant in any of the
estimates in Table 4a. Absorptive capacity appeamsatters substantially more in respect to
cooperation with universities though. The variablelEPT is significant throughout the
estimates in Table 4b. OSKILL shows the expecteghtige sign merely in the German case.
The available results for Germany are mixed. Ia lvith our results for this country, Schmidt
(2005) also finds a significant effect of human itapendowment (with a quite different
specification of the respective variable) for caapen with universities but not with
enterprises. Abramovsky et al. (2005) on the otteard do not find an effect of absorptive
capacity for Germany using R&D intensity as indocdbr absorptive capacity in the equation
for overall cooperation; but they find a negativile& for university cooperation and
cooperation with customers and/or suppliers ane@ffect for cooperation with competitors.
Similarly, Cassiman and Veugelers (2002) do nad #nsignificant relevance of absorptive
capacity (approximated by a dummy variable for pmeremt R&D) for Belgian firms
cooperating either with research institutions (@aohg universities) or suppliers and
customers.
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With the exception of a positive effect for Norwagcoming knowledge spillovers from

customers are not relevant for ENTCOOP or for UNGFO Utilizing suppliers as a

knowledge source appears to be positively cormldte cooperation with enterprises in
Germany, Norway and Portugal, but shows no effactttiee likelihood of cooperative

agreements with universities (with the exceptionNufrway). The use of universities as
knowledge source is significantly negative relatied ENTCOOP in Germany and in

Switzerland. Obviously, firms choosing to coopenatth other enterprises in these countries
are firms that use university knowledge less intenghan non-cooperating firms. Not

surprisingly, the effect of this external knowledgmirce is it is positive and significant in the
regression for UNICOOP.

Appropriability is positively correlated to prob#éty to cooperate with enterprises in the
regressions for Belgium, Germany and Portugal.uporersity cooperation, the coefficient of
the variable APPR is significant in all but the @iah regression. The marginal effects are
larger in the case of universities (with the exmapof Portugal, where the marginal effects
for university and enterprise cooperation are alibatsame). This is a rather astonishing
result because our expectation has been that ajgdsdipy issues would be a more important
factor influencing cooperation decisions in theecakenterprises as cooperation partners that
could profitably exploit disclosed proprietary knedge than in the case of universities that
mostly show little interest for the economic implions of new knowledge. Some more
detailed additional analysis should be neededderaio be able to explain this effect, e.qg., by
taking into account the fact that the knowledge tewhnology transfer between firms and
universities are (still) not regulated efficienttyevery university and in every country, so that
firms consider high appropriability as pre-conditias a kind of insurance for proprietary
knowledge for cooperation with universities.

Our finding is in accordance to the findings of ®atit (2005) and Abramovsky et al. (2009)
for Germany. Belgium appears to be a different case appropriability is positive and
significant for cooperation with enterprises but far universities, which is in line with the
results of Cassiman and Veugelers (2002).

Table 4a provides weak evidence for a positiveticeiahip between risk as an innovation
obstacle (ORISK) and the cooperation with enteestiss the coefficients are significant in
the Swiss and the Portuguese regressions. Forrsitigs, no such link exists as only the
pooled regression shows a (weakly) significant tpasicoefficient. These findings indicate
that sharing risks might constitute an importantiveofor cooperation with other enterprises,
at least in some countries, but not for universiti& potential explanation may be found in
the different incentives structures in the worldsaocademics and business. In the former, a
published paper counts more than a successful prodthile the reverse is true in the
business world. Furthermore, even a failed experimaght lead to a publication but not to
the creation of a product. Cassiman and Veugek8@2) for Belgium and Schmidt (2005) for
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Germany find no link between innovation risk andperation with enterprises but even a
significantly negative correlation between innogatrisk and cooperation with universities.

The cost-sharing motive for cooperation (as appnaxed by the variable OFIN) appears toto
be not relevant for both cooperation with entegmiand cooperation with universities (with
the exception of Germany, for which a positive efffer this variable was found).

As expected, the probability that a firm cooperaweth a university increases if public
funding was granted (variable PUBFIN). This effeets found in all five countries reflecting
the existence of public funding schemes aimingaailifating knowledge transfer. Public
finance support is less important for cooperatiath iirms; Belgium and Portugal do not
show such an effect. The marginal effects of urmsivgrcooperation are substantially larger
than those for enterprise cooperation in all coastr

Foreign owned firms are as likely to cooperate veititerprises and universities as domestic
firms in all five countries; no significant effetdr this variable could be found across all
estimates.

Further, we find that the market orientation isugter firm characteristic that influences the
choice of the cooperation partner. While cooperati@reements with enterprises are not
affected by the market orientation, cooperatiorhwihiversities is more likely if the firm
serves an international market (with the excepdibRortugal).

In line with the literature, we find that the prdiigy to cooperate increases with the firm
size. Similar to Cassiman and Veugelers (2002) Zstunidt (2005), our results suggest that
the effect is more pronounced for the cooperatiath wniversities, the coefficient of the

dummy variable for larger firms is not significant Switzerland, Germany and Portugal in
the equation for cooperation with enterprises. Wamnore, the marginal effects are
substantially larger for university cooperation.

Innovation Output

Table 5 reports the tobit estimates for sales sbhmnovative products with the cooperation
variables ENTCOOP and UNICOOP as additional rigimi¢h variables. The results for the
resource endowment variables are similar as irestienates of the innovation equation with
NATCOOP and INTCOOP as explanatory variables. R&peaditures (InNFEPT) and human
capital (INHEPT) show in general the expected pasiffects. The proxy for physical capital
(ININVPT) is not significant except for Portugal iftv a negative sign). For all countries it
does not make a difference if firms are domestiogign.

We find little evidence for a significant relatidng between innovation performance and
cooperation with enterprises. The coefficientssageificantly positive only in the regressions
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for Germany and Norway. They are insignificant tbe other three countries Portugal,
Belgium and Switzerland.

On the whole, our findings show little evidence & overall positive relationship between
innovation performance (as measured by the salase sbf innovative products) and the
likelihood of cooperation in innovation with enteges. A significantly positive contribution
of cooperation with universities to innovation merhance is found in addition to Germany
and Norway also for Portugal (and in the pooledesgjon).

Our findings are in line with those of Belderbosatt (2004b), who show that university
cooperation enhances the growth of innovative sglesductivity, while enterprise
cooperation does not show a significant effect. ezhal. (2003) do not find a significant
impact of either enterprise or university coopematiJanz et al. (2003) report the same for
Sweden, but a significantly negative effect of carapion agreements with competitors for
Germany. Miotti and Sachwald (2003) report for Eearthat cooperation with public
institutions and competitors do not affect innowatperformance, while vertical cooperation
shows a positive impact. The heterogeneity of thdirigs of empirical studies might be
explained by the diversity of countries, models detinitions of cooperation agreements and
cooperation partners used in these studies.

7. Summary and Conclusions
Determinants of cooperation

Table 6 presents in summary the most importantltseesdi this study with respect to the
determinants of cooperation, thus allowing a comspar of the empirical findings for five

European countries and four cooperation dimensioasional vs. international partners,
business partners vs. science-based institutioagthgrs; using non-cooperating firm as
reference) at a glace.

The choice of these four dimensions was drivenheyhypothesis that these dimensions are
empirically relevant and also important from thdigopoint of view. We concentrate here to
the five theory-driven determinants of cooperation innovation: absorptive capacity,
incoming spillovers, appropriability, risk-shariagd cost-sharing as cooperation motives.

High knowledge absorptive capacity is clearly aceipecharacteristic of firms cooperating
(even not exclusively) with universities, but n@&cessarily for the other three categories of
cooperating firms discussed here, at least nothi®majority of the five countries taken here
into account, namely Belgium, Germany and Portugheére is the remarkable exception of
Norway, for which a high absorptive capacity is ortant for all four categories; this is also
the case for Switzerland for three out of four ceragpion categories.

19



Incoming spillovers, particularly these related uaiversities (and other science-based
institutions) constitute a second important detamg factor for all four types of cooperation
and all five countries. This is an interesting figl that demonstrates the crucial role of
science-based knowledge as basis for innovatiorperation. Spillovers coming from
suppliers are relevant primarily for cooperationthnventerprises, especially for Germany,
Norway and Portugal. Incoming spillovers seem tgbsicularly important for Norwegian
firms.

High appropriability is of special importance foternational cooperation (all five countries)
and cooperation with universities (four out of fiw®untries), to some extent also for
cooperation with firms (three out of five count)idsit not for national cooperation (one out
of five countries). Obviously the risk of proprigtaknowledge being disclosed to partners
without explicit permission of the involved firm isignificantly higher in international
cooperation than in national cooperation. The saat@nale could explain the effect for
cooperation with firms but not with universitiesorRhe latter effect we could not find any
persuading explanation until now. Some more detabtiditional analysis should be needed in
order to be able to explain this effect, e.g., dkirtg into account the fact that the knowledge
and technology transfer between firms and univessiare (still) not regulated efficiently in
every university and in every country, so that 8riconsider high appropriability as pre-
condition or as a kind of insurance for proprietédagowledge for cooperation with
universities.

Risk-sharing as a motive of cooperation can be dgunmarily for international cooperation
(Switzerland, Germany and Norway), to some extdsb dor cooperation with firms
(Switzerland and Portugal).

Cost-sharing as a cooperation motive appears t@ v relevance (all four types of
cooperation; four countries out of five). Germanyldls an exception, risk-sharing being of
importance for both international cooperation aadperation with universities.

Impact of cooperation on innovation

Table 7 shows in summary the findings with respectthe impact of cooperation on

innovation. International cooperation and cooperatvith universities show a significantly

positive effect on innovation performance in thoed of five countries. For Germany and

Norway a positive effect could be found for thrgpes of cooperation, on the other extreme
no effect of cooperation could be found for Swilkzed.

Policy implications

Two findings of this study seem to be of particuigerest from the policy point of view: the
relevance of university-based knowledge as a fasttyancing cooperation in innovation in
general and the existence of positive effects amovation performance especially for
international cooperation and cooperation with aede institutions. Both effects show in the
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same direction, namely towards more intensive kadgé and technology transfer between
enterprises and research institutions across radtimrders that could be further enhanced by
technology policy by providing both sides more mibees for cooperation, e.g. fiscal
facilitations and/or subsidies for enterprises thet engaged in collaborative projects with
universities, additional funds for universitiestthahieve to get involved in such projects. At
best, the support of cooperation between businedsuniversity should be pursued at trans-
national level. According to our data, about twimds of firms cooperating with international
partners have agreements with universities.
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Tables:

Table 1a: Definition of the variables of the cogigm equation

Variables

Description

Dependent Variables
CO_NAT_INT

CO_ENT_UNI

Nominal variable; 0: no co-operation arrangements; 1: firms that have co-operation
arrangements with other firms or organisations with national partners but not with international
ones (NATCOOP); 2: firms that have co-operation arrangements with other firms or
organisations with international partners (INTCOOP)

Nominal variable; 0: no co-operation arrangements; 1: firms that have co-operation
arrangements with private partners but not with public organisations (COOPENT); 2: firms that

have co-operation arrangements with public organisations (UNICOOP)

Independent Variables
Absorptive Capacity
INnHEPT

OSKILL

Incoming Spillovers
KCUS

KSUP

KUNI

Appropriability

APPR

Log of the number of employees with tertiary-level education divided by sales (in 1000 €)

Dummy variable®; 1: lack of qualified personnel is an important innovation obstacle; 0: otherwise

Dummy variable®; 1: customers are an important external knowledge resource; 0: otherwise
Dummy variable®; 1: suppliers are an important external knowledge source; 0: otherwise

Dummy variable®; 1: universities are an important external knowledge source; 0: otherwise

Dummy variable; 1: any of the following means to protect inventions or innovations were used:
registration of design patterns; trademarks; copyright; secrecy; complexity of design; lead-time

advantage on competitors; 0: otherwise

Proxies for risk- and cost sharing

ORISK

OFIN

Market environment
MARKET_2
MARKET_3

PUBFIN

Control Variables
GROUP

FOREIGN®

SIZE_ 2

SIZE_3
SECTOR_2-SECTOR_7

Dummy variable®; 1: risks of innovation projects are an important innovation obstacle; 0:
otherwise
Dummy variable®; 1: difficulty to access to financial sources is an important innovation obstacle;

0: otherwise

Dummy variable; 1: firm operating primarily in a national market; 0: otherwise

Dummy variable; 1: firm operating primarily in an international market; 0: otherwise

Dummy variable for public financial support in the respective reference period

Dummy variable; 1: firm is part of an enterprise group; 0: firm is independent

Dummy variable; 1: firm with foreign headquarter; 0: otherwise

Dummy variable; 1: 50 to 249 employees; 0: otherwise

Dummy variable; 1: 250 employees and more; 0: otherwise

7 sectoral dummies; see Table Al in the appendithfodefinitions; reference group: mining,

construction, energy

(1): The dummy variable takes the value 1 if enfieports the values 3 or 4 and the value 0 ifra feports the

values 1 or 2 on a four-point scale (1: ‘not retglad: ‘high importance’); Switzerland: the dumntgkes the
value 1 if a firm reports 4 or 5 and the value @ ifirm reports 1, 2 or 3 on a five-point Likertate (1; ‘not
important’; 5: very important’); (2) For Switzerldrine dummy variable takes the value 1 if the fisnforeign-
owned.

23



Table 1b: Definition of the variables of the inntwa equation

Variables

| Description

Dependent variables

LNEWS

| Natural logarithm of the sales share of new or significantly improved products

Independent variables

NATCOOP Dummy variable; 1: firms that have co-operation arrangements with other firms or organisations with
national partners but not with international ones; 0 otherwise

INTCOOP Dummy variable; 1: firms that have co-operation arrangements with other firms or organisations with
international partners; 0: otherwise

ENTCOOP Dummy variable; 1: firms that have co-operation arrangements with private partners but not with public
organisations; 0 otherwise

UNICOOP Dummy variable; 1: firms that have co-operation arrangements with universities and other research
institutions; 0: otherwise

InNFEPT Natural logarithm of innovation expenditures divided by sales

ININVPT Natural logarithm of gross investment divided by sales

INHEPT See Table 1a

GROUP see Table 1la

FOREIGN see Table 1a

SIZE_2; SIZE_3 see Table 1a

SECTOR_2to see Table Ala

SECTOR_7
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Table 2a: Multinomial probit model estimates for QAT _INT (1: NATCOOP)
(ref. cat.: no cooperation)

1: NATCOOP BE CH GE NO PT
InHEPT 0.042 0.230%** 0.024 0.044* 0.017
(0.051) (0.067) (0.027) (0.023) (0.027)
KCUS -0.550** -0.270* -0.139 -0.024 -0.258
(0.255) (0.163) (0.128) (0.138) (0.212)
KSUP -0.242 0.280 0.079 0.170 -0.085
(0.247) (0.218) (0.116) (0.123) (0.215)
KUNI 0.721%** 0.405** 0.793*** 0.621*** 1.176%**
(0.253) (0.193) (0.122) (0.166) (0.260)
APPR 0.234 0.255 0.627*** 0.004 0.265
(0.287) (0.169) (0.136) (0.134) (0.213)
OSKILL 0.034 0.060 -0.177 -0.278* -0.013
(0.247) (0.177) (0.114) (0.151) (0.204)
ORISK -0.194 0.061 -0.010 0.049 0.077
(0.276) (0.176) (0.123) (0.142) (0.208)
OFIN 0.139 -0.015 0.186 -0.098 0.044
(0.255) (0.184) (0.122) (0.155) (0.210)
PUBFIN 0.938*** 0.636** 0.875*** 1.113%** 0.735%**
(0.263) (0.312) (0.120) (0.146) (0.261)
GROUP 0.245 0.214 0.013 0.194 0.469*
(0.298) (0.157) (0.133) (0.137) (0.2412)
FOREIGN -0.278 -0.447* -0.050 -0.755%** -1.054%**
(0.313) (0.264) (0.216) (0.195) (0.367)
MARKET_2 -0.305 -0.027 -0.062 -0.083 0.132
(0.358) (0.208) (0.159) (0.141) (0.283)
MARKET_3 -0.445 -0.319 0.010 -0.356** 0.462
(0.352) (0.219) (0.172) (0.179) (0.315)
SIZE_2 -0.005 0.083 0.194 0.048 0.271
(0.301) (0.177) (0.148) (0.180) (0.255)
SIZE_3 0.393 0.073 0.342** 0.359** 0.683**
(0.329) (0.228) (0.162) (0.145) (0.272)
SECTOR_2 -2.034** 0.141 -0.608 -1.151%** -1.305**
(0.830) (0.367) (0.451) (0.307) (0.636)
SECTOR_3 -2.209%** -0.316 -0.256 -1.125%+* -1.199*
(0.811) (0.325) (0.410) (0.302) (0.623)
SECTOR_4 -2.005** -0.435 -0.445 -0.831*** -0.957
(0.793) (0.315) (0.405) (0.287) (0.611)
SECTOR_5 -1.729** -0.260 -0.268 -0.707** -0.549
(0.814) (0.330) (0.419) (0.295) (0.628)
SECTOR_6 -2.534%** -0.366 -0.035 -0.757*** -0.850
(0.833) (0.346) (0.4112) (0.285) (0.626)
Constant 1.049 1.376 -1.564*** 0.262 -1.082
(1.195) (0.973) (0.584) (0.459) (0.787)
N 490 1327 1496 1240 549
\Wald chi2 145.477 216.851 355.867 357.194 145.18
Prob > chi2 0 0 0 0 0

Note: *, ** and *** denote significances of coefficientt the 10%, 5% and 1% test-level;
heteroscedasticity-robust standard errors (Whibegmture).



Table 2b: Multinomial probit model estimates for GNRT_NAT (2: INTCOOP)
(ref. cat.: no cooperation)

2: INTCOOP BE CH GE NO PT
INHEPT 0.075 0.078 -0.024 0.078*** 0.033
(0.055) (0.051) (0.040) (0.027) (0.030)
KCUS 0.060 0.044 0.119 0.488%** 0.117
(0.208) (0.137) (0.151) (0.145) (0.212)
KSUP 0.012 0.011 0.165 0.345%* 0.549*
(0.202) (0.207) (0.133) (0.123) (0.239)
KUNI 0.753*** 0.490*** 1.045*** 0.895*** 0.914***
(0.213) (0.151) (0.134) (0.155) (0.264)
APPR 0.437** 0.318** 1.059*** 0.671*** 0.696***
(0.216) (0.139) (0.192) (0.146) (0.218)
OSKILL -0.001 0.169 -0.147 -0.098 0.073
(0.199) (0.143) (0.134) (0.141) (0.221)
ORISK 0.424* 0.545%%* 0.091 0.043 0.382*
(0.221) (0.139) (0.147) (0.133) (0.220)
OFIN -0.166 0.105 0.268* 0.062 -0.026
(0.219) (0.159) (0.140) (0.141) (0.214)
PUBFIN 0.912%% 1.318% 0.821%+* 0.774%% 0.522%
(0.201) (0.226) (0.136) (0.145) (0.255)
GROUP 0.233 0.462%% 0.180 0.670%* 0.840%*
(0.244) (0.153) (0.148) (0.152) (0.246)
FOREIGN 0.319 0.168 0.445% 0.336* 0.111
(0.236) (0.174) (0.207) (0.159) (0.307)
MARKET 2 0.008 0.398* 0.326 0.253 0.125
(0.347) (0.195) (0.220) (0.159) (0.282)
MARKET 3 0.391 0.658%* 0.821%* 0.635%* 0.413
(0.335) (0.182) (0.228) (0.176) (0.347)
SIZE 2 0.242 -0.126 0.378* -0.010 0.453
(0.237) (0.169) (0.207) (0.183) (0.289)
SIZE 3 0.714%% 0.343* 1.060% 0.266* 0.871%*
(0.256) (0.194) (0.217) (0.146) (0.289)
SECTOR 2 -1.940% 0.501 -0.716* -0.391 -0.956
(0.824) (0.402) (0.418) (0.323) (0.843)
SECTOR 3 -1.903** 0.476 -0.724% -0.423 -0.412
(0.787) (0.367) (0.367) (0.310) (0.822)
SECTOR 4 -2.096%+ -0.017 -0.826** -0.286 -0.295
(0.794) (0.365) (0.359) (0.300) (0.825)
SECTOR 5 2,245 -0.263 -0.527 -0.290 -0.245
(0.804) (0.399) (0.392) (0.319) (0.821)
SECTOR 6 -2.103* -0.034 -0.350 -0.534* -0.351
(0.833) (0.387) (0.362) (0.306) (0.815)
Constant 0518 -1.873 -3.976% 1,521 2.772%
(1.258) (0.824) (0.698) (0.518) (0.993)
N 490 1327 1496 1240 549
wald chi2 145.477 216.851 355.867 357.194 145.18
Prob > chi2 0 0 0 0 0

Note: *, ** and *** denote significances at the 10%, 5¥d 1% test-level; heteroscedasticity-
robust standard errors (White procedure).



Table 3: Tobit estimates for LNEWS including NATC®@nd INTCOOP

BE CH GE NO PT
NAT COOP -0.677* -0.073 0.260*** 0.035 0.006
(0.289) (0.148) (0.101) (0.104) (0.296)
INT COOP 0.315** 0.058 0.721 0.337*** 0.884***
(0.157) (0.092) (1.295) (0.091) (0.240)
InNINVPT -0.008 0.078 -0.020 -0.022 -0.184***
(0.031) (0.063) (0.031) (0.015) (0.065)
InNFEPT 0.142%** 0.145*** 0.107*** 0.036*** 0.096
(0.041) (0.030) (0.030) (0.010) (0.066)
InHEPT 0.034 0.071** 0.060*** 0.057*** 0.034
(0.030) (0.029) (0.020) (0.016) (0.030)
FOREIGN -0.056 0.067 -0.133 0.009 0.247
(0.158) (0.100) (0.140) (0.108) (0.258)
SIZE_2 0.456*** -0.185** -0.079 -0.176 0.377
(0.170) (0.086) (0.135) (0.118) (0.276)
SIZE_3 0.551*** -0.328*** 0.160 -0.439%** 0.111
(0.189) (0.111) (0.255) (0.091) (0.273)
SECTOR_2 0.851 1.135%* 0.778* 1.127%* 0.887
(0.771) (0.289) (0.409) (0.251) (0.839)
SECTOR_3 1.012 0.781*** 0.739* 0.868*** 0.845
(0.748) (0.285) (0.385) (0.252) (0.825)
SECTOR_4 1.583* 1.151%* 1.026*** 1.657*** 1.368*
(0.747) (0.276) (0.386) (0.243) (0.822)
SECTOR_5 1.580** 1.029%** 0.569 1.013%* 0.724
(0.759) (0.293) (0.409) (0.258) (0.857)
SECTOR_6 1.981%+* 0.795*** 0.876** 1.425%+* 1.098
(0.767) (0.306) (0.379) (0.244) (0.853)
Constant 1.173 3.969*** 2.561%** 2.158%** 0.462
(0.902) (0.490) (0.482) (0.339) (0.990)
N 707 923 1615 1396 612
F-Test 7.843 7.269 101.622 16.117 3.972
Prob > chi 0 0 0.000 0 0
Pseudo R2 0.036 0.042 0.017 0.046 0.018
Left-censored 181 55 295 200 213

Note: Instrumented INTCOOP variable for GE (see TableArbthe appendix); *, ** and
*** denote coefficients significant at the 10%, 5¥d 1% test-level; heteroscedasticity-
robust standard errors (White procedure) in passasb.



Table 4a: Multinomial probit model estimates for GENT_UNI (1: ENTCOOP)
(ref. cat.: no cooperation)

1: ENTCOOP |BE CH GE NO PT
INnHEPT 0.005 0.121** -0.018 0.059** 0.017
(0.044) (0.053) (0.026) (0.024) (0.027)
KCUS -0.183 0.050 -0.081 0.345** -0.192
(0.238) (0.139) (0.145) (0.138) (0.212)
KSUP 0.189 0.278 0.294** 0.273** 0.631***
(0.233) (0.193) (0.137) (0.121) (0.240)
KUNI -0.473 -0.310* -0.432** -0.120 -0.118
(0.311) (0.185) (0.182) (0.182) (0.363)
APPR 0.553** 0.218 0.579*** 0.179 0.457**
(0.261) (0.146) (0.151) (0.132) (0.2112)
OSKILL 0.183 0.086 0.073 -0.178 0.072
(0.246) (0.149) (0.134) (0.141) (0.213)
ORISK 0.176 0.507*** -0.025 0.058 0.351*
(0.265) (0.145) (0.144) (0.135) (0.210)
OFIN 0.017 -0.066 0.177 -0.189 -0.218
(0.258) (0.165) (0.140) (0.147) (0.2112)
PUBFIN 0.388 0.553* 0.304** 0.488*** 0.064
(0.263) (0.285) (0.152) (0.150) (0.306)
GROUP 0.326 0.204 -0.003 0.556%** 0.387
(0.295) (0.152) (0.158) (0.1412) (0.250)
FOREIGN -0.207 0.166 0.352 -0.104 -0.098
(0.292) (0.194) (0.220) (0.164) (0.323)
MARKET_2 -0.473 0.091 -0.202 -0.066 -0.075
(0.320) (0.189) (0.173) (0.1412) (0.266)
MARKET_3 -0.578* 0.096 -0.119 -0.023 0.322
(0.331) (0.184) (0.189) (0.168) (0.328)
SIZE_2 0.075 -0.074 0.211 -0.086 0.215
(0.298) (0.158) (0.169) (0.174) (0.266)
SIZE_3 0.647** -0.048 0.319* 0.007 0.645**
(0.325) (0.206) (0.185) (0.140) (0.281)
SECTOR_2 -2.462%** 0.221 -0.750 -0.793** -0.371
(0.807) (0.342) (0.511) (0.325) (0.308)
SECTOR_3 -2.045%** 0.115 -0.362 -0.739** -0.204
(0.762) (0.301) (0.457) (0.315) (0.312)
SECTOR_4 -2.210%** -0.531* -0.424 -0.390
(0.760) (0.305) (0.449) (0.301)
SECTOR_5 -1.546** -0.500 -0.080 -0.304 0.552*
(0.767) (0.327) (0.454) (0.306) (0.319)
SECTOR_6 -2.237%** -0.215 0.050 -0.502* 0.372
(0.808) (0.326) (0.449) (0.297) (0.336)
Constant 0.112 -0.204 -2.306*** -0.249 -2.391 %+
(1.155) (0.823) (0.619) (0.465) (0.588)
N 490 1327 1496 1240 549
Wald chi2 172.203 252.545 428.477 391.538 152.787
Prob > chi2 0 0 0 0 0

Note: *, ** and *** denote significances of coefficientt the 10%, 5% and 1% test-level;
heterosceda-sticity-robust standard errors (Whibegxlure). Sector 4 was dropped for
Portugal in order to ensure convergence of the inode



Table 4b: Multinomial probit model estimates for GENT_UNI (2: UNICOOP)
(ref. cat.: no cooperation)

2: UNICOOP | BE CH GE NO PT
INnHEPT 0.201*** 0.138** 0.126*** 0.071*** 0.059**
(0.076) (0.061) (0.046) (0.025) (0.028)
KCUS -0.120 -0.229 0.011 0.025 0.030
(0.222) (0.152) (0.143) (0.146) (0.226)
KSUP -0.173 -0.154 -0.014 0.236* -0.227
(0.216) (0.237) (0.124) (0.127) (0.239)
KUNI 1.131%** 1.082*** 1.466%** 1.355%** 1.628***
(0.216) (0.167) (0.128) (0.155) (0.259)
APPR 0.315 0.404*** 0.989*** 0.471%** 0.420*
(0.228) (0.156) (0.163) (0.147) (0.232)
OSKILL -0.092 0.189 -0.319** -0.200 -0.114
(0.209) (0.164) (0.126) (0.153) (0.236)
ORISK 0.311 0.213 0.101 0.079 0.183
(0.226) (0.161) (0.138) (0.143) (0.227)
OFIN -0.154 0.271 0.230* 0.118 0.331
(0.226) (0.176) (0.136) (0.149) (0.225)
PUBFIN 1.181%** 1.465%** 1.152%* 1.292%** 1.064***
(0.2112) (0.235) (0.128) (0.143) (0.257)
GROUP 0.250 0.545%** 0.124 0.098 0.894***
(0.261) (0.169) (0.141) (0.153) (0.255)
FOREIGN 0.293 -0.151 0.143 0.029 -0.424
(0.260) (0.196) (0.210) (0.169) (0.331)
MARKET_2 0.422 0.432** 0.378* 0.190 0.360
(0.416) (0.220) (0.201) (0.160) (0.337)
MARKET_3 0.793* 0.690%** 0.735*** 0.419** 0.584
(0.4112) (0.206) (0.2112) (0.182) (0.361)
SIZE_2 0.259 -0.024 0.285 0.238 0.623*
(0.255) (0.206) (0.178) (0.196) (0.324)
SIZE_3 0.667** 0.556** 0.927*** 0.745%** 1.022%**
(0.274) (0.221) (0.195) (0.153) (0.327)
SECTOR_2 -1.779** 0.028 -0.510 -0.989*** -0.662*
(0.864) (0.426) (0.413) (0.327) (0.354)
SECTOR_3 -1.999** -0.165 -0.456 -1.023*** -0.283
(0.826) (0.384) (0.364) (0.317) (0.271)
SECTOR_4 -2.085** -0.261 -0.745** -0.955%***
(0.824) (0.377) (0.358) (0.307)
SECTOR_5 -2.667** -0.275 -0.806** -1.006*** -0.682
(0.859) (0.420) (0.387) (0.325) (0.446)
SECTOR_6 -2.497** -0.437 -0.386 -1.054%** -0.412
(0.870) (0.422) (0.370) (0.316) (0.386)
Constant 2.080 -1.110 -1.427* -0.493 -2.352%**
(1.435) (0.930) (0.751) (0.515) (0.695)
N 490 1327 1496 1240 549
Wald chi2 172.203 252.545 428.477 391.538 152.787
Prob > chi2 0 0 0 0 0

Note: *, ** and *** denote significances of coefficientt the 10%, 5% and 1% test-level;
heteroscedadasticity-robust standard errors (Windeedure). Sector 4 was not included
for Portugal to ensure convergence of the model.



Table 5: Tobit estimates for LNEWS including ENTCR@nd UNICOOP

_BE CH GE NO PT
ENTCOOP -0.126 -0.101 0.283** 0.188* 0.448
(0.243) (0.116) (0.142) (0.096) (0.339)
UNICOOP 0.141 0.135 0.416%** 0.210** 5.844**
(0.162) (0.101) (0.098) (0.097) (2.537)
InINVPT -0.009 0.078 -0.022 -0.022 -0.216%**
(0.031) (0.062) (0.031) (0.015) (0.078)
INFEPT 0.152%** 0.143**=* 0.098*** 0.039*** 0.170*
(0.042) (0.029) (0.029) (0.010) (0.089)
INnHEPT 0.037 0.069** 0.055*** 0.058*** 0.037
(0.030) (0.029) (0.021) (0.016) (0.031)
FOREIGN 0.006 0.076 -0.134 0.067 0.625**
(0.157) (0.100) (0.139) (0.106) (0.2712)
SIZE_2 0.452%** -0.190** -0.063 -0.173 -0.237
(0.1712) (0.086) (0.117) (0.118) (0.424)
SIZE_3 0.590%** -0.348*** 0.211* -0.436*** -0.947
(0.191) (0.112) (0.1112) (0.092) (0.619)
SECTOR_2 0.902 1.145%** 0.782* 1.175%** 0.210
(0.793) (0.289) (0.403) (0.248) (0.398)
SECTOR_3 1.077 0.792%** 0.760** 0.919*** -0.368
(0.771) (0.285) (0.377) (0.249) (0.298)
SECTOR_4 1.612* 1.146%** 1.054%** 1.703***
(0.7712) (0.277) (0.374) (0.240)
SECTOR_5 1.624** 1.020%** 0.575 1.047%** 0.371
(0.780) (0.293) (0.380) (0.255) (0.563)
SECTOR_6 2.022%* 0.794*** 0.899** 1.445%* 0.114
(0.789) (0.307) (0.376) (0.242) (0.355)
Constant 1.178 3.934*** 2.436%** 2.132%** 1.373*
(0.924) (0.491) (0.482) (0.337) (0.681)
N 707 923 1615 1396 480
F-Test 6.426 7.696 8.584 14.94 34.189
Prob > F 0 0 0 0 0.001
Pseudo R2 0.032 0.042 0.019 0.044 0.018
Left-censored | 181 55 295 200 160

Note: Instrumented UNICOOP variable for Portugal (sebl@#.8b in the appendix);
* ** gand *** denote coefficients significant at ¢110%, 5% and 1% test-level; heterosce-
dasticity-robust standard errors (White procedure).



Table 6: Cooperation equations; summary results

BE CH GE NO PT BE CH GE NO PT

National cooperation International cooperation
Absorptive capacity
(INHEPT) ns + Ns + ns Ns ns ns + ns
Incoming spillovers (KUNI) |+ + + + + + + + + +
Appropriability (APPR)) ns ns + ns ns + + + + +
Risk-sharing (ORISK) ns ns Ns ns ns + + ns ns +
Cost-sharing (OFIN) ns ns Ns ns ns Ns ns + ns ns

Cooperation with enterprises Cooperation with universities
Absorptive capacity
(INHEPT) ns + Ns + ns + + + + +
Incoming spillovers (KUNI) | ns - - ns ns + + + + +
Incoming spillovers (KSUP) | ns ns + + + Ns ns ns + ns
Appropriability (APPR)) + ns + ns + Ns + + + +
Risk-sharing (ORISK) ns + Ns ns + Ns ns ns ns ns
Cost-sharing (OFIN) ns ns Ns ns ns Ns ns + ns ns

Note: + / -: positive /negative coefficient, statistiyadignificant at least at the 10% test-level; statistically
insignificant at the 10% test level.

Table 7: Innovation equations; summary results

BE CH GE NO PT
National cooperation - ns + ns ns
International cooperation |+ ns Ns + +
Cooperation with
enterprises ns ns + + ns
Cooperation with
universities ns ns + + +

Note: + / -: positive /negative coefficient, statistigagignificant at least
at the 10% test-level; ns: statistically insigraifit at the 10% test level.
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Appendix

Table Ala: Composition of the dataset by sector

Sector BE CH GE NO PT
Industries N % N % N % N % N %
mining, construction and energy 8 1.07 80 5.85 35 2.10 85 6.01 20 2.53
consumer 75 10.05 116 8.48 108 6.48 164 11.59 150 18.96
intermediate 192 25.74 280 20.47 353 21.19 246 17.39 191 24.15
investment 209 28.02 507 37.06 570 34.21 396 2799 194 24.53
traditional services 123 16.49 217 15.86 235 14.11 176 12.44 120 15.17
knowledge-based services 139 18.63 168 12.28 365 21.91 348 2459 116 14.66
Number of innovating firms 746 100.00 1368 100.00 1666 100.00 1415 100.00 791 100.00

Note: The sector definitions refer to the following ZyliNACE codes: mining, construction, energy (10at#l

40-41); consumer goods (SECTOR_2; 15-19), interatedgoods (SECTOR_3; 20-27); investment goods
(SECTOR_4; 28-37); traditional services (excludihgtels and restaurants) (SECTOR_5; 50-52; 60-64);

knowledge-based services (65-67; 72-74).

Table Alb: Composition of the dataset by firm size

Firm Size BE CH GE NO PT

N % N % N % N % N %
Small 312 41.82 543 39.69 522 31.33 602 42.54 265 33.50
Medium 252 33.78 567 41.45 548 32.89 274 19.36 252 31.86
Large 182 24.40 258 18.86 596 35.77 539 38.09 274 34.64
Number of innovating firms 746 100.00 1368 100.00 1666 100.00 1415 100.00 791 100.00
Table Alc: Composition of the sample by type ofowation cooperation
Type of Cooperation BE CH GE NO PT

N % N % N % N % N %
No coop 516 69.17 1091 79.75 1189 71.37 761 53.78 576 72.82
National coop 58 7.77 81 5.92 270 16.21 288 20.35 100 12.64
International coop 172  23.06 196 14.33 207 12.42 366 25.87 115 14.54
Total 746 100.00 1368 100.00 1666 100.00 1415 100.00 791 100.00
Table Ald: Composition of the sample by partneinabvation cooperation
Cooperation Partner BE CH GE NO PT

N % N % N % N % N %
No coop 516 69.17 1091 79.75 1189 71.37 761 53.78 576 72.82
Enterprise coop 73 9.79 132 9.65 142 8.52 304 21.48 93 11.76
University coop 157 21.05 145 10.60 335 20.11 350 24.73 122 15.42
Total 746 100.00 1368 100.00 1666 100.00 1415 100.00 791  100.00
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Table A.2: Summary statistics

Country Variable N Mean Std. Dev Min Max

Belgium NATCOOP 746 0.08 0.27 0.00 1.00
Switzerland NATCOOP 1368 0.06 0.24 0.00 1.00
Germany NATCOOP 1666 0.16 0.37 0.00 1.00
Norway NATCOOP 1415 0.20 0.40 0.00 1.00
Portugal NATCOOP 791 0.13 0.33 0.00 1.00
Belgium INTCOOP 746 0.23 0.42 0.00 1.00
Switzerland INTCOOP 1368 0.14 0.35 0.00 1.00
Germany INTCOOP 1666 0.12 0.33 0.00 1.00
Norway INTCOOP 1415 0.26 0.44 0.00 1.00
Portugal INTCOOP 791 0.15 0.35 0.00 1.00
Belgium ENTCOOP 746 0.10 0.30 0.00 1.00
Switzerland ENTCOOP 1368 0.10 0.30 0.00 1.00
Germany ENTCOOP 1666 0.09 0.28 0.00 1.00
Norway ENTCOOP 1415 0.21 0.41 0.00 1.00
Portugal ENTCOOP 791 0.12 0.32 0.00 1.00
Belgium UNICOOP 746 0.21 0.41 0.00 1.00
Switzerland UNICOOP 1368 0.11 0.31 0.00 1.00
Germany UNICOOP 1666 0.20 0.40 0.00 1.00
Norway UNICOOP 1415 0.25 0.43 0.00 1.00
Portugal UNICOOP 791 0.15 0.36 0.00 1.00
Belgium INHEPT 743 -14.50 2.88 -25.08 -10.31
Switzerland INnHEPT 1368 -9.79 1.63 -15.01 -5.84
Germany INnHEPT 1665 -14.29 2.55 -25.08 -8.41
Norway INnHEPT 1406 -14.16 2.99 -25.08 -5.18
Portugal INnHEPT 709 -15.28 3.89 -25.08 -9.68
Belgium KCUS 729 0.62 0.49 0.00 1.00
Switzerland KCUS 1368 0.51 0.50 0.00 1.00
Germany KCUS 1596 0.69 0.46 0.00 1.00
Norway KCUS 1413 0.71 0.45 0.00 1.00
Portugal KCUS 782 0.52 0.50 0.00 1.00
Belgium KSUP 729 0.65 0.48 0.00 1.00
Switzerland KSUP 1368 0.13 0.33 0.00 1.00
Germany KSUP 1596 0.51 0.50 0.00 1.00
Norway KSUP 1413 0.58 0.49 0.00 1.00
Portugal KSUP 782 0.68 0.47 0.00 1.00
Belgium KUNI 729 0.24 0.43 0.00 1.00
Switzerland KUNI 1368 0.22 0.41 0.00 1.00
Germany KUNI 1596 0.28 0.45 0.00 1.00
Norway KUNI 1413 0.19 0.39 0.00 1.00
Portugal KUNI 782 0.15 0.35 0.00 1.00
Belgium APPR 746 0.59 0.49 0.00 1.00
Switzerland APPR 1368 0.41 0.48 0.00 1.00
Germany APPR 1666 0.66 0.47 0.00 1.00
Norway APPR 1415 0.66 0.47 0.00 1.00
Portugal APPR 791 0.47 0.50 0.00 1.00
Belgium OSKILL 504 0.45 0.50 0.00 1.00
Switzerland OSKILL 1368 0.28 0.45 0.00 1.00
Germany OSKILL 1541 0.55 0.50 0.00 1.00
Norway OSKILL 1255 0.25 0.44 0.00 1.00
Portugal OSKILL 622 0.46 0.50 0.00 1.00
Country Variable N Mean Std. Dev Min Max
Belgium OFIN 506 0.32 0.47 0.00 1.00
Switzerland OFIN 1368 0.24 0.43 0.00 1.00
Germany OFIN 1542 0.47 0.50 0.00 1.00
Norway OFIN 1255 0.34 0.47 0.00 1.00
Portugal OFIN 621 0.50 0.50 0.00 1.00
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Table A.2: Summary statistics (continued)

Belgium ORISK 507 0.28 0.45 0.00 1.00
Switzerland ORISK 1368 0.32 0.47 0.00 1.00
Germany ORISK 1542 0.62 0.48 0.00 1.00
Norway ORISK 1255 0.48 0.50 0.00 1.00
Portugal ORISK 624 0.50 0.50 0.00 1.00
Belgium PUBFIN 741 0.28 0.45 0.00 1.00
Switzerland PUBFIN 1360 0.06 0.24 0.00 1.00
Germany PUBFIN 1610 0.30 0.46 0.00 1.00
Norway PUBFIN 1407 0.25 0.43 0.00 1.00
Portugal PUBFIN 784 0.16 0.37 0.00 1.00
Belgium GROUP 746 0.62 0.49 0.00 1.00
Switzerland GROUP 1353 0.46 0.50 0.00 1.00
Germany GROUP 1666 0.43 0.50 0.00 1.00
Norway GROUP 1415 0.68 0.47 0.00 1.00
Portugal GROUP 791 0.41 0.49 0.00 1.00
Belgium FOREIGN 746 0.36 0.48 0.00 1.00
Switzerland FOREIGN 1350 0.16 0.37 0.00 1.00
Germany FOREIGN 1666 0.10 0.29 0.00 1.00
Norway FOREIGN 1415 0.17 0.38 0.00 1.00
Portugal FOREIGN 791 0.14 0.34 0.00 1.00
Belgium INLNEWS 746 2.06 1.45 0.00 4.61
Switzerland INLNEWS 1368 2.96 1.23 0.00 4.61
Germany INLNEWS 1665 2.47 1.42 0.00 4.61
Norway INLNEWS 1415 2.46 1.35 0.00 4.61
Portugal INLNEWS 789 1.90 1.63 0.00 4.61
Belgium ININVPT 738 -3.88 2.38 -13.83 1.44
Switzerland ININVPT 1294 -1.12 0.81 -6.62 2.38
Germany ININVPT 1660 -3.38 1.64 -13.83 1.87
Norway ININVPT 1403 -3.98 2.65 -13.83 6.21
Portugal ININVPT 706 -2.87 1.54 -13.83 1.52
Belgium INFEPT 7.14E+02 -4.18 2.52 -20.40 0.80
Switzerland INFEPT 983 -4.36 1.50 -10.95 -0.93
Germany INFEPT 1.62E+03 -3.93 2.07 -20.40 2.32
Norway INFEPT 1399 -4.80 4.75 -20.40 8.12
Portugal INFEPT 7.50E+02 -4.02 2.22 -20.40 0.98
Table A.3: Correlation matrix; cooperation equation

Pooled INnHEPT KCUS KSUP KUNI OSKILL ORISK OFIN PUBFIN GROUP
INHEPT 1.00

KCUS 0.09 1.00

KSUP -0.05 0.10 1.00

KUNI 0.13 0.09 0.04 1.00

APPR 0.06 0.07 0.01 0.13 1.00

OSKILL -0.03 0.11 0.09 0.06 0.15 1

ORISK 0.03 0.14 0.11 0.11 0.67 0.201 1

OFIN 0.04 0.10 0.08 0.09 0.12 0.181 0.333 1.00

PUBFIN 0.10 0.08 0.08 0.20 0.10 0.0311 0.1141 0.14 1.00

GROUP 0.09 0.05 0.00 0.07 0.05 -0.023 -0.014 -0.13 0.00 1.00
FOREIGN 0.03 0.03 -0.04 0.03 0.04 -0.025 -0.061 -0.11 -0.05 0.40
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Table A.3: Correlation matrix; cooperation equat{oontinued)

BE INHEPT KCUS KSUP _KUNI _ APPR OSKILL ORISK OFIN  PUBFIN GROUP
INHEPT 1.00

KCUS 011  1.00

KSUP 002 004  1.00

KUNI 012 008 005  1.00

APPR 020 017 003  0.20 1.00

OSKILL 000 009 010 -0.06 0.02 1

ORISK 002 012 004 006 0.02 0.0954 1

OFIN 003 011 005  0.08 0.10 01595 0.2753  1.00

PUBFIN 008 001 008  0.27 0.16 -0.003 0.1047 0.3 1.00
GROUP 009 003 001  0.02 0.16 -0.069 -0.024  -0.09 -0.05 1.00
FOREIGN 0.03 003 -0.08  0.01 0.05 -0.147 -0.024  -0.08 -0.12 0.58
CH INHEPT KCUS _KSUP _ KUNI __ APPR OSKILL ORISK OFIN _ PUBFIN GROUP
INHEPT 1.00

KCUS 0.07  1.00

KSUP -0.04 008 100

KUNI 018 009 004  1.00

APPR 009 009 -005 0.3 1.00

OSKILL 007 015 003  0.11 0.09 1

ORISK 008 013 000 0.7 012 0.1788 1

OFIN 001 006 004 004 0.00 0.1641 01973  1.00

PUBFIN 0.08 001 -004 013 0.10 0018 0.0821  0.06 1.00
GROUP 009 010 -004 011 0.12 0.0177 0.0508  -0.11 0.02 1.00
FOREIGN 0.05 009 -004 0.2 0.12 0.0074 0.0319  -0.09 0.02 0.34
GE INHEPT KCUS KSUP _KUNI _ APPR OSKILL ORISK OFIN  PUBFIN GROUP
INHEPT 1.00

KCUS 0.08  1.00

KSUP 005 007 100

KUNI 017 008 010  1.00

APPR 014 020 003 0.8 1.00

OSKILL 001 011 005 001 0.06 1

ORISK 006 011 010 0.1 0.06 0.1411 1

OFIN 012 005 005  0.09 0.05 0.0639 0.2784  1.00

PUBFIN 018 004 -002 021 010 -0.063 0.0585  0.13 1.00
GROUP 0.00 000 -001  0.04 0.12 0.0722 0.0166  -0.16 -0.05 1.00
FOREIGN 000 001 -0.06 -0.01 0.05 0.0673  -0.03  -0.14 -0.07 0.37
NO INHEPT KCUS _KSUP _ KUNI __ APPR OSKILL ORISK OFIN _ PUBFIN GROUP
INHEPT 1.00

KCUS 010  1.00

KSUP 009 003 100

KUNI 009 009 001  1.00

APPR 011 020 -007 0.5 1.00

OSKILL 005 007 002 007 0.10 1

ORISK 005 012 006  0.09 0.17 0.1966 1

OFIN 006 014 002 014 0.19 0.1885 04564  1.00

PUBFIN 007 012 002  0.20 0.18 0.0581 0.1239  0.22 1.00
GROUP 011 002 -002  0.08 0.11 0.0383 -0.023 -0.04 -0.01 1.00
FOREIGN 0.05 000 -0.07 _ 0.05 0.09 0.0092 -0.076 _ -0.06 -0.06 0.32
PT INHEPT KCUS _KSUP _KUNI _ APPR OSKILL ORISK OFIN _ PUBFIN GROUP
INHEPT 1.00

KCUS 0.04  1.00

KSUP 001 016  1.00

KUNI 010 009 002  1.00

APPR 014 013 001  0.05 1.00

OSKILL 010 010 008 0.6 0.04 1

ORISK 006 011 010  0.02 -0.01  0.235 1

OFIN 003 011 007 004 0.00 0.2369 0.2882  1.00

PUBFIN 000 004 009 017 0.05 0.0012 0.0387  0.02 1.00
GROUP 017 000 -013  0.14 012 -0.168 -0.111  -0.17 0.02 1.00
FOREIGN 004 003 -012  -0.05 0.08 -0.109 -0.066  -0.12 -0.02 0.48
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Table A.4: Correlation matrix; innovation equation

Pooled NATCOOP  INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INHEPT PUBFIN
NATCOOP 1

INTCOOP -0.1814 1

ENTCOOP 0.4068 0.3198 1

UNICOOP 0.351 0.5509 -0.1797 1

ININVPT -0.0427 -0.0142 -0.0264 -0.029 1

INFEPT 0.0119 0.1116 -0.0064 0.1253 0.1403 1

INnHEPT -0.0092 0.0394 -0.0056 0.0355 0.3135 0.1245 1

PUBFIN 0.1632 0.1781 -0.0339 0.3466 -0.0194 0.1602 -0.0368 1
FOREIGN -0.094 0.1602 0.0279 0.0514 -0.0714 -0.049 0.0203 -0.0512
BE NATCOOP  INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INnHEPT PUBFIN
NATCOOP 1

INTCOOP -0.1589 1

ENTCOOP 0.3256 0.3339 1

UNICOOP 0.2554 0.6855 -0.17 1

ININVPT 0.0228 0.0402 -0.0004 0.0569 1

INFEPT -0.0187 0.1727 -0.0175 0.1792 0.1612 1

INnHEPT -0.0288 0.108 -0.0383 0.1207 0.0296 0.1787 1

PUBFIN 0.0985 0.2205 -0.0645 0.3396 0.1244 0.1686 0.0756 1
FOREIGN -0.0907 0.1373 -0.0003 0.0825 -0.1895 -0.1422 0.0319 -0.1211
CH NATCOOP  INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INnHEPT PUBFIN
NATCOOP 1

INTCOOP -0.1026 1

ENTCOOP 0.453 0.4387 1

UNICOOP 0.2155 0.6387 -0.1125 1

ININVPT 0.0023 -0.0079 -0.0085 0.001 1

INFEPT -0.0098 0.1309 -0.0157 0.1547 0.0758 1

INnHEPT 0.0754 0.0865 0.0439 0.1141 0.0212 0.2523 1

PUBFIN 0.0485 0.2274 -0.0045 0.3007 0.0238 0.1167 0.0846 1
FOREIGN -0.051 0.1076 0.0301 0.0551 -0.0192 0.0485 0.0475 0.0185
GE NATCOOP INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INnHEPT PUBFIN
NATCOOP 1

INTCOOP -0.1657 1

ENTCOOP 0.4491 0.1587 1

UNICOOP 0.4702 0.5601 -0.1531 1

ININVPT 0.0423 0.0579 0.0181 0.074 1

InNFEPT 0.0799 0.0893 -0.025 0.1644 0.2258 1

INnHEPT 0.1104 0.0588 -0.0254 0.1676 0.1086 0.2037 1

PUBFIN 0.1991 0.1421 -0.0373 0.3263 0.1619 0.2376 0.1809 1
FOREIGN -0.0328 0.1181 0.0464 0.0347 -0.0455 -0.0127 0.0048 -0.0724
NO NATCOOP  INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INHEPT PUBFIN
NATCOOP 1

INTCOOP -0.2986 1

ENTCOOP 0.3894 0.2844 1

UNICOOP 0.2594 0.4656 -0.2999 1

ININVPT 0.0008 0.0334 0.0163 0.0191 1

InNFEPT -0.0046 0.1683 0.0288 0.1395 0.1118 1

INnHEPT 0.0601 0.0955 0.0653 0.0908 0.0846 0.2323 1

PUBFIN 0.1383 0.1803 -0.0593 0.3685 0.039 0.1673 0.0743 1
FOREIGN -0.1518 0.196 0.0117 0.0462 0.0152 -0.0486 0.0489 -0.0593
PT NATCOOP  INTCOOP ENTCOOP  UNICOOP  InINVPT INFEPT INHEPT PUBFIN
NATCOOP 1

INTCOOP -0.1569 1

ENTCOOP 0.369 0.4062 1

UNICOOP 0.4379 0.4693 -0.1559 1

ININVPT 0.0383 -0.0388 -0.0147 0.0105 1

InNFEPT 0.0473 0.0255 0.0298 0.0419 0.3092 1

INnHEPT 0.0772 0.0706 0.0311 0.1122 0.0715 -0.0565 1

PUBFIN 0.1311 0.1506 -0.0233 0.2889 0.1379 0.0937 -0.0022 1
FOREIGN -0.0848 0.1702 0.0606 0.0341 -0.1638 -0.0573 0.0353 -0.0163

36




Table A.5a: Instrument equations for NATCOOP; preistimates

NAT COOP BE CH GE NO PT
KCON(1) -0.598%** -0.544%%*
(0.221) (0.192)
OSKILL -0.142
(0.078)
OCOST(2) 0.173*
(0.088)
PUBFIN 0.436*
(0.246)
|_DIFFKSUP(3) -0.502* -0.412%*
(0.279) (0.198)
|_DIFFKCON(4) -0.381**
(0.177)
Constant -1.119% 0.102 -0.383 0.245 -0.800*
(0.149) (0.535) (0.303) (0.339) (0.484)
N 300 921 1503 998 265
Wald chi2 7.341 21.091 9.954 19.929 18.65
Prob > chi2 0.007 0.007 0.019 0.011 0.028
Pseudo R2 0.047 0.042 0.007 0.021 0.063

Note: (1): KCON: a dummy variable that takes the valuédlfirm reports the values 3 or 4 and the vdluéa
firm reports the values 1 or 2 on a four-point ecdl: ‘not relevant’: 4: ‘high importance’) for &ssing the
importance of external knowledge from firms of #ame group; Switzerland: the dummy takes the valiiex
firm reports 4 or 5 and the value 0 if a firm refgot, 2 or 3 on a five-point Likert scale (1; ‘riotportant’; 5:
very important’); (2): OCOST: dummy variable comsted as KCON referring to the importance of castsin
innovation obstacle; (3) |_DIFFKSUP is the indusayerage of the dummy variable KSUP at 2-digit NACE
level; (4): |_DIFFKCON is the industry average bkEtdummy variable KCON on a 2-digit NACE level; All
equations contain also 2 size dummies and 5 séatoramies (Belgium and Germany: without any dummies
because none of them was statistically significant)* and *** denote coefficients significant dhe 10%, 5%
and 1% test-level; heteroscedasticity-robust st@hdaors (White procedure) in parentheseses.
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Table A.5b: Instrument equations for INTCOOP; pt@asitimates
INT COOP BE CH GE NO PT
KGOV (1) 0.675%**
(0.130)
KCON 0.461*** 0.333*
(0.085) (0.188)
OCOST
ORISK 0.297*
(0.179)
EXPSHA (2) 0.005**
(0.002)
PUBFIN 0.761***
(0.229)
GROUP 0.193**
(0.091)
|_DIFFKSUP
Constant -0.817 -1.648*** -1.719%** -0.839*** -1.899***
(0.634) (0.323) (0.267) (0.194) (0.625)
N 300 921 1503 998 265
\Wald chi2 31.58 56.154 99.621 51.457 32.422
Prob > chi2 0 0 0 0 0
Pseudo R2 0.087 0.064 0.093 0.042 0.118

Note: (1): KGOV: a dummy variable that takes the valuéd firm reports the values 3 or 4 and the vdliéa

firm reports the values 1 or 2 on a four-point ecdl: ‘not relevant’: 4: ‘high importance’) for &ssing the
importance of external knowledge from public or senivate research institutions; Switzerland: thargny
takes the value 1 if a firm reports 4 or 5 andualeie O if a firm reports 1, 2 or 3 on a five-poitikert scale (1;
‘not important’; 5: very important’); (2); EXPSHAexport share of sales; All equations contain alssiz2
dummies and 5 sectoral dummiés** and *** denote coefficients significant at €110%, 5% and 1% test-
level; heteroscedasticity-robust standard errorsif@\procedure) in parentheses.
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Table A.6: Endogeneity tests for NATCOOP and INTG®O@bit estimates

LNEWS BE CH GE NO PT
RESID_NAT 3.416 1.696 0.763 0.822 -2.031

(2.675) (2.701) (1.538) (1.769) (1.679)
RESID_INT 0.253 -0.258 -3.992** -0.129 1.290

(1.512) (0.506) (1.804) (0.598) (1.125)
NATCOOP -3.667 -1.761 -0.381 -0.715 1.937

(2.664) (2.701) (1.540) (1.781) (1.655)
INTCOOP -0.035 0.309 4.503** 0.453 -0.694

(1.476) (0.489) (1.808) (0.596) (1.001)
ININVPT 0.002 0.085 -0.029 -0.026 -0.157

(0.047) (0.059) (0.028) (0.018) (0.128)
INFEPT 0.148%** 0.141%* 0.095%** 0.037*** 0.261**

(0.053) (0.028) (0.032) (0.012) (0.102)
INHEPT 0.021 0.070** 0.062*** 0.084*** -0.016

(0.070) (0.029) (0.023) (0.024) (0.045)
FOREIGN -0.183 0.065 -0.151 -0.011 0.089

(0.223) (0.099) (0.158) (0.113) (0.294)
SIZE 2 0.786*** -0.197* -0.325** -0.391* 0.884*

(0.275) (0.088) (0.166) (0.168) (0.473)
SIZE_3 0.810** -0.387*** -0.757** -0.542%** 1.027**

(0.388) (0.143) (0.385) (0.120) (0.511)
SECTOR_2 0.519 0.902* 0.804* 1.195%** 1.239

(0.940) (0.478) (0.418) (0.405) (1.032)
SECTOR_3 0.721 0.495 0.674* 0.859* 0.954

(0.859) (0.548) (0.387) (0.510) (0.990)
SECTOR_4 1.562* 0.869 0.921** 1.685*** 1.430

(0.868) (0.544) (0.366) (0.453) (1.019)
SECTOR_5 1.543 0.897** 0.688* 1.068*** 0.962

(0.960) (0.443) (0.397) (0.406) (1.059)
SECTOR_6 1.587 0.660 0.866** 1.440*** 0.851

(0.975) (0.412) (0.377) (0.393) (1.044)
Constant 1.346 3.955%** 2.503*** 2.730%* 0.148

(1.587) (0.727) (0.539) (0.739) (1.358)
N 300 921 1503 998 265
Prob > F 0 0 0 0 0.045
Pseudo R2 0.045 0.042 0.02 0.058 0.027
Leftcensored 76 54 283 141 69
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Table A.7: Marginal effects of multinomial probgtenates for CO_NAT_INT (1:

NATCOORP; 2: INTCOOP)

NATCOOP BE CH GE NO PT

INHEPT 0.002 0.017 0.005 0.004 0.002
KCUS -0.067 -0.022 -0.031 -0.041 -0.043
KSUP -0.028 0.025 0.01 0.012 -0.029
KUNI 0.056 0.026 0.121 0.059 0.188
APPR 0.011 0.015 0.084 -0.048 0.019
OSKILL 0.004 0.002 -0.029 -0.052 -0.004
ORISK -0.033 -0.004 -0.005 0.007 0
OFIN 0.021 -0.003 0.027 -0.026 0.008
PUBFIN 0.077 0.023 0.151 0.199 0.113
GROUP 0.018 0.01 -0.003 -0.005 0.045
FOREIGN -0.039 -0.032 -0.026 -0.16 -0.114
MARKET_2 -0.032 -0.009 -0.023 -0.038 0.016
MARKET_3 -0.062 -0.034 -0.026 -0.12 0.062
SIZE_2 -0.009 0.009 0.025 0.011 0.028
SIZE_3 0.017 0 0.026 0.06 0.08
SECTOR_2 -0.085 0.002 -0.082 -0.17 -0.128
SECTOR_3 -0.12 -0.029 -0.029 -0.174 -0.134
SECTOR_4 -0.111 -0.032 -0.059 -0.146 -0.114
SECTOR_5 -0.079 -0.015 -0.035 -0.115 -0.065
SECTOR_6 -0.12 -0.024 0.003 -0.116 -0.093
INTCOOP BE CH GE NO PT

INHEPT 0.015 0.007 -0.004 0.015 0.004
KCUS 0.033 0.01 0.018 0.11 0.024
KSUP 0.011 -0.004 0.017 0.068 0.074
KUNI 0.147 0.064 0.114 0.174 0.098
APPR 0.085 0.039 0.09 0.148 0.092
OSKILL -0.001 0.022 -0.012 -0.003 0.011
ORISK 0.104 0.077 0.011 0.006 0.052
OFIN -0.04 0.014 0.026 0.022 -0.005
PUBFIN 0.174 0.247 0.073 0.085 0.052
GROUP 0.042 0.058 0.021 0.134 0.111
FOREIGN 0.081 0.03 0.065 0.136 0.041
MARKET_2 0.012 0.058 0.042 0.067 0.014
MARKET_3 0.1 0.097 0.106 0.188 0.046
SIZE_ 2 0.054 -0.018 0.04 -0.006 0.059
SIZE_3 0.154 0.048 0.135 0.035 0.111
SECTOR_2 -0.227 0.076 -0.051 -0.026 -0.083
SECTOR_3 -0.265 0.076 -0.063 -0.031 -0.027
SECTOR_4 -0.304 0.004 -0.075 -0.01 -0.016
SECTOR_5 -0.262 -0.028 -0.045 -0.022 -0.019
SECTOR_6 -0.267 0.001 -0.036 -0.07 -0.027
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Table A.8a: Instrument equations for ENTCOOP; pgrebtimates

ENTCOOP BE CH GE NO PT
EXPSHA -0.005* 0.005%**
(0.002) (0.002)
ORISK 0.246%*
(0.109)
|_DIFFKCON® 0.296*
(0.173)
|_DIFFOORG® 0.570%*
(0.231)
Constant 0.093 -0.780%** -2.000%* -0.888** -1.836%+*
(0.562) (0.247) (0.273) (0.337) (0.209)
N 480 923 1503 998 480
Wald chi2 19.255 24.14 6.095 13.572 27.793
Prob > chi2 0.014 0.002 0.014 0.094 0
Pseudo R2 0.054 0.036 0.006 0.012 0.081

Note: (1): ORISK: a dummy variable that takes the vdluea firm reports the values 3 or 4 and the vdluta
firm reports the values 1 or 2 on a four-point ecél: ‘not relevant’: 4: ‘high importance’) for &ssing the
importance of risks as an innovation obstacle; Swiand: the dummy takes the value 1 if a firm répd or 5
and the value 0 if a firm reports 1, 2 or 3 onvefpoint Likert scale (1; ‘not important’; 5: veiypportant’); (2):
|_DIFFOORG?Y: |_DIFFOORG is the industry average of the dumrayiable OORG at 2 digit NACE level
where OORG is a dummy variable that is construaee@®RISK referring to the importance of organisatis an
innovation obstacle; All equations contain alsdZ2 slummies and 5 sectoral dummies (Germany: withay
dummies because none of them was statisticallyifiignt; Portugal: no dummy for Sector 4 becauseused
in first stage regression), ** and *** denote coefficients significant at ¢h10%, 5% and 1% test-level;
heteroscedasticity-robust standard errors (Whiteguure) in parantheseses.

Table A.8b: Instrument equations for UNICOOP; pt@stimates

UNICOOP BE CH GE NO PT
KGOV 0.801***
(0.133)
KCON 0.178**
(0.088)
OCOST
OORG -0.407**
(0.176)
ORISK 0.210***
(0.079)
OFIN 0.239*
(0.144)
Constant -1.168* -1.781%** -1.196%** -0.643*** -1.565%**
(0.625) (0.334) (0.241) (0.186) (0.215)
N 480 923 1503 998 480
Wald chi2 42.959 69.716 82.73 54.093 35.596
Prob > chi 0 0 0 0 0
Pseudo R2 0.078 0.094 0.056 0.05 0.087

Note: All equations contain also 2 size dummies and &osal dummies (Portugal: no dummy for Sector 4
because not used in first stage regressigri): and *** denote coefficients significant at ¢h10%, 5% and 1%
test-level; heteroscedasticity-robust standardreif@hite procedure) in parenthesises.
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Table A.9: Endogeneity tests for ENTCOOP and UNIGD@Dbit destimates

LNEWS BE CH GE NO PT
RESID ENT -0.235 1.760 -2.566 -1.678 1.989

(3.040) (2.511) (2.916) (2.099) (2.848)
RESID UNI -0.906 -0.230 -2.188 -0.398 -4,918*

(1.750) (0.473) (2.409) (1.630) (2.818)
ENTCOOP 0.209 -1.848 2.885 1.864 -1.358

(3.049) (1.509) (2.932) (2.091) (2.766)
UNICOOP 1.067 0.366 2.674* 0.690 5.567**

(1.744) (0.450) (1.399) (1.620) (2.824)
InINVPT -0.007 0.077 -0.026 -0.026* -0.206***

(0.040) (0.068) (0.033) (0.015) (0.078)
INFEPT 0.139*** 0.144*** 0.096*** 0.038*** 0.164*

(0.045) (0.030) (0.033) (0.013) (0.085)
INnHEPT 0.023 0.070*** 0.060*** 0.083*** 0.030

(0.036) (0.026) (0.022) (0.026) (0.036)
FOREIGN -0.206 0.076 -0.041 0.017 0.641**

(0.202) (0.099) (0.128) (0.114) (0.286)
SIZE_2 0.690*** -0.225** -0.205 -0.263 -0.102

(0.247) (0.097) (0.144) (0.204) (0.469)
SIZE_3 0.449 -0.466*** -0.350 -0.544* -0.713

(0.550) (0.174) (0.300) (0.293) (0.719)
SECTOR_2 1.022 1.111%* 0.885** 1.520%** 0.200

(1.610) (0.281) (0.429) (0.371) (0.396)
SECTOR_3 1.195 0.726** 0.704* 1.297%** -0.420

(1.552) (0.295) (0.379) (0.383) (0.309)
SECTOR_4 1.844 0.898*** 0.946** 2.026***

(1.552) (0.316) (0.391) (0.313)
SECTOR_5 2.094 0.824*** 0.793* 1.304** 0.613

(1.401) (0.318) (0.444) (0.441) (0.687)
SECTOR_6 2.264 0.672** 0.835** 1.734%* 0.303

(1.562) (0.314) (0.376) (0.395) (0.475)
Constant 0.439 4.018*** 1.978*** 1.749* 1.371*

(1.890) (0.501) (0.527) (0.981) (0.823)
N 480 923 1503 998 480
Prob > F 0 0 0 0 0
Pseudo R2 0.038 0.043 0.02 0.057 0.021
left-censo~ 122 55 283 141 160
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Table A.10: Marginal effects of multinomial prolestimates for CO_ENT_UNI (1:
ENTCOOP; 2: UNICOOP)

ENTCOOP BE CH GE NO PT

INHEPT -0.006 0.013 -0.006 0.008 0.001
KCUS -0.018 0.010 -0.011 0.076 -0.029
KSUP 0.027 0.041 0.037 0.045 0.090
KUNI -0.079 -0.054 -0.086 -0.139 -0.070
APPR 0.052 0.021 0.044 0.007 0.057
OSKILL 0.025 0.008 0.018 -0.026 0.014
ORISK 0.011 0.064 -0.006 0.007 0.047
OFIN 0.007 -0.013 0.016 -0.052 -0.041
PUBFIN 0.003 0.030 0.000 -0.006 -0.027
GROUP 0.030 0.016 -0.004 0.116 0.032
FOREIGN -0.033 0.024 0.046 -0.026 -0.005
MARKET_2 -0.064 0.004 -0.035 -0.030 -0.020
MARKET_3 -0.094 0.000 -0.035 -0.039 0.032
SIZE_2 0.000 -0.009 0.019 -0.038 0.014
SIZE_3 0.060 -0.016 0.011 -0.058 0.068
SECTOR_2 -0.107 0.029 -0.061 -0.108 -0.037
SECTOR_3 -0.126 0.017 -0.031 -0.097 -0.022
SECTOR_4 -0.143 -0.058 -0.032 -0.026

SECTOR_5 -0.081 -0.049 0.008 -0.011 0.113
SECTOR_6 -0.119 -0.019 0.017 -0.046 0.072
UNICOOP BE CH GE NO PT

INHEPT 0.038 0.010 0.020 0.011 0.007
KCUS -0.017 -0.020 0.004 -0.020 0.009
KSUP -0.039 -0.016 -0.010 0.032 -0.045
KUNI 0.262 0.139 0.299 0.369 0.321
APPR 0.042 0.032 0.122 0.088 0.040
OSKILL -0.023 0.015 -0.053 -0.031 -0.016
ORISK 0.055 0.010 0.016 0.013 0.013
OFIN -0.029 0.026 0.031 0.041 0.047
PUBFIN 0.238 0.215 0.203 0.282 0.179
GROUP 0.036 0.044 0.020 -0.018 0.109
FOREIGN 0.064 -0.015 0.012 0.015 -0.043
MARKET_2 0.097 0.041 0.067 0.048 0.046
MARKET_3 0.164 0.063 0.126 0.101 0.071
SIZE_2 0.048 -0.001 0.040 0.063 0.079
SIZE_3 0.112 0.059 0.152 0.174 0.125
SECTOR_2 -0.172 -0.001 -0.053 -0.137 -0.061
SECTOR_3 -0.230 -0.015 -0.056 -0.149 -0.028
SECTOR_4 -0.247 -0.014 -0.096 -0.164

SECTOR_5 -0.232 -0.015 -0.095 -0.160 -0.075
SECTOR_6 -0.249 -0.028 -0.056 -0.170 -0.052




