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Abstract

Over the past ten years fundamental changes sugiblzaization and technological upheaval took elaoth
inside Europe and outside Europe in countries asdndia and China. In most countries manufactuiiings
have responded to such challenges by engaging in &&DOnnovation. This paper aims at gaining an
understanding of the innovative experience ofdtalinanufacturing firms, by exploring the relatiopsbetween
their R&D, physical capital investment and innovathefore and after euro. Evidence shows that ptoduc
innovation is seen as a means for Italian manufegdirms to face tougher competition. In partaylwhile
high-tech firms relied more on product innovatifirms in traditional sectors started to use prodacbvation to
face global competition. On process innovation siddle high-tech firms keep on adopting new teabgies,
low-tech firms reduced drastically their innovatiarproduction processes. When exploring the liatnkeen
firm characteristics and firm value added for tample of product-innovating firms (those managed th
increased competition by engaging in product intiond, we find that, compared to non product-inrtog
firms, those firms achieve higher value added wihgasting more on human capital resources andaandyf-
controlled.
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1. Introduction

The euro has caused a big break with the past fmst mnanufacturing firms in
Europe. Small firms as well as large firms havengeal their way of working and
organising themselves to benefit from the singlekeia How did euro affect the
Italian manufacturing firms’ decision of doing inrasion? And how did the four
attributes of Italian manufacturing firms, namelpesialisation, size, family
management, and localization, impact on their imtion decision? This paper seeks
to respond to such research questions.

Italy is a country of a great number of labour msige firms, and highly specialised
in consumer industries such as fashion, food amkslrRecent studies such as Dosi
et al. (2011) and Bugamelli et al. (2010) havenctd that, in response to the euro
and the new requirements of the global marketpldakan firms have been more
‘actively’ and ‘positively’ engaged with their infa1 After euro some Italian firms
seemed to have created new products, incorporaedechnologies and upgraded
their product lines to accommodate the new consiompatterns and preferences of
people.

In this paper | hope to explore whether the eur® leen a great shock for Italian
manufacturing firms, whether the euro has challdriipe sectors competing mostly
in prices than those competing in products, andthdrethe impact of exporting
firms on innovation has been higher after euro thefiore euro. Thus, | will consider
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the role of sectors, exporting status in innovafedivities of manufacturing firms
before, and after the adoption of euro.

The data set used in this paper is from WmeCredit Surveys containing data for a
sample of manufacturing firms over the period 12986.However, as some firm

information in the questionnaire survey such am fgector, firm engagement in

R&D, firm innovation were identified and exploreardugh questions referred to a
three-year interval, the empirical model used is ffaper -consisting of two main

equation, i.e.innovation and value added equat®mestimated using the data on a
three year period with gaps, that is 1997-2000-22035.

In what follows, | summarise the theoretical undlempigs of my empirical analysis.
In section 3 | present the econometric model usedsection 4 | discuss my
empirical results and then | make some conclusions.

2. Theoretical background

In Italy innovation is mostly incremental, markeg bontinuous but small scale
improvements to existing product lines and produrciprocesses. More precisely,
most innovation occurring in Italian manufacturfimns creates new or significantly
improved products, which may entail significant ggss innovations as well.
Moreover, as most Italian scholars such as Antoragldl Amidei (2011) have
argued, innovation in Italy does not originate frésrmal R&D, but from learning
by doing, by using, and by interacting with supjecompetitors, customers, and
universities.

Before discussing my empirical model, | will exgathe fundamental factors such
as investments on R&D, education, and physicaltabfhat influence lItalian firms
probability of innovating in product or in processid firm valued added.

The most important kind of investment behind inrtrais R&D expenditure. Most

studies have argued that R&D investment is paditylimportant for innovation

and firm performance as it helps firms to build aindrease their absorptive
capacity, and develop more efficient productivecpsses. Geroski et al. (1993),
among others, have argued that the R&D is importantfirm’s performance,

highlighting the need to make a distinction betwédse process of innovating” -

term used for describing firm’s ability and compete to allocate, and use its
resources efficiently, and “the product of the maton process” -term used for
describing a new product or a new process. Inqadaii, they say that:

“This distinction is important because it corresgrio two quite different views about why
innovation may be associated with superior perfoigeathat it is the product of the innovative
process which matters because new innovations fabuaffect a firm's market position, or
that it is the process of innovation which mattbecause it transforms a firm's internal
capabilities” (Geroski et al., 1993: 199)

Another important factor that produces innovatisnnvestment in machinery, and
equipments. Several studies such as Archibugi (188d Vivarelli (2004) highlight
the importance of capital investments for Italiaanufacturing firms. Archibugi
(1991), for example, has argued that, because af #mall size, Italian firms’



innovative activities do not rely upon formal R&DBtities but on design activity in
the capital goods sector, that is engineering d@hdrdlower’ forms of knowledge.
Indeed, the great majority of ltalian firms are svhall size and work in labour
intensive activities where entrepreneurs, techng@nd foremen play a crucial role.
The study of Vivarelli (2004) has pointed to theywan which formal R&D
activities and investments in physical capital goatfect innovation in products and
processes among ltalian manufacturing firms. Heftiasd that product innovation
relies more on formal R&D than on investment in nexachinery and equipment,
whereas process innovation is much more relatadvestment in new machinery
and equipment. A more recent study of the impodaot capital investment for
process innovators (Huang et al. 2010) has sughésé firms that find clients and
universities as an important source for innovatame more likely to be R&D
performers, while firms that source informationnfrguppliers and competitors have
a higher probability of innovating through non-R&4dgtivities. Furthermore, they
have found that firms with weak innovative abiktieend to rely disproportionately
on non-R&D activities and are evident by their drsede, lack of exports, as well as
employees with limited higher education.

A third important factor is the qualified labourdée in manufacturing firms. Indeed,
one thing that is very clear from ‘innovation sesliis that efficient use of R&D
investment and technology requires qualified hurcapital. Cohen and Levinthal
(1986), for example, have argued that firms musehdeir own laboratories and
staffs of scientists and engineers in order to wat® and/or to absorb R&D
investments made by othef@ther empirical studies, such as Cohen and Klepper
(1992) and Klepper (1997) have observed that eiggetbgether with the size of the
firm, determines the composition of R&D and direntiof innovative activities.
Indeed, firms that initially possess a well-develdgknowledge system” are able to
perceive further investment more productive, andckemake possible virtuous
cycles. More recent studies have found that muckhefproductivity differences
among firms is due to the poor management skits.example, Van Reenen (2011)
have found that the UK manufacturing firms perfoess well overall that other
countries because of the lack of skills.

There is a large number of studies assessing hevstttus of exporter affects the
likelihood of firm innovating, and its performancé&his is so because being
exporters provide new opportunities for innovatian:helps firms to acquire
knowledge and learning, and encourages firms tonabrthemselves in R&D, and
innovation. Under this view, some studies such asrisl and Moffat (2011) and
Carboni (2010) have found how the acquisition ofemal knowledge, through
collaboration with foreign firms for example, inases firm likelihood of innovating
as it complements with internal R&D. According tiher studies such as Bratti and
Felice (2011), exporting firms are more likely tmovate, because they are more
likely to have some degree of technological andketatompetencies.

There is a huge amount of evidence (Castellacd;/20alerba and Montobbio,
2003; Nelson and Winter, 1982; Winter, 1984 and6}08uggesting that firm
innovation, and productivity is related to firm udry structure’s characteristics,
that is those features known in innovation-relattddies under the term of
‘cumulativeness conditions’, ‘technological oppmities’, and ‘appropriability



conditions®.

The idea of this study is to determine how the ehas changed the Italian
manufacturing firms’ innovation strategies, prodat process innovation, and then
to assess how the introduction of euro, and innonagxplain firm value added. In
other words, this paper seeks to investigate whetleemarket openness consequent
to the adoption of euro might have induced manufaog firms to change their
innovative strategies.

2. The modée

As most empirical studies (Hall et al., 2008; Hagtsal., 2006; Hall and Mairesse,
2006) within innovation literature have suggestezkploit the relationship between
R&D, innovation and firm performance estimating thkkowing two equations:

Y=01INN+ooX+Uuy (1)
|NN:B1R&D+B2X+U2 (2)

where Y is firm value added, INN is firm productdaprocess innovation, R&D is
firm expenditure on research and developmentamsl a vector of firm specific
characteristics .

Equation (2) is estimated using bivariate probitdelp where the dependent
variables are firm’s propensity to report produgtavation, and process innovation
(product innovation is defined as taking value L tfoose firms reporting product
innovation and O for those who did not, while psx@novation is defined as taking
value 1 for those reporting process innovation @rfar those who did not) The
variables capturing firm specific characteristiae: &irm’s size, proxied by firm
employment; sector of activity defined as a dummyiable - based on the Pavitt
taxonomy, taking value 1 if the firm operates igtitech and specialised sectors,
and 0 if the firm operates in traditional and scaetors; and firm exporting capacity
defined as a dummy variable that is equal to Jekgorting firms and 0 otherwise. |
start with a baseline specification, and then amghlization, family management,
and firm R&D employment measures. | did so becaasee Italian scholars such as
Bugamelli et al. (2011) have argued that speciiina size, family management,
localization, and R&D employees matter for innowatand economic performance.
In this study, family management variable is dedimes the number of firm family

Z The term of ‘cumulativeness conditions’ refer foe textent to which innovation activities
accumulate over time and are path dependent. Téehriblogical opportunities’ refer to the
probability that firm’s innovative efforts —and tivestments made in different types of knowledge
assets- eventually lead to significant technoldgamivancements. The ‘appropriability conditions’
refer to the way in which the economic benefitinobvation can be appropriated by the innovator.

® Within innovation literature it is well-known thathen using the categorical innovation data the
responding firms might have answered the questhith sort of innovation have you done in the
last two years?” subjectively in the way in whittey felt innovation positively affected their wafy o
working, and organising themselves, and thus hay perceived innovation. So as these responding
firms might have said to innovate in product vithei a new product or new brand or a new design.
The UniCredit Survey defines R&D as those actisit@riented toward the development of new
knowledge and of ways to apply such knowledge to peoducts. The Survey gives the example of
those R&D activities that lead to the developmentechnologically new or improved products and
process.



managers. Localization variable is defined as ardymariable taking value 1 for

firms based in the South of Italy, and O otherwmsech variable accounts for the
dualistic nature of Italian economy. The variab8ptaring R&D employment is

defined as the number of R&D employees. The innomatquation (2) is estimated
for the whole sample, for pre-euro period (1995@0@&nd after the euro (2001-
2006), while the value added function (3) is esteddor post-euro period only.

3. Reaults

In what follows, | examine the contribution of R&Bapital investment and labor to
firm probability of reporting product and processnovation. | estimate the
relationship before and after euro, then | exartiieesame relationship for the whole
period using the dummy variable approach. When gughe dummy variable
approach, | let the euro dummy interact with higbkt sectors because | expect to
find for high-tech sectors, the creation of newdut, particularly through R&D, is
the main route to competitive advantage, wherea¥o-tech sectors, maintaining a
role in production is the main route. | then adchl@ation, family management, and
R&D employment measures and re-estimate my regme$si post-euro period.

Using theUniCredit Survey relating to a three-year time period, | estimate th
bivariate probit model. The results (the margirfidcts of §j, and theirp-values) are
shown in table 1. | start with a baseline spediftca(equation 2) estimated for pre-
euro period (column 1), for post-euro period (catu®), and then estimating for the
full period adding export dummy (column 3) and ratgion variable HT*Euro
dummy (column 4).

Before euro, the bivariate probit regression shthas the marginal coefficient of the
logarithm of R&D expenditure is not statisticaligsificant for both firm propensity
of doing product and process innovation. The mailgeffect of physical capital
investment on firm propensity of doing product imaton is positive and
significant, suggesting that one unit increasehi lbgarithm of capital investments
leads to an increase of firm probability of repagtiproduct innovation by about 2
percent. It can be seen that the probability obripg process innovation for one
unit increase in the physical capital investmenabsut 5 percent. Firm size has a
positive but not statistically significant effecih dirm probability of reporting
product innovation and process innovation. Lookitighe marginal coefficient on
high-tech dummy, we notice that firms with hightteology are by 5 percent more
likely to report product innovation than firms oaeng in low-tech sectors, while it
Is not statistically significant for process inntea. The marginal effect of firm
exporting status suggests that exporting firmsbgr® percent more likely to report
product innovation than non-exporting firms. Itnst statistically significant for
process innovation.

After euro, the probit estimates of the logarithhiR&D expenditure indicates that
the probability of reporting product innovationassby 1.4 percent for one percent
point increase of R&D investments. For process vation, this is not statistically
significant. The marginal effect of physical capitavestment on firm propensity of
doing product innovation is not statistically siggant, while it is positive and
significant for process innovation: one unit in@ean the logarithm of capital
investment leads to an increase of firm probabiityeporting process innovation



by about 3 percent. Firm size has a very signifieard positive effect: for one unit
increase of employment the probability of reportprgduct innovation increases by
5.8 percent. For process innovation, this is 6 gércLooking at the marginal
coefficient on export dummy, while it is not stétially significant for product
innovation, it is positive and significant for pess innovation: exporting firms are
by 5 percent more likely to report process innarathan non exporting firms.

Thus, these findings suggest that the industrietioseand firm size influence firm’s
propensity to develop new products, while beingogtgrs and large are the main
factors influencing firm propensity to develop newocesses In other words, the
globalization and the technological upheaval indbggh-tech and large firms to
create new products. On the other hand, they eagedarge exporters to do process
innovation. A possible explanation for this ressithat high-tech firms responded to
the increased competition leveraging on their saakktheir intrinsic dependence on
skills and knowledge (moreover, they are used @ déth technological changes
and market uncertainty), while exporting firms m@sged to the increased
competition following a cost reduction strategy.

In column (3), | run the bivariate probit regressior the full period including the
euro dummy variable, which takes value 1 for presgeriod and O otherwise.
Compared to those reported in columns (1) andn(@jt coefficients do not change
much. Large and high-tech firms show greater prspgrto embracing product
innovation than small and low tech firms, whilegarand exporter firms are more
likely to do process innovation. However, this bigge probit regression estimated
for the whole sample gives us an additional infdrama that is that the euro scenario
increased firm propensity of innovating in produbtisaround 12 percent, while it
decreased the propensity of innovating in procegsatound 17 percent. This
suggests that most firms in Italy responded tartheeased competition by engaging
in product innovation. This results is in line wihveral studies such as Christensen
and Raynor (2003) suggesting that product innomasaessential for firms to thrive
in globalised and increasingly aggressive markets.

Looking at the marginal coefficients in column (#)cluding the interactive term
between high-tech sectors and the euro dummy, \ieenthat the investments in
R&D activities have a small and positive effectfom propensity of innovating in
products, while investment in physical capital lmasmall but significant effect on
firm propensity of innovating in process. For eaxtit increase in the logarithm of
R&D expenditure, the propensity of innovating imgucts increases by 1.1 percent,
while one percent increase in investment in physozgpital increases the firm
propensity of innovating in production process bypuad 4 percent. The euro
dummy coefficient now decreases from 12 to 10 pdrceut now estimates the
marginal effect of innovating in products after @dior firms operating in low-tech
sectors. Thus, after euro, firms in low-tech sectare more likely to innovate in
products by around 10 percent than they were before. The slope coefficient of
high-tech sectors indicates that high-tech firm$oilge euro are more likely to
innovate in products by more than 4 percent thantéch firms, i.e. traditional and
scale intensive sectors. The interactive effecttadistically significant, suggesting

*Wald test confirms that there are statisticalgngficant differences in these factors.



that during the euro phase firms with high-techggl@re about 6 percent more
likely to create new products. This suggest thatentigh tech firms relied more on
product innovation to face global competition, farnm traditional sector started to
use product innovation to face global competitibhus, the overall suggestion is
that product innovation is essential for low-teriné to be globally competitive.

The process innovation regression shows that tkeliHbod of innovating in
production process is around minus 18 percent ifonsf operating in low-tech
sectors. The interactive effect suggests thatikiedifood of innovating in processes
for firms operating in high-tech sectors is aroingercent. These results implies
that, while low-tech firms reduced drastically th@novation process, high-tech
firms keep on adopting new technologies.

3.1 Further results[table 2]

The arguments that have been made recently by ited&in scholars such as
Bugamelli et al. (2012), Pagano e Schivardi (2093hat specialization, size, family
management, localization, and R&D employment remairconcern for Italian
manufacturing firms’ innovative performance. Bugdiret al., among others, have
found in these attributes the main culprit for maeturing firms’ low productivity
growth in Italy.

Thus, in what follows, | run the bivariate prob#gression (1) for post-euro period,
adding these variables among explanatory variables.

In relation to product innovation, R&D investmest important for creating new
products. As shown in table 2, if Italian manufaictg firm invest one percent more
on R&D, they are more likely to develop new produay 3 percentage points. Firms
with high technology are about 8 percentage pomtse likely to create new
products than firms with low technology. This is because firms with high
technology are more likely to appropriate the beseff their R&D activities than
firms in low-tech sectors. From our analysis, goaémerges that firms with family
managements are more likely by 4 percent to rgpaduct innovation than firms
that do not have family management. A possible angtion for this result is that
firms with family management might know how to emphighly skilled workers as
they may have a connection with labor markets. Heurhore, firms with family
management might be able to delegate well and tinest workers. Firms that hire
high-qualified people for their R&D activities ammore likely to report new
products. A one percent increase in R&D employntesds to 7 percentage increase
in firm likelihood of developing new products. Fisnopen to global markets are
more likely to innovate in product by 6 percentagets than firms closed to global
markets.

In relation to process innovation, we see that ditimat spend one percent more on
equipments and machinery are more likely to makanghs in their production
process. So as employment is an important drivefirm success of reporting
process innovation. Finally, as in product innomatiequation, firms with R&D
workers are more likely to report process innovat one percent increase in R&D
employment increases firm likelihood of reportirttanges in production by around
7 percentage points, ceteris paribus.



These results suggest how family management ismatbstacle for doing product
innovation, while their R&D capabilities, the loizadtion (expected negative sign
but highly insignificant), and the industry wherg@eoate matters for product
innovation. In contrast, family management influemegatively firm likelihood of
doing process innovation (highly insignificant tigh), while specialization in
traditional sectors and localization does not nndtie process innovation (expected
signs but highly insignificant).

4. Estimation resultson firm value added

As discussed in section 3, the growing competifimm the adoption of euro has
increased lItalian firms’ likelihood of doing produanovation. Hypothesizing that
the impact of firm characteristics (firm size, owstap structure, sector, location and
exporting status) on firm value added is differantoss product-innovating firms
and non-product innovating firms, in this sectiorpérform regressions of the
logarithm of value added on the logarithm of cdpitabor, including dummy
variables for sector, location, exporting statud &mily managers for these two
sample of firms. The results for these two regessare reported in column (1) and
(2) of table 3, respectively.

Interpreting the regression results jointly, we maye that value added increases by
0.14 percent for one percent increase in physiegital investment for firms
engaged in product innovation, whereas it incredgef.23 percent for firms not
engaged in such activities. The Wald test confithese is difference in the size of
these elasticities. A possible interpretation fais tresult is that firms engaged in
product innovation may invest less in machinery agdipment and thus reporting
lower value added than firms non product-innovatingpking at labor input, value
added increases by 0.862 for one percent increasmployment if firms engage in
product innovation, whereas it increases by 0.G4firms not engaged in such
activity. This may indicate that firms engaged noquct innovation invest more in
human capital resources and thus report higherevaldded than non-product
innovating firms. Thus, product innovating firmshaave higher value added if they
are larger and invest in those skills and compétsrfcom which product innovation
can develop, while non product innovating firmsiagh higher value added if they
acquire new equipments and machinery to keep abredl the frontiers of
technology. The ‘export propensity’ enter positiwah both samples but is highly
statistically insignificant. This means that expaytdoes not affect firm value added
among these sample of firms. The sector dummy agtinmdicates that high-tech
firms developing new products have 11 percent ligladue added than firms in
‘low-tech’ sectors (i.e. my reference category),evdas those that do not develop
new products have 18 percent higher value added ltha-tech firms. Thus, one
may conclude that high-tech and non product-innogatirms have higher value
added than high-tech firms product-innovating. Big Wald test does not confirm
that suggesting that there is no difference ambegé two categories of firms. The
coefficient of ‘south’ dummy is negative but highlgsignificant for product-
innovating, and highly statistically significantrfmon product-innovating firms.
More precisely, value added decreases by 23 pefoerton-product innovating
firms located in the South, whereas it decrease8 pgrcent for product innovating
firms based in the South of Italy (although insiguaint). This finding is rather
interesting as it suggests that being locatedenSibuth affects negatively firm value
added unless the firm is product innovating. Thaldjough being located in the



South affect negatively firm propensity of repogtiproduct innovation, it is not a
disadvantage for performing well. The coefficierdr f'family managers’ is
significant for product-innovating firms, while sghly statistically insignificant for
non product-innovating firms. That is family-mandgirms engaged in product
innovation are by 11 percent more likely to inceettgeir value added than those not
family-controlled firms, whereas for family-managdaims not innovating in
products, value added decreases by 8 percent imanethose not family-controlled
and non product-innovating firms (insignificant tiyh). This result is quite
surprising as it is not in line with a consistatdrature (see, among others, Amatori
et al.,, 2011; Bugamelli, Cannari, Lotti and MagQ11; Bloom and Van Reenen,
2007) suggesting that family firms are a problemr fom innovation and
performance, because they tend to be a higheavisksion, as a consequence of the
stronger correlation between business and familyltive and to adopt worse
managerial practices which are associated with igweductivity and innovation.
However, our result is economically plausible if wensider the undeniable
economic transformations since euro was introducéd. light of these
transformation, this result may suggest that famipnaged firms that were able to
embrace technological changes achieved higher aalded.

Overall these results suggest that product-innogafirms achieve higher value
added when invest more on human capital resousras,are family-controlled.
Another interesting result is that while the pemi@ance of product innovating firms
is not dependent on the location, being locatethenSouth of Italy has a negative
effect upon firm value added for non-product inrtovgfirms.

5. Conclusions

This study has sought to give an insight into iratmn and performance by
manufacturing firms in Italy. It has investigateavwhfirms have managed the new
‘euro’ scenario by redefining their innovation $é@y, and it has explored the
performance of product-innovating firms compareado product-innovating firms.
Two main results arise from this empirical studyod®ict innovation has been
regarded as essential for both low-tech and high-fems to thrive in globalised
market, while process innovation is seen as a waydrd for high-tech firms only.
Secondly, there are some differences in performameng product-innovating
firms and non-product innovating firms attributalbdefamily management and size
factor. The general picture arising from this stiglyhat Italian firms in both high-
tech and low-tech sectors understand the importahd@enovation, and shift their
investment accordingly; finally, it seems that frexformance of product-innovating
firms is not hamstring by their family management.
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Table 1. Bivariate probit estimates of firm probability of doing product and process
innovation

Dep. Var.: Product innovation (1/0) Before euro (1) After euro (2) Full sample (3) = Full sample (4)

Explanatory variables

R&D investmer 0.007 (0.251) 0.014 (0.003) 0.011 (0.002) 0.011 (0.003
Physical capital investme 0.023 (0.021) 0.001 (0.852) 0.007 (0.215) 0.007 (0.196
Employmen 0.002 (0.894) 0.058 (0.000) 0.040 (0.000) 0.040 (0.000
Control variables

Specialised and science-based firms (  0.052 (0.018) 0.102 (0.000) 0.082 (0.001) 0.045 (0.034
Export propensil 0.092 (0.001) 0.091 (0.000) 0.093 (0.000) 0.093 (0.000
Euro dumm 0.123 (0.000) 0.099 (0.000)
Euro dummy * HT 0.062 (0.025)

Dep. Var.: Process innovation (1
Explanatory variables

R&D investmer 0.007 (0.227) 0.003 (0.553) 0.004 (0.229) 0.004 (0.487
Physical capital investme 0.048 (0.000) 0.029 (0.000) 0.035 (0.000) 0.036 (0.000
Employmen 0.011 (0.492) 0.061 (0.000) 0.046 (0.000) 0.046 (0.000
Control variables
Specialised and science-based firms (  -0.005 (0.804) 0.028 (0.136) 0.013 (0.347) -0.01508).5
Export propensit -0.016 (0.558) 0.051 (0.010) 0.030 (0.074) 0.029 @.07
Euro dumm -0.168 (0.001) -0.185 (0.000)
Euro dummy * HT 0.047 (0.095)

N. obs 2219 3489 5708 5708
Wald test on R&D in 0.74 (0.389¢
Wald test on phy. Ca 3.30 (0.069:
Wald test on em 7.08 (0.007¢
Wald test on expc 0.01 (0.940¢
Wald test on H 3.19 (0.074:
Wald test on R&D iny 0.38 (0.536:
Wald test on phy. Ca 3.40 (0.0651
Wald test on em 4.77 (0.029C
Wald test on expc 3.46 (0.063(

Wald test on H 1.28 (0.2581




Table 2. Bivariate probit estimates of firm probability of doing product and process

innovation, sample period 2001-2006.

Dep. var.: Product innovation (1/0) Coeff. P>|t|
Explanatory variables

R&D investment 0.031 0.001
Physical capital investment 0.004 0.540
Employment (size) 0.013 0.327
Control variables

High tech firms (specialization) 0.079 0.000
Southern firms (localization) -0.021 0.473
Family managers (family management; 0.044 0.067
R&D employment 0.073 0.000
Export propensity 0.061 0.004
Dep. var.: Process innovation (1/0)

Explanatory variables

R&D investment 0.008 0.197
Physical capital investment 0.031 0.0CO
Employment (size) 0.029 0.02&
Control variables

High tech firms (specialization) 0.002 0.923
Southern firms (localization) 0.032 0.268
Family managers (family management] -0.012 0.603
R&D employment 0.068 0.000
Export propensity 0.026 0.22E
N. obs. 3262

Wald test 349.75 0.000




Table 3. Tobit estimates of firm value added for product innovating firms and non product
innovating firms, sample period 2001-2006

Dep. Var.: Firm value added in logs

(1) 2
Product strategy No product strategy

Coef. P>t Coef. P>t
Physical Capital investments in logs 0.141 0.000 0.2290.000
Employment in logs 0.862 0.000 0.649 0.000
Specialised and science-based firms 0.113 0.006 0.184.0000
South -0.066 0.391 -0.231. 0.000
Export propensity 0.038 0.54€ 0.031 0.280
Famiy managers 0.109 0.020 -0.079 0.138
Constant 3.703 0.000 3.593 0.000
N. obs. 504 2143
Pseudo R"2 0.847 0.661
Wald test on phy. Cap. 5.87 0.015
Wald test on emp. 12.67 0.000
Wald test on HT 1.72 0.189
Wald test on South 3.22 0.073
Wald test on Expor: 0.01 0.913
Wald test on family 3.98 0.046
Wald test 217.5 0.000




