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The perception of obstaclesto innovation. Multinational and domestic firms
in [taly?

Abstract

This paper looks at the perception of obstaclasrtovation of both multinational enterprises
(MNEs) and domestic firms located in Italy. Drawing data from the firm-level Italian

CIS3, we first explore to what extent innovativéhéaeiours are both firm- (i.e. foreign- versus
nationally-owned multinationals, MNEs versus sind@mestic firms) and region-specific.
We then examine whether the perception of obstaolésnovation varies among types of

firms and regions.

JEL Classification: 03, F23, R3
Keywords: obstacles to innovation, multinational firms, innovation processes, regional

|ocation.



The per ception of obstaclesto innovation. Multinational and domestic firms
in ltaly

1. Introduction

The intense debate on the globalisation of innowakias focused attention on multinational
enterprises (MNES) as major creators of innovatemross national boundaries. The
development of cross-border corporate integratiot iaatra-border, inter-company sectoral
integration makes it increasingly important to ekanthe link between multinational
expansion and innovativeness, and where and howovative activities are internationally
dispersed and regionally concentrated. Notwithstenthe ongoing and lively debate on the
role of MNEs in systems of innovation, little infoation is available on the (sub-national)
location and innovation behaviours of foreign MNE#tive to those of domestic firms, and
on the (beneficial or detrimental) interplay betwedNES’ innovative activities and host

contexts.

This paper aims to produce some fresh insightsheset issues, which are crucial for an
advanced economy such as Italy with relatively wealtinationality and attractiveness for
foreign firms. We focus on firm and regional diffeces in the perception of obstacles to
innovation. These latter may have a key role inpsigathe characteristics of the local
technological environment. We first explore to wieatent innovative behaviours are firm-
(i.e. foreign- versus nationally-owned multinatitmaMNEs versus single domestic firms)
and context-specific. We then specifically addtdssfollowing research questions: Does the
perception of the importance of obstacles to intiomavary among types of firms and

regions? And is this perception influenced by firmaovativeness?

The paper is structured as follows. The next seaiammarises the literature background to
the interaction between multinational expansionpirative processes, and the characteristics
of local environments. Section 3 briefly refershe (few) empirical contributions that focus
on the nature and relevance of obstacles and fathat slow down innovation activities.
Section 4 provides a description of the third Comityulnnovation Survey (CIS3) firm-level
sample, and of firms’ innovative activities in thalian macro-regions; descriptive evidence
on the perception of the obstacles to innovationsecareas and type of firm is reported. The
model used to explore the factors affecting thebabdity of perceiving the obstacles as

important is also specified here. Section 5 disesighe results of the econometric tests for



both the whole sample, and the sub-samples of fifasally, Section 6 summarises the

empirical evidence and highlights some generalicapbns.

2. Multinational firms, innovation and local environments

Innovation has been long recognised as a crucibrfan determining the growth and
competitiveness of firms. In trying to understantiat factors affect firms’ propensity to
innovate and their ability to source external krexige, the theoretical and empirical literature
has shown that there is a tight link between matiimal expansion and the innovative
activities of firms, and that MNEs may influenceshéocations in terms of both competition
and technological advantages. The interpretatidnthe link between multinationality and

innovativeness have been pointed to by differemibtical approaches.

According to traditional industrial economics, bés® the ‘linear’ model of technological
processes, the degree of internationalisation dtimational expansion is seen as a function
of the firm’s R&D-intensity, which basically servas a proxy for the level and complexity of
accumulated competence (underlying a narrow definbf technology and innovation)in the
conventional industrial organisation view R&D ledadscost reduction and higher quality,
increased corporate competitiveness and larger ehalkares, and stronger multinational
expansion (e.g. Dunning, 1958, 1970; Markusen, L984thin the transaction cost theories
of the firm, R&D activities generate more intensik@owledge flows and a greater
complexity in transactions, which in turn leadsaayreater degree of vertical integration,
industrial concentration, and multinationality (eByuckley and Casson, 1976; Hennart, 1977,
1982; Rugman, 1981).

Schumpeterian approaches emphasise instead thedwoelationship between multinational
expansion and innovation. High R&D-intensity anttmationalisation are both handmaidens
to the accumulation of technological competencas T partially tacit, and provides firms
with inherent capabilities through learning in pmotion; more effective learning creates
greater competence, increased market shares arnigatiohality (e.g. Cantwell, 1989, 1995;
Patel and Pavitt, 1991; Kuemmerle, 1999; Petit 8adna Randaccio, 2000). More recently,
following the developments of the evolutionary theof the firm (Nelson and Winter, 1982),
increased attention has been devoted to the immmtaf the characteristics of local
innovation systems in attracting foreign investrseimt innovative activities. It has been

shown that the external technological environmey@serating spillovers are an important



pull factor attracting foreign firms and affectitige propensity of firms to innovate. MNEs

have been increasingly regarded as evolving orghoiss strongly interacting with socio-

economic environments in both the home and thelboations (e.g. Teece, 1977; Dosi et al.,
1990; Dunning, 2000; Frenz and letto-Gillies, 2007)

Beyond the different interpretations of the relasbip between multinational expansion and
innovation, it still remains true that R&D functi®rfpart of a wider innovation process) gain
in importance as technological progress become® momplex. MNEs, which on average
have relatively high levels of accumulated competeriend to be more research-intensive

than other (domestic) firms in the same industry.

In current times, technological accumulation isgfrently organised by modern MNEs in
international networks of technological activityuck networks represent the strategic
integration of geographically distinct paths of eawation (Cantwell, 1995; Dunning and
Wymbs, 1999). Attention has therefore shifted friin& MNE as a mere vehicle of technology
transfer towards its crucial role as a cross-bardereator of innovation and technical
knowledge (e.g. Chesnais, 1988; Pearce, 1989; @H#nthO89; Granstrand et al., 1992;
Birkinshaw, 1996; Niosi, 1999; letto-Gillies, 200Hirms establish integrated networks of
affiliates in different locations in order to builgp sustainable competitive advantage based
more on capabilities and dynamic improvements tbanstatic efficiency criteria (e.g.
Malmberg et al., 1996; Zanfei, 2000; Frost, 200ast€llani and Zanfei, 2002; Veugelers and
Cassiman, 2004).

The extent to which MNEs engage in innovative &iéis depend upon both their
technological strategy, and the characteristicshefhost environment (e.g. Blomstrom et al.,
1994; Pearce and Papanastasiou, 1999; Cantwell Rascitello, 2002; Cantwell and
lammarino, 2003; Sanna-Randaccio, 2002). The impo#& of contextual factors and
systemic interactions is a logical consequencédefinteractive model, which puts emphasis
on the relations with knowledge sources externah&firm. Such relations — at inter-firm
level, between firms and the science infrastructinetween the business sector and the
institutional environment, etc. — are strongly ufhced by spatial proximity that favours
cumulative processes (e.g. Lundvall, 1988; von Hiph989; Boschma and Lambooy, 1999;
Garofoli, 2003; Simmie, 2003).

Obstacles to innovation — of different nature, ieconomic/financial, organisational,

institutional, etc., and largely context-specific may have a key role in shaping the



characteristics of the external technological emvinent, and thus also in determining the
attractiveness of a region for MNE and local firfitie decision of (both nationally-owned
and foreign-owned) firms to locate in particulaeas and to engage in innovative activities
might be affected, ceteris paribus, by their eviadma of the difficulties that will be

encountered in the process of innovation.

This might be the case in a country such as Itahych historically has been characterised by
strong territorial imbalances that are among tharmdst in the European Union. The
empirical literature has in fact shown that theiteral distribution of innovation in Italy
turns out to be highly concentrated in a very fegions (among others, Silvani et al., 1993;
lammarino et al., 1998; Evangelista et al., 2001)2). Regional innovation patterns differ
not only with respect to the specific strategied gathnological performances of firms, but
also in terms of the relevance of systemic intésastand contextual factors favourable (or
unfavourable) to innovation (i.e. obstacles). Prapgional systems of innovation are found
only in a few (northern) areas: in most regionsteyic interactions and knowledge flows
between the relevant actors are simply too spardengak to show systems of innovation at
work (Evangelista et al., 2001).

In this paper, the main conjecture is that, othargs being equal, the perception of obstacles
to innovation depends on the type of firm by owhgrsand organisational structure. Further,
firms tend to face different types of problems depeg on their socio-economic and
institutional context. Should the evidence suppbis conjecture, it will have important

implications in terms of regional and innovatiodipg and public intervention.

3. Obstaclesto innovation in innovation surveys

The empirical literature drawing on the evidencevpated by the European CIS and exploring

the nature and characteristics of technologicabwation across firms and sectors is large and

Y In line with these results, Cantwell and lammar{2603) found that the technological activitiesfofeign-
owned MNEs tend to be even more agglomerated atstienational level than those of their domestic
counterparts (large nationally-owned MNES), and ¢hgeographical hierarchy of regional centregatylcould

be established on the basis of different typesgglaneration forces across the national space.€Tfiedings
again support the fact that the majority of Itali@gions lag behind, not only in terms of domestitovative
activity, but also, and even more, in terms ofdbeolute level of foreign-owned innovation thatytlaee able to
attract.



consolidated (for the Italian CIS see, among oth&rshibugi et al., 1991; Evangelista et al.,
1997).

However, rather fewer contributions have analy$edrole of obstacles, the extent to which
they actually hamper or slow down innovation, ané tactors affecting their perception, at
least as (qualitatively) assessed by the firms sadwves. The contributions of Arundel (1997),
Mohnen and Rosa (2000), Mohnen and Réller (200a)dBin and Lin (2002), Galia and

Legros (2004) and Tourigny and Le (2004) are bamedCanadian and French innovation
survey data. Most of this work focuses on diffeein firms’ characteristics that may affect
the perception of obstacles, and the extent of temgntarities among individual obstacles,

which are claimed to be crucial in drawing poliayplications.

The empirical evidence provided by these contrdnsiis surprisingly unanimous in showing
that the more a firm is involved in research andetligpment (R&D) and innovative activities,
the greater the importance it is likely to attaohthie obstacles to innovation. For instance,
Baldwin and Lin (2002), building on Arundel (199'8xamined whether the perception of
obstacles does discriminate between innovatorsremdinnovators (adopters of advanced
technologiesvis & visnon-adopters in the case analysed by Baldwin ang, land then
estimated whether such perception affects the sitierof innovation amongst the sub-
population of innovatorsThey found that a larger proportion of innovataman non-
innovators evaluated the obstacles as relevantffiecteng their innovative activities.
Furthermore, in the sub-set of innovators, the gm@ion of obstacles was more relevant for
firms displaying characteristics usually conducteeboth high innovation intensity — i.e.

bigger and older firms in high tech sectors — a&@DRnvestmenttout court.

Mohnen and Rosa (1999) carried out a similar emgiranalysis in the case of Canadian
services over the period 1996-1998, confining thest to innovators only, and using R&D
intensity as a proxy for innovation intensitgalia and Legros (2004) conducted an analysis
based on CIS2 data for French manufacturing firmsrder to identify complementarities
amongst obstacles and derive policy implicatiomsrdingsetsof obstacles rather than single
obstacles. Also these contributions point to a tp@si association between the
propensity/intensity of innovation and the likeldw of perceiving as very relevant the

obstacles to innovative activities.

The empirical stylised fact of a positive link bewswn innovation propensity/intensity and the

likelihood of evaluating as crucial the barriersitmovation calls for interpretation. The



empirical literature tends, to some extent, toaiddhe original interpretation of an obstacle
in the CIS questionnaire — i.e. a factor hampemngslowing down innovation — and to
consider firms’ assessment of these obstaclesnasagure of their ability to overcome them.
More particularly, Baldwin and Lin (2002) and Galead Legros (2004) offer a dual
interpretation. First, the mere fact of carryingt donovation activity increases firms’
awareness of the difficulties that will likely beeuntered, without necessarily preventing
them from pursuing innovation projects. Secondig, actual formulation of the CIS question
on obstacles generally leads firms to evaluatetbblems they have faced (and overcome) in
carrying out innovation activities, but not to iodte whether these problems represented an
actual barrier, and prevented them from pursuimgvative activities, or slowed them down,
or pushed them to abandon their activities. Thegeinterpretations might explain why the
more innovative a firm is, the higher is the prabgbof attaching relevance to the problems
faced (and overcome) when carrying out innovationother words, as Baldwin and Lin
(2002) and Tourigny and Le (2004) put it, the ‘@logts to innovation’, at least as measured
in innovation surveys such as the CIS, should motirierpreted as factors preventing
innovation or technology adoption. Rather, theyutidbe more generally considered as

indicating how successful the firm is in overcomthgm.

However, none of the empirical contributions memgid above has investigated the specific
factors affecting the perception of obstacles. he ight of the literature background
summarised in Section 2, the perception of obstaclennovation may well be influenced by
both the type of firm (by organisational structared ownership) and the regional location. In
this regard, we believe that more in-depth emgiscgport should be provided also to check
the actual generalisability of the (positive) relaship between innovativeness and

assessment of relevance of obstacles.

4. Data sour ce and econometric specification
4.1 The structure of the Italian CI S3 sample

The CIS is based on a European (EUROSTAT) starskddjuestionnaire, with which each
National Statistical Institute must conform. Theliin CIS3 questionnaire in line with the
EUROSTAT standardised questionnaire, contains #osedevoted to questions about the

factors hampering or slowing down innovative atiég, which all respondent firms are



required to answerThe types of obstacles are grouped according ttivehn they are of an
economic/financial nature; are related to the mdéand organisational structures of the firm;
and othef All respondent firms are asked to rate the impuréaof each of the obstacles as
they affect their innovation activity, on a 4-polrkert scale, from 0 (not relevant) to 3 (very
important). The micro-data used in the empiricahlgsis were provided by the National
Institute of Statistics (ISTAT) from the Italian €3, and cover the period 1998-2000. The
sample is composed of 15,512 firms stratified lustry and siz&.

[Table 1 about here]

Table 1 provides a general picture of the structirthe CIS sample. The table reports the

total number of sample firms, in absolute valued @ama percentage of the general total by:

0] type of firm (firm belonging to a foreign grougo an Italian group, or single

domestic)?

(i) location (firm located in the North-west, Nbreast, Centre or South);

21t should be noted that most of the sections @tS are only required to be answered by the anipke of
innovative firms — those that claimed to have idtroed at least one product or process innovatien e three
years 1998-2000. The question on obstacles to atimy, however, is addressed to the whole sample of
respondent firms, whether innovative or not.

% More particularly, the CIS questionnaire includescessive financial risk, excessive innovationtsdsck of
financial sources (economic/financial obstacleagklof organisational flexibility, lack of qualiflepersonnel,
lack of information on technology, lack of inforrat on markets (organisational/internal obstaclag)dities
in regulation and normative standards; lack of @ugr responsiveness to new products and servigher(o
obstacles).

* The sample is not stratified by region. ISTAT k@mply conformed to the (standardised) samplintede
imposed by EUROSTAT, according to which sampletigication by region is not compulsory, and is leftthe
preference of the individual national statisticEloes. The descriptive frequencies by macro-regigported in
Table 1 and Table 2 must therefore be interpretéfi waution, as the numbers may not be completely
representative.

® For the definition of statistical unit in the ClSee the EEC Council Regulation on statisticalsufrib. 696/93).
Although not all Italian firms belonging to groupse multinationals, and not all single Italian fgrare uni-
national, it is reasonable to assume that the ptigpoof firms which are multinationals is considbly higher in
the case of firms belonging to groups than in teeecof single firms. We thus consider Italian fitnesonging to
groups as a proxy for Italian MNEs. Unfortunatetyr dataset does not allow a distinction betwealiati
groups entirely located in Italy and those who haffdiates/subsidiaries located abroad. See Feamt letto-
Gillies (2007) for the more detailed categoriesironh types in the case of the UK CIS.

® The location refers to the enterprise’s legal lyeagters in the national territory, and not to otleeations (in
the case of multi-plant firms).



(i)  sector (19 sectors, both manufacturing andises).

Table 1 also reports the number of innovative fiand their relative percentage in relation to
the total number of firms by category. The disttiba of firms by type of ownership shows
that a large proportion (77%) of respondents do bedong to groups. About 23% of the
respondent firms belong to a group, and less tlarobthe total belong to a foreign group,
reflecting the relatively marginal foreign presenodtaly. Yet, in line with the theoretical
models and with the bulk of empirical evidence régd in Section 2, in the Italian case the
percentage of innovators among foreign MNEs (57.8/@lmost the double that of single
domestic firms (31%},and higher than that of Italian MNEs (50%).

CIS3 data on the distribution of respondent firmgstype across the macro-regions broadly
confirm the typical Italian imbalances. Foreignype are strongly concentrated in the North-
west (almost 60% of the total foreign presencén@dountry). The North as a whole accounts
for almost 80% of foreign MNEs, with location inettsouth being marginal. Italian groups’
territorial distribution is slightly more balancéalthough the North hosts around 65% of the
nationally-owned MNES). The southern part of theirdoy fares better in terms of single
domestic firms, whose geographical location is dythe most evenly distributed across the
four geographical areas here considered. The Imitleme Chi-square test for the distribution
of firms by type across the macro-regions is sigaift at the 1% level, indicating that foreign
groups locate in the North-west of Italy signifidgnmore than expected on the basis of a
perfectly random distribution. The test also shdlet foreign groups tend to locate in the

other Italian macro-regions significantly less tlepected.
[Table 2 about here]

Table 2 reports the percentages of innovative fibyistype and by macro-region. These
percentages relate to the weighted sample (whéneaglues reported in Table 1 refer to the
unweighted sample). The evidence confirms both ‘ilmeovation divide’ in Italy — with
central and, more especially, southern regions siwpvsubstantially lower innovation
propensity compared to the North, irrespectiveneftype of firm — as well as the ‘innovation
gap’ between foreign MNEs and overall domestic $irimrespective of location. It should be

noted that the share of innovative firms in thetNaf Italy (just under 35% in both North-

" It should be noted that in previous rounds of G&fating to the 1992-1994 and 1994-1996 periods; about
one third of Italian (single) firms declared havimgroduced at least one product or process inmmvatver the

period in question. This might thus represent aafothreshold in the Italian industrial structure.
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west and North-east) is definitely higher than flee Centre (29%) and the South of the
country (20%). Thus, we can already see that th@&adeal distribution of foreign MNEs
reflects the Italian regional divide taking intacaant size and sectoral effects. This evidence
gives support to the view that innovation has di@aar association to multinationality and

shows context-specific features.

As far as the obstacles to innovation are concerntedsectoral and regional distribution of
the share of sampled firms that perceived as imporor very important (2 and 3 on the

Likert scale) each of the obstacles shows someesstiag features.

Firstly, economic/financial obstacles are more diergily indicated as important than those
related to internal organisation or to institutibrigidities. The lack of skilled personnel also
appears to be a significant obstacle, whilst thestlgoroblematic factors are related to
information to innovate (e.g. lack of information technology or markets).

Secondly, as far as sectoral specificities are e, there is a quite systematic difference
in the perception of obstacles in manufacturing ianskervice activities. In particular, service
firms rank the obstacles listed in the questiomas less important in the case of finance-
related barriers, lack of skilled personnel, aruk laf information on technology and markets.
In relation to problems related to internal orgatian flexibility, regulatory system or lack of
customer response to innovative products and ssyvian at least a merely descriptive level,
there was no outstanding difference between senaod manufacturing. The manufacturing
sectors that perceive the greatest difficulties mexhinery and equipment, and electrical
machinery, electronics and optical, while in theve® industry computers, R&D and KIBS
(Knowledge Intensive Business Services) are morar@wf the obstacles to innovation. At
first glance, the descriptive results on the peextiimportance of obstacles by sector are
pretty much in line with the main findings in thengirical contributions reviewed in Section
3, according to which higher evaluation of obstaatemore frequent in firms belonging to

the most innovative sectors, or to those with high&D and technology adoption.

Thirdly, in terms of the perception of obstaclesngcro-region, some peculiar features were
uncovered for the sample of firms as a whole. Ratheprisingly, the respondents located in
the North-east of the country attributed the highegortance to most types of obstacles.
However, lack of financial resources and regulatagigities were perceived as more relevant
in the South than in other parts of the countryileylwithout exception, firms in the North-

west and in the central regions attributed thet lieagortance to the obstacles to innovation.

11



This descriptive evidence calls for more in-depipleration of the data, in particular to
check whether there is a systematic differencehéngerception of obstacles to innovation
between (MNEs vs. single domestic, foreign-ownednaionally-owned) firms, and among

macro-regions, and between innovators and non-getoos.
4.2  Theeconometric model

We estimate the probability of the event ‘firm awating the obstacle(s) as important or very
important’ occurring as a function of a serieseagiressors, including firm size, sector, type of
ownership and organisational structure, geographazation and innovativeness (that is,
whether the firm has introduced or not an innowgtfoThe dependent variables relate to the
perception of the obstacles to innovation as inditdy firms (section 12.3 of the Italian CIS
questionnaire) based on the 4-point Likert scatdofwing Baldwin and Lin (2002) and Galia
and Legros (2004), a dummy variable was created;hnthkes the value 1 if firms responded

2 (important) or 3 (very important), and 0 otheetis

It is important to bear in mind that this variaidequalitative and represents tixealuationof
the respondents to tiperceivedfactors hampering innovation activity. The formidatitself
of section 12.3 of the questionnafteloes not indicate a direct causal effect betwéen t

perception of the obstacle and the choice of inicaty or not an innovation.

In the CIS questionnaire nine obstacles are liggeaiiped according to their characteristics.
This influences the model specification and thenegtion method, as firms might tend to
assess similarly obstacles belonging to the sanmegaa’ The matrix of correlation

coefficients amongst obstacles shows that thihés dase. However, we are interested in

assessing the association of the chosen regrefssaachsingle obstacle, on the basis that

8 The limits of the CIS and of the variables avdiéaioom the survey are well known and are not resezhhere.
See, among others, Silvani et al. (1993) and lanmoaat al. (1995).

® The use of the dichotomous variable as the dependeiable gives similar results to those obtainsig the
(discrete) values of the obstacle evaluation (ie.multinomial ordered probit model).

10 Firms were asked to “grade the importance of amgering factor to technological innovation activithich

the enterprise has experienced”.

" In other words, the model specification and thinestion method should account (and control) fa thct
that the obstacle ratings are correlated due th B formulation of the questionnaire and the manf the

variables considered.

12



each has an informative potentiper se controlling for the possible presence of an

unobserved structure which correlates obstaclesigstdhemselve’

Hence, the nature of the dependent variable andttheture of the questionnaire drive the
choice of econometric specification. We estimateel tmmodel using a Multivariate Probit
Model (MPM) for the nine obstacléd. The MPM allows the error terms to be freely
correlated across equations, similar to seeminghglated least square regressions (so-called
SUR models). The use of MPM in this work, theref@éows us to account (and control) for
the fact that the nine obstacle ratings are cdeélavith one another (see Greene, 2000, and

more particularly Cappellari and Jenkins, 2003).

The general specification of the MPM is:
1)y, =a +byx +uy,

where

y, =1if y' ={23} and 0 otherwise

withi=1, .......... n (observations)

andj=1, .......... 9 (obstacles, i.e. equations)

12 An alternative method would involve a regrouping the obstacles according to their nature (i.e.
economic/financial; organisational; other) as ifi&and Legros (2004), Mohnen and Rosa (2000) antridn
and Roller (2001), all of which point to the complentarities amongst obstacles. We believe, howekat,
exploring complementarities among sets of obstagldsh are already grouped in sets within the qaestire
could be tricky and could produce biased results.

13 We checked the consistency of the specificatiarseh against alternative specifications, namelystardard
(univariate) probit model (not controlling for uredyved correlation amongst the obstacles); the togdel; and
the multinomial ordered probit model, which uses thdinal variable of the Likert scale. The resufsthe

MPM estimation were consistent with all of thedematives.

13



The equation’s disturbancag have a multivariate normal distribution with meagctor 0

and variance-covariance matrix V, where the leadiiagonal elements of V are equal to 1

and correlationp,, = p, O j,kO[19] are off-diagonal elements.

Table 3 displays the list of variables includedha estimations.
[Table 3 about here]

The set of regressors included in the estimationgmtore relate to:
0] firm specific characteristics;

(i)  geographic location;

(i) industry sector.

The first set (i) of regressors includes a proxydige (log value of the number of employees
in 1998); three dummies identifying the type ofrfg, namely whether the firm belongs to a
foreign group, an lItalian group or whether the fisma single (ltalian) enterprise. Further, a
dummy (innovativeness) is included for those fiimst have introduced at least one product
and/or a process innovation over the period 1998 2Which assumes the value 1 for firms
responding positively, and O otherwise). The listoaincludes a proxy for innovation
intensity, provided by the (log) value of total R&&Xpenditure per employee, and a control
dummy for firms that declared having introducedradpict or a process innovation over the
period 1998-2000, yet not investing in R&D.

The second set (ii) of independent variables acsofartthe firms’ location. Four dummies
were constructed, based on whether the firm istéatan the North-west of Italy (Piemonte,
Val d’Aosta, Lombardia, Liguria,); in the North-e¢g¥eneto, Friuli, Trentino, Emilia); in the
Centre (Marche, Umbria, Toscana, Lazio); or in #waithern regions of Italy (Abruzzo,

Molise, Campania, Basilicata, Calabria, Pugliajl@icSardegna).

4 The Maximum Likelihood Estimation of the MPM wasenducted using the Cappellari and Jenkins (2003)
mvprobit program in STATA. Cappellari and Jenkins build te STATA algorithm to calculate multivariate
Normal probability distribution functions using sifation Maximum Likelihood.

!5 In making the MPM estimation on the sub-samplénbvative firms we included a control dummy famniis

that claimed to have innovated but also claimelatee spent nothing on R&D (either in-house or ewBr this
produced a sub-sample of 3,167 firms (out of 5,508 sub-sample of firms which are innovatiug are not
R&D investors is therefore bigger than the sub-danop firms that both innovatednd invested in R&D. This

peculiar feature of the Italian system should Ise a&hterpreted in the light of the literature revim Section 2.

14



The third set (iii) of independent variables incladée sector of activity of the firm. All
sectors of the economy are covered, from extradidivities to business services. We took
great care in defining the sectoral dummies, esfigcfor the service sector, trying to
preserve homogeneity both in terms of numerositg, @n the whole, of technological
characteristics. For services, for instance, westtanted a dummy for firms belonging to
Computer and related, R&D and KIBS, that is to shg (three digit level) sectors of
architectural and engineering services and techmoasultancy. Other business services

include legal and accounting services, marketifegring, security.

The first estimation was carried out on the full pdavof responding firms. Next we estimated
equation (1) on: the sub-sample of foreign MNEg sib-sample of Italian MNEs; and the
sub-sample of single domestic firms, to allow a enam-depth exploration of regional

differences within each type of firm. Finally, warded out the estimation on the sub-sample
of innovative firms, to check whether significariferences emerged for the sub-population

of firms that had undertaken innovation investments

5. Results
5.1  The perception of obstacles: resultsfor the full sample

Table 4 reports the results of the MPM estimatiorihenfull sample of 15,512 firms. It shows
the results for the nine separate equations fdn eéthe obstacles evaluated by the sampled
firms, as a function of the regressors listed inl&ab. The reference categories for the

coefficients are also reported in the table.
[Table 4 about here]

The specification of the model emerges as beingeqeaitective in characterising the

evaluation of obstacles by firms: the coefficieafshe independent variables related to the
location of firms are significant for certain typefsobstacles (e.g. lack of financial resources);
the dummy for innovativeness is systematically iiggnt across different obstacles; the
variables related to the type of firm also seemb#o significantly associated with the

evaluation of obstacles. All estimations includetseal fixed effect$® Recall that the MPM

allows the degree of correlations amongst differenstacle ratings to be controlled for.

18 For reasons of space, the results at sectoral &egenot discussed here. However, as was evident both
the empirical literature in Section 3 and our digicre statistics, the relevance of sectoral speitigs calls for

in-depth analysis, which will be the focus of oexhpiece of research.
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Therefore, the coefficients reported in Table 4 @spnt the actual association between the

regressors aneach of the obstaclevaluated by firms.

Overall, there was a visible ‘innovation divide'tfgan in terms of perception of obstacles, in
which firms in the North and the Centre of Italpded to perceive the obstacles to innovation
as less significant than those located in the Sdtitims in the North and the Centre of Italy
tend generally to evaluate lack of financial resesras an impediment to innovative activity
significantly less than firms located in the Soulfhe result is the same in relation to
information on technology and markets, and pardidulfor firms located in the North-west
of Italy. While many obstacles are perceived as legportant by firms located in the North-
Centre of the country (as compared to the refereategory of southern firms), the lack of
skilled personnel was seen as a serious impedifoefitms in the North-east (significance at
1%). Interestingly, the perception of regulatorgidities was significantly lower for firms
located in the North-west than for those based hi@ North-east and central regions,
supporting the relevance of the role played by llatstitutional environments. Although not
fully representative of the variety of regional awation models (given the broad
geographical aggregation in macro-regions), thesilteeinforces the traditional North-South

distinction in the Italian innovation system.

The coefficients of the dummies for types of firm drganisational structure and ownership
also give a robust and clear illustration of thiéedences in the perception of obstacles. Firms
belonging to a foreign group tend to evaluate th&tacles to innovation as important, or very
important, significantly less than the referenceéegary. This holds across every type of
obstacle, with the exception of lack of organisadioflexibility. Interestingly enough, the
coefficients of the dummy ‘Foreign group’ are aksignificantly lower than those for the
‘Italian group’. This result holds also in the casferegulation rigidities, which one might
have expected to be more of an obstacle for foreigned than for Italian-owned firnts.
More generally, the major difference in the permeptof obstacles occurs between firms
belonging to a group (i.e. foreign and Italian MNE=s)d single domestic firms, rather than
between firms with different nationality ownershifhe empirical estimations conducted on
the sub-samples by type of firm provide furtheromfiation on regional differences within

each of these categories (see section 5.2 below).

"1t seems that this factor, which is an importagtedrent when firms are deciding whether to entéraign

market, is not perceived as a problem by foreignBdMnce they are established in a country.
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The structural association between the innovativen#sfirms and their perception of
obstacles emerges as being generally in line wlii previous empirical literature. In
particular, our results confirm that the more ljkal firm is to introduce a product or process
innovation, the higher the probability that it welvaluate the problems involved in innovation
as relevant or very relevant. This relationship titorgyest for economic/financial-related
obstacles (coefficients between 0.35 and 0.36)adswl significant for internal-organisational
factors and regulatory rigidities (coefficientsweéen 0.19 and 0.34). However, this does not
apply to firms’ evaluation of the importance ofetlts’ lack of responsiveness to innovative
products as an impediment to innovative activitiie(tcoefficients being negative and
significant). In other words, the market's response® the introduction of new
products/services is a seen as a barrier by firimsnwdeciding whether to innovate or not.
This result, and the existing literature, leadshi interpretation that the risk of not meeting
the clients’ interest and, therefore, of failinginarease market share, actually prevents firms
from carrying out innovation activities. At the moelevel of analysis, this result might be
stylised in a ‘Schmooklerian’ framework, accorditg which the decision to invest in
innovation is somewhat ‘demand-led’. We checked thvae this result holds when tested

against different sub-samples of firm types.

With reference to the role of size, in line with shof the existing empirical evidence (see, for
instance, Hyytinen and Toivanen, 2005) we find thtle small rather than large firms see
financial obstacles as significant barriers to wative efforts, the reverse is true for

impediments related to internal organisation.
5.2  The perception of obstacles: resultsfor the sub-samples by type of firm

The estimations on the sub-samples of differentsygidirms by organisational structure and
ownership were carried out to confirm the resuitsection 5.1. In particular, we wanted to
check whether a clear regional pattern in termspefception of the factors impeding
innovation could be identified for each type ofiffirTables 5, 6 and 7 report the results of a
MPM estimation of the factors associated with thaleation of the (same nine) obstacles as
important, or very important for firms belonging doforeign-owned MNE, an Italian-owned

MNE and single domestic firms.
[Tables 5 and 6 about here]

Tables 5 and 6 report some very similar results. Wthe estimation is restricted to the sub-

samples of foreign and Italian groups, the dummmytlie location of firms loses significance.
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This suggests that no clear (macro-) regional pattererges in the perception of obstacles to
innovation when the firm belongs to a group, refgmsl of whether it is foreign- or Italian-
owned. The exceptions are the perception of finhmdiatacles (excessive financial risk and
excessive innovation costs) by Italian groups & Nworth-east of the country (Table 6), which
emerges as higher with respect to domestic grangeddd in the South and other areas of the
country; and the lack of financial resources bjidtagroups located in the North-west, which

is perceived as lower than the average for all ggou

The only independent variable that is significantnie dummy ‘innovativeness’. The strong
positive association between innovativeness anditités perception of factors hampering

innovation as being relevant or even very relevetds across different types of firms. In line
with other empirical analyses, awareness of theblpms encountered when innovating
depends on the mere fact of actually engagingnovative activities. The coefficients for the
sub-sample of foreign MNEs are significantly higtiean those for the Italian groups. This
suggests, therefore, that the most innovative figpasticularly among MNEs, are also those
that are more aware of the problems encounterech wirovating, most likely due to their

being exposed to such problems when introducingvations.

Further, foreign and Italian (innovative) groupgmseto be more sensitive to problems related
to the internal organisation (and mainly those duhko the lack of skilled personnel) than to
financial obstacles. The opposite is true, even wtamtrolling for size effects, for single

(innovative) Italian firms (see Table 7), which da®ncial obstacles as more relevant than
organisational ones. In the next section we chel&thaer this structural difference holds for

the sub-sample of innovative firms.
[Table 7 about here]

Table 7 reinforces the results of the full sampleestion (Table 4), in terms of identification

of geographical patterns of perception of obstadl¢lsen tested on the sub-sample of single
domestic firms, the probability of major relevarm®ng accorded to obstacles to innovation
turns out to be significantly lower in the Northi@ee of the country than in the southern
areas for many organisational-related obstaclelclo of financial sources and to regulation

rigidity.*®

18 It should be noted that the available empiricatlence does not allow us to infer any causal m@hatiip
between the occurrence of belonging to a groupeamgblocated in a region, and the firm's perceptifrthe

obstacles to innovation. The MPM estimation measuhe structural association between the frequeicy
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5.3  The perception of obstacles: results for the sub-sample of innovative firms

Given the findings presented in 5.1 and 5.2 abavehe positive association between the
propensity to innovate and probability of percegvithe obstacles to innovation as more
relevant, it is interesting to carry out an emgifitest on the sub-sample of innovative firms.
The purpose of this last MPM estimation is to chetlether there is a structural difference
between innovative and non-innovative firms’ petaaps of obstacles to innovation, thus
providing an answer to a complementary researclstoure is the perception of obstacles
influenced by firm innovativeness? If there is,réhehould be a significant difference in this
case between the coefficients reported in Tablentt{e full sample) and those indicated in

Table 8 (on the sub-sample of innovative).
[Table 8 about here]

We added to the regressors both a proxy for inmawvahtensity and a control dummy for
innovative firms without R&D expenditure. The deoisito include this control dummy was

dictated by two factors:

0] first and foremost, to obtain a further courfi@ctual control with respect to those
firms than had introduced an innovation, but deadathemselves to be non-R&D
investors. This allows us to accountwithin the sub-sample of innovatoss for
differences between ‘committed innovators’ (that tisose firms that do invest in
R&D) and ‘non committed innovators’ (those firmsatimade no R&D investment

despite being innovators);

(i)  secondly, the inclusion of a control dummyeseed to be imperative insofar as
innovative non-R&D investors account for more ttf&000 of the 5,500 innovative

firms. Hence, it is reasonable to expect that theffeient of the control dummy is

occurrence of evaluation of the obstacles as imporor very important, and the frequency of the dym
indicating different types or locations of firmgmpared to the reference category. In other waitlspugh we
can observe that there are regional differencethénperception of obstacles to innovation, and thate
differences also occur across different types whdj the evidence in this section (namely the tesofl the
analysis conducted on the sub-samples by type rof) fdoes not allow us to conclude that the regional
differences in the perception of obstacles emerfiogn Table 4 are due to a significantly highergamce of
foreign groups in the North of Italy. Rather, whihé evidence tells us is that the perception oftauss is
significantly affected by location only in the casfesingle domestic firms, although we cannot irday direct

causal relationship between the perception of betazles and the decision to locate in particuleas
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driving the sign of the coefficient of the R&D imsty variable in explaining the

relationship between obstacle perception and ttenéxf innovative effort.

Turning to the results of the MPM estimation reporie Table 8, we observe that, overall,
there is no structural difference in the perceptbobstacles between the full sample and the
sub-sample of innovative firms. Thus it is reasdeato infer that innovative and non-
innovative firms tend to show the same structuithéiinces in their perception of obstacles

as far as context- and firm- specificities are @ned.

Indeed, the findings related to the full sample lagee confirmed for the obstacles related to
lack of financial resources (which is confirmedless relevant for innovative firms located
in the North) and lack of skilled personnel (agairgre relevant for innovative firms located

in the North-East). However, interestingly, somettad regional differences that emerged in
the full sample lose their significance when omigavative firms are considered. This applies
to obstacles related to the lack of informationtenhnology and markets, as well as the
perception of regulatory rigidities. We could assurtherefore, that the systematic regional
differences in the perception of obstacles areeputhainly by non-innovative firms. Or, that

the evaluation of problems related to lack of imation and regulatory standards are more
region-specific amongst non-innovative firms, whhese firms that have innovated perceive

these obstacles more homogeneously across regions.

The influence of firm-size on the assessment offéigéors hampering innovation amongst
innovative firms turns out to be confirmed, bothsign and significance. The relationship

between size, and the kind of problems encountetezh innovating, is therefore structural.

Further, the specificities related to the resutis fiype of firm are confirmed, and even

reinforced in terms of the coefficients’ absolutdues.

Table 8 also reports the coefficients of the vagabklated to R&D innovation intensity, and
the control dummy for innovators but non-investarsR&D. The proxy for innovation
intensity turns out to be positively and signifilgnrelated to the perception of financial
obstacles. More particularly, the perception ofemsive financial risk and lack of financial
resources as hampering factors seems to be highéirrhs with higher R&D expenditure.
The picture is the same for the problem of excessimevation costs, though this latter
relationship emerges from the negative sign ofctbrgtrol dummy (i.e. innovative firms with

nil expenditure on R&D perceive very high innovaticosts as less relevant).
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In terms of internal and organisational obstackkg picture is more fragmented. The
coefficients for innovation intensity are all negat but not statistically significant (except in
the case of lack of skilled personnel and lacknébrimation on technologies). On the other
hand, the coefficients for the control dummy of +R&D investors are all negative and
statistically significant, confirming the pictureat emerged for financial obstacles. However,
for lack of skilled personnel and information ochaology the coefficients are also negative,

which is rather puzzling, as it means the coeffitdggo in opposite directions.

This might be due to the fact that these two speaibstacles do represent an actual
impediment (or the perception of them is ranked/ yegh) for ‘medium R&D investors’, but
not those firms that are at the extremes of the R&@stment distribution. In other words,
neither the ‘non-committed innovators’ nor the eommitted innovators’ seem to consider
these obstacles as very relevant. Yet, they doesept a problem for those firms thau
invest in R&D, and would probably commit to investimore had they easier access to

skilled personnel and information on technology.

It can be conjectured, therefore, that the relatigm between obstacle perception and R&D
intensity is non-linear. Both the non-investors #émellarge investors in R&D tend to consider
these two obstacles as less relevant, implyingttiet decision to invest (or not) in R&D is
not affected by their perceptions of these problewtsile for those firms that are located
around the average of R&D spending, removing thasstacles would probably lead to
increased financial investment in R&D and innovatio

Note that the coefficient for R&D intensity in tlease of lack of client responsiveness is not
significant (in contrast to Table 4), confirmingranterpretation that this factor contributes to

explaining why firms do not engage in innovativéates.

6. Conclusions

This study has shown that important differences iifmd’ perception of obstacles to
innovation occur both across types of firms andsetlocations. Overall, firms located in the
North and in the Centre of Italy and which beloaddither foreign- or Italian-owned) MNEs
tend significantly less frequently to perceive alot#s to innovation as relevant. On the one
hand, this result offers support to the typical tNeBouth divide that exists in the Italian
innovation system. On the other hand, when thenasitbn is carried out on sub-samples of

firms by type, geographical specificities in thegaption of the obstacles to innovation are
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shown to characterise only single domestic firmsother words, the perception of obstacles
to innovation does not significantly differ acrogegions, unless the firm is a single domestic

firm.

The structural association between firms’ perceptainobstacle and their innovation
propensity is shown to be positive, leading us @actude that evaluation of obstacles as
relevant is a symptom of the higher awarenessravative than non-innovative firms, of the
problems encountered when engaging in innovatidiviaes. The perception of obstacles is
clearly related to the experience and learning ggses of firms when they actually carry out
innovation. Such learning processes are relatifadier in MNEs, as they have the advantage
of experiencing various business cultures and tuiginal environments, and also face
different types of barriers to innovation, leadiieghigher awareness of potential and actual
problems.

However, the fact that the evidence suggests timavative firms — relative to non-innovative
ones — seem to have a higher awareness of therdaetbich, in principle, should be a
deterrent to innovation, does not, in our view, lynghat this greater awareness can be taken
as a measure of ability to overcome such obsta€lgs. would entail a radical reformulation
of the original CIS questionnaire design and, tfureeof its designers’ main objectives. The
rationale for the inclusion of the section on obks was to identify potential areas for policy
intervention and to draw the attention of policykaes to the barriers to innovation. Hence,
the starting point of any assessment of the impodaof the obstacles to innovation should

align with the objectives of the CIS questionnalesigners.

This study provides further support for the crugiale of foreign MNEs in creating new
knowledge; they emerge as the most innovative firnegardless of their geographical
location. To disregard MNE transition and its evio may lead to short-sighted policies,
which fail to recognise the possibilities for mutkaowledge enrichment for both MNEs and
the host systems, and therefore miss out on fundeinepportunities for local growth. This
is all the more crucial in the light of the laggimgocess of integration of the Italian
productive and innovation system into the globairexny, particularly in terms of research

intensity and technological competences.

Important implications could also be inferred fréime evidence of region-specific behaviours
of single domestic firms, whose high perceptiorob$tacles point to the actual constraining

pressure exerted on innovative investment by swaches. Furthermore, as emphasised by
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many in the current political and academic debdtesfamiliar national model of ‘innovation
without R&D’, which has once more emerged as acigpfeature of the Italian industrial
structure, is neither a feasible nor a sustaindbieer of economic growth and greater social

cohesion.

Our future research steps will follow two main diiens. Sector-specific factors that might
differentiate MNEs innovative behaviour from that admestic firms will be investigated
more in depth. Along with further analysis of tletationship between MNEs and innovation
processes at the sub-national scale, normativecypainplications should be carefully
considered, avoiding simplified prescriptions whaften appeal to policy-makers wishing for
easy answers to complex problems. How to attresgteseeking and knowledge-producing
foreign investment, and how to promote innovationducive environments is still not

obvious, and further research is needed to prosdeder bases for public intervention.
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Table 1 - Italian CIS3: structure of the sample and percentage of innovative firms

Number Number of
Variables of firms % of total ~ Inn. firms % of innovative
Type of firm
firm belonging to an Italian group 2595 16.73% 1301 50.13%
firm belonging to a foreign group 905 5.83% 520 57.46%
single domestic firm 12012 77.44% 3683 30.66%
Total sample 15512 100% 5504 35.48%
Location of firm
firm located in the North-west of Italy 4852 31.28% 1939 39.96%
firm located in the North-east 4503 29.03% 1804 40.06%
firm located in the Centre 2979 19.20% 980 32.90%
firm located in the South 3178 20.49% 781 24.58%
Total sample 15512 100% 5504 35.48%
Sectors
Extraction 232 1.50% 48 20.69%
Food, beverages and tobacco 627 4.04% 229 36.52%
Textiles, clothing and leather 1186 7.65% 278 23.44%
Wood, Paper, printing and publishing 1502 9.68% 508 33.82%
Coke, oil, nuclear, chemicals 617 3.98% 351 56.89%
Plastic and non metal products 1071 6.90% 451 42.11%
Metals 1061 6.84% 440 41.47%
Machinery and equipment 697 4.49% 433 62.12%
Electrical machinery, electronics and optical 1124 7.25% 618 54.98%
Transport goods 525 3.38% 221 42.10%
Other manufacturing 624 4.02% 194 31.09%
Energy, gas and water 212 1.37% 58 27.36%
Trade 1722 11.10% 408 23.69%
Hotels and restaurants 529 3.41% 89 16.82%
Transport services and communication 1321 8.52% 254 19.23%
Financial services 770 4.96% 409 53.12%
Real estate 187 1.21% 29 15.51%
Computer, R&D, KIBS* 740 4.77% 353 47.70%
Other business services 765 4.93% 133 17.39%
Total sample 15512 100.00% 5504 35.48%

* KIBS include engineering and technical consultancy
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Table 2 - Distribution of innovative firms by type and macro-region - weighted sample

% innovative firms in

Type of firm

% innovative firms in

% innovative firms in

Macro-regions Italian groups foreign groups single domestic firms  Total by macro-region
North-west 449 53.2 31.5 33.7
North-east 48.4 59.0 32.5 34.4
Centre 441 49.4 26.8 29.0
South 33.2 46.0 19.1 20.3
Total by type 443 53.5 28.8 30.9
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Table 3 - List of variables included in the empirical analysis

Variables Notes

Dependent Variable

Excessive financial risk

Too High innovation costs

Lack of appropriate sources of finance

Lack of organisational flexibility within the enterprise

Lack of qualified personnel

Lack of information on technology

Lack of information on markets

Insufficient flexibility in regulation and normative standards
Lack of customer responsiveness to new goods and services

Dummy for firm evaluating the obstacle as important or very important*

Independent variables: firm specific

Size

Foreign group

Italian group

Single Italian firm

Innovativeness

Total R&D expenditure per employee
Innovative firms with no R&D expenditure

Number of employees in 1998 (log value)

Dummy for firm belonging to a foreign group
Dummy for firm belonging to an Italian group
Dummy for firm not belonging to a group (Italian)
Dummy for firm introducing a product or a process innovation during 1998-2000 (yes=1; no=0)
Total R&D expenditure per employee (log value)
Dummy for firm introducing an innovation during 1998-2000 and no R&D expenditure (yes=1; no=0)

Independent variables: location of firm
North-west

Dummy for firm

North-east Dummy for firm located in the North-east (Veneto, Friuli, Trentino, Emilia )

Centre Dummy for firm located in the Center (Marche, Umbria, Toscana, Lazio)

South Dummy for firm located in the South (Abruzzo, Molise, Campania, Basilicata, Calabria, Puglia, Sicilia, Sardegna)
Independent variables: sectoral affiliation

Extraction \

Food, beverages and tobacco

Textiles, clothing and leather

Wood, Paper, printing and publishing
Coke, oil, nuclear, chemicals

Plastic and non metal products

Metals

Machinery and equipment

Electrical machinery, electronics and optical
Transport goods

Other manufacturing

Energy, gas and water

Trade

Hotels and restaurants

Transport services and communication
Financial services

Real estate

Computer, R&D, KIBS** j

Other business services

> Dummy for firm belonging to each sector

*Evaluation on a Likert scale: 0 (not relevant); 1 (low importance); 2 (medium importance); 3 (high importance).

Dummy variables have been created which take value 1 for evaluation 2 and 3 and 0 otherwise

** KIBS include engineering and technical consultancy

located in the North-west (Piemonte, Val d'Aosta, Lombardia, Liguria)



Table 4 - Multivariate Probit - Full Sample
Dependent variable: Dummy variable for firms perceiving obstacles as important or very important

Excessive  Innov. costs Lack of financial Lack of Org.al Lack of skilled Lack of info Lack of info Regulat. TLack of clients'
financial risk  too high sources flexibility personnel Tech. markets  rigidities  responsiv
Independent variables: location of firm
North-west -0.025 -0.012 -0.148 -0.022 0.015 -0.116 -0.122 -0.081 -0.02
[0.033] [0.031] [0.032]*+* [0.036] [0.033] [0.035]**  [0.085]**  [0.034]** [0.034]
North-east 0.008 0.05 -0.122 0.067 0.13 -0.023 -0.023 -0.043 0.085
[0.033] [0.030]* [0.032]*+* [0.035]* [0.032]*** [0.034] [0.035] [0.034] [0.033]
Centre -0.075 -0.023 -0.113 0.022 0.026 -0.089 -0.098 -0.046 -0.005
[0.036]** [0.033] [0.035]+* [0.039] [0.036] [0.038]*  [0.039]**  [0.037] [0.037]
South ref ref ref ref ref ref ref ref ref
Independent variables: firm specific
Innovativeness 0.358 0.347 0.357 0.194 0.332 0.343 0.308 0.258 -0.103
[0.025]*+* [0.023]*+* [0.024] [0.027]+* [0.024]*+* [0.026]**  [0.026]*** [0.026]"**  [0.026]***
Size -0.01 -0.01 -0.042 0.065 0.01 0.018 0.003 0.029 0.086
[0.011] [0.010] [0.012]* [0.012]* [0.011] [0.011] [0.012]  [0.012]**  [0.011]**
Italian group -0.083 -0.109 -0.105 -0.098 -0.134 -0.069 -0.072 -0.057 -0.108
[0.033]** [0.031]*+* [0.033]+* [0.036]** [0.033]*+* [0.035]*  [0.036]**  [0.034]* [0.035]*+*
Foreign group -0.152 -0.12 -0.261 0.066 -0.122 -0.102 -0.018 -0.15 -0.121
[0.053]*** [0.048] [0.054]* [0.053] [0.052]** [0.055]* [0.055]  [0.055]*** [0.055]**
Single Italian firms ref ref ref ref ref ref ref ref ref
Independent variables: sectoral affiliation (coefficients not reported)
Constant -1.016 -0.845 -0.678 -1.502 -1.388 -1.538 -1.425 -1.26 -1.168
[0.110]*** [0.100]*+* [0.104] [0.120]+* [0.118]*** [0.126]**  [0.125]** [0.115]**  [0.112]***
Observations 15,512
Log Likelihood -47470.083

Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 5

Multivariate Probit - Sub Sample of foreign groups
Dependent variable: Dummy variable for firms perceiving obstacles as important or very important

Excessive  Innov. costs  Lack of financial Lack of Ol‘g.al Lack of skilled Lack of info Lack of info Regulat. Lack of clients'

financial risk  too high sources flexibility personnel Tech. markets  rigidities  responsiv
Independent variables: location of firm
North-West -0.061 012 0.086 0.078 017 0131 0.027 0219 0171
[0.224] [0.214] [0.237] [0.226] [0.230] [0.243] [0.243] [0.233] [0.246]
North-East 0175 0.001 0.248 0.082 0272 0153 0123 <0131 011
[0.240] [0.226] [0.251] [0.241] [0.242] [0.258] [0.257] [0.249] [0.263]
Centre 0.024 -0.048 0.011 015 0.081 0.378 022 -0.095 0254
[0.246] [0.233] [0.263] [0.247] [0.256] [0.265] [0.267] [0.258] [0.268]
South ref ref ref ref ref ref ref ref ref
Independent variables: firm specific
Innovative 0.441 0414 0.346 0.276 0.64 0493 0.609 0.571 -0.039
[0a11]=*  [0.099]** [0.119]* [0.109]** [0.117]* [0120P*  [0.127]** [0.125]"** [0.114]
Size 0.016 0.015 -0.046 -0.013 -0.048 -0.021 -0.006 0.033 0.049
[0.039] [0.036] [0.042] [0.038] [0.038] [0.040] [0.041] [0.041] [0.041]
Independent variables: sectoral affiliation (coefficients not reported)
Constant -0.328 027 -5.078 -1.106 -1.552 -1.643 -1.589 -1.508 -151
[0.622] [0.676] [81.297] [0.819] [0.956] [1.139] [0.810]*  [0.966] [0.839]*
Observations 905
Log Likelihood -2659.3083

Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 6
Multivariate Probit - Sub Sample of Italian groups
Dependent variable: Dummy variable for firms perceiving obstacles as important or very important
Excessive  Innov. costs Lack of financial Lack of Ol‘g.al Lack of skilled Lack of info Lack of info Regulat. Lack of clients'

financial risk  too high sources flexibility personnel Tech. markets  rigidities  responsiv
Independent variables: location of firm
North-West 0.028 -0.034 -0.182 0.004 -0.046 -0.059 -0.046 -0.046 -0.061
[0.089] [0.080] [0.087]* [0.097] [0.088] [0.092] [0.097] [0.090] [0.091]
North-East 0184 0134 -0.072 0138 0115 0.09%5 0105 0.054 0.047
[0.090]* [0.081]* [0.088] [0.097] [0.089] [0.092] [0.097] [0.092] [0.092]
Centre 0.039 0.01 -0.002 0.045 0119 0131 0.086 0.026 0.145
[0.099] [0.090] [0.095] [0.108] [0.100] [0.105] [0.107] [0.100] [0.104]
South ref ref ref ref ref ref ref ref ref
Independent variables: firm specific
Innovative 0.383 037 0.326 0.283 042 0.361 0.337 0.205 -0.013
[0.0621**  [0.057]** [0.063]** [0.067]* [0.063]** [0.066]**  [0.069"**  [0.064]** [0.065]
Size 0.013 -0.005 -0.044 0.004 -0.036 0.041 -0.042 0.004 0.015
[0.021] [0.019] [0.021]* [0.022] [0.021]* [0.022]* [0.023]*  [0.021] [0.022]
Independent variables: sectoral affiliation (coefficients not reported)
Constant -1.013 -09 -0.812 -1.447 -1.002 -1.315 -1.259 -0.825 -0.99
[0.372]* [0.377]* [0.382]** [0.433]*** [0.403]** [0433]**  [0432]** [0.369]*  [0.392]**
Observations 259
Log Likelihood -7819.6703

Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 7
Multivariate Probit - Sub Sample of single Italian firms
Dependent variable: Dummy variable for firms perceiving obstacles as important or very important

Excessive  Innov. costs Lack of financial Lack of org.a1 TLackof skilled Lackof info Lack of info Regulat. Lack of clients'
financial risk  too high sources flexibility ~ personnel Tech. markets  rigidities  responsiv

Independent variables: location of firm
North-West -0.083 001 0164 -0.036 -0.0001 0131 0132 -0.091 -0.029
[0.036] [0.034] [0.085]** [0.040] [0.037] [0.039**  [0.039]**  [0.088]** [0.037]
North-East -0.002 0.042 0145 0.052 0126 -0.034 -0.027 -0.05 0.033
[0.036] [0.083] [0.085]** [0.039] [0.086]** [0.087] [0.038]  [0.037] [0.036]
Centre -0.091 002 012 0018 0.054 -0.08 -0116 -0.049 0.014
[0.040]* [0.087] [0.038]* [0.043] [0.040] [0.042]  [0.043]* [0.041] [0.040]
South ref ref ref ref ref ref ref ref ref
Independent variables: firm specific
Innovative 0.346 0.338 0.358 0176 0.306 0327 0.286 0.254 0121
[0.028]**  [0.026]** [0.027]** [0.081]* [0.027%*  [0.029]**  [0.080]** [0.0209]**  [0.080]"**
Size -0.033 -0.029 0.047 01 0.037 0.037 0.011 0.029 0.024

[0.014]* [0.013]** [0.014]** [0.015]* [0.014]* [0.015]** [0.015]  [0.014]*  [0.014]*
Independent variables: sectoral affiliation (coefficients not reported)
Constant -0.933 -0.723 0.601 -1.487 -1.34 -1.512 -1.373 -1.143 -1.049
[0.130**  [0.114]** [0.118]** [0.136]*** [0131]*  [0.145]**  [0.142]** [0.130[**  [0.129]**
Observations 12012
Log Likelihood -36786.899
Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 8
Multivariate Probit - Sub Sample of innovative firms

Dependent variable: Dummy variable for firms perceiving obstacles as important or very important

Excessive  Innov. costs Lack of financial Lack of ol‘gal Lack of skilled Lack of info Lack of info Regulat. Lack of clients'
financial risk  too high sources flexibility personnel Tech. markets  rigidities  responsiv
Independent variables: location of firm
North-West -0.027 -0.039 0122 0.059 0.09% -0.005 -0.013 -0.087 0.003
[0.058] [0.055] [0.057]** [0.065] [0.059] [0.061] [0.062] [0.060] [0.064]
North-East 0.01 0.002 -0.156 0.077 0.169 -0.023 -0.015 -0.088 0.009
[0.057] [0.055] [0.057]*** [0.065] [0.058]*** [0.061] [0.062] [0.060] [0.064]
Centre -0.065 -0.033 -0.114 0.089 0.065 -0.071 -0.047 -0.054 -0.008
[0.064] [0.061] [0.064]* [0.072] [0.066] [0.069] [0.070] [0.067] [0.072]
South ref ref ref ref ref ref ref ref ref
Independent variables: firm specific
Total R&D expenditure per employee 0.08 0.042 0.071 -0.007 -0.066 -0.061 -0.009 -0.007 -0.025
[0.082]** [0.031] [0.032]** [0.035] [0.032]** [0.034]* [0.033] [0.034] [0.036]
Innovative firms with no R&D exp. 0.014 -01 -0.044 -0.105 -0.266 -0.277 -0.263 -0.165 -0.085
[0.054] [0.051]* [0.054] [0.059]* [0.054]* [0.056]*  [0.057]** [0.056]** [0.060]
Size 0.022 0.008 -0.029 0.063 0.007 0.001 0.003 0.038 0.038
[0.016] [0.015] [0.016]* [0.017]* [0.016] [0.017] [0.017]  [0.017]* [0.018]**
Ttalian group -0.134 -0.142 -0.154 -0.086 -0.147 -0.084 -0.092 -0.12 -0.086
[0.049]*  [0.046]"** [0.049]*** [0.053] [0.048]*** [0.051]* [0.052]*  [0.051]** [0.054]
Foreign group 0.2 -0.192 -0.391 0.027 -0.144 -0.153 -0.09 -0.193 -0.132
[0.070]*  [0.065]"** [0.073]*** [0.073] [0.069]** [0.073]** [0.074]  [0.073]*** [0.078]*
Single Italian firms ref ref ref ref ref ref ref ref ref
Independent variables: sectoral affiliation (coefficients not reported)
Constant -0.183 -0.08 -0.356 -1.124 -0.814 -1.128 -0.701 -0473 -0.926
[0.248] [0.246] [0.253] [0.276]** [0.269]* [0.3001*  [0.260]***  [0.258]* [0.271]*
Observations 5504
Log Likelihood -20124.87

Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
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