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Abstract.  

Despite the increasing number of studies examining the effect of universities on 

innovation, the impact on firm productivity is rarely investigated and there is no 

evidence for Italy. The aim of this paper is to assess the effect on firm total factor 

productivity of the different activities carried out by Italian universities, such as 

basic and applied research, creation of human capital through teaching and  

technology transfer. For this reason, we have considered the following indicators: 

university research and development expenditure, researchers and graduates in the 

Science and Technology fields and the participation in the Italian Network for the 

Valorisation of University Research. Overall, results show that the presence of 

universities does not seem to affect Italian firm productivity. If, instead, we focus 

only on the most developed area of the country, the North of Italy, the results 

change: we find that university activities significantly improve firm performance. 

Several robustness checks are performed, confirming the significant role played by 

universities in the North of Italy only. 
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1. Introduction 
In recent years industrially developed nations have identified cooperation between firms and 

public research institutions as a policy priority (OECD, 2007a). As regards Italy, the 

collaboration between firms and universities is an imperative, given that public research plays a 

fundamental role in the R&D system. In 2008 R&D expenditure in Italy amounted to 1.2 per 

cent of GDP, below the EU average (1.8%) and very far from Sweden (3.8%), Germany (2.6%) 

and France (2%). The gap is almost entirely due to the R&D expenditure by firms. Indeed, R&D 

spending in the public sector is only slightly below the value of the main European countries, 

while R&D spending in the private sector is significantly lower (0.5% of GDP compared to 1,5% 

in France and 2% in Germany) (OECD, 2010). Data on patents and innovations consistently 

confirm that Italy lags behind other OECD countries. 

The literature has proposed several explanatory factors for the poor performance of 

Italian firms: high incidence of small and micro enterprises, preponderance of family-owned 

firms, orientation toward traditional sectors and concentration of private research spending in the 

North of Italy (Bugamelli et al, 2012). Furthermore, in the past 40 years, the progressive demise 

of the Italian high-tech industry (Gallino, 2003) has contributed to an increase of the innovation 

deficit. Not enough attention has been paid to the specific role that universities could play in this 

context. Indeed, universities embody a wider set of functions and organizational goals, ranging 

from traditional knowledge-based activities such as research and teaching, to the more recent 

area of technology transfer. These activities affect the economic system in different ways. For 

example, some analyses have examined the effect of universities on innovation (among others, 

see Acs et al 1992; Anselin et al, 1997 and 2000; Audretsch et al, 2011; Autant-Bernard, 2001; 

Blind and Grupp, 1999; Del Barrio-Castro and García-Quevedo, 2005; Leten et al, 2007; Jaffe, 

1989; Mansfield, 1991 and 1995; Piergiovanni et al, 1997) while others focus on regional 

economic growth (Carree et al, 2011; Duch et al 2011; Drucker and Goldstein, 2007; Goldstein 

and Ducker, 2006).   

Despite the growing literature on this topic, surprisingly few studies have investigated the 

impact of university knowledge on private firm productivity. Almost all these studies focus on 

the effect of R&D collaboration with universities on firm performance and the results are 

ambiguous: Belderbos et al (2004) for Dutch firms and Harris et al (2011) for Britain show a 

positive impact; on the contrary, Medda et al (2005) found that collaborative research undertaken 

between Italian manufacturing firms and universities had no significant effect on the growth of 

total factor productivity (TFP). The only study that considers a wide spectrum of knowledge and 

technology transfer (educational, research, activities related to technical infrastructure, 
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consulting) is Arvanitis et al (2008). They consider an aggregate index which takes into account 

several kinds of knowledge and technology transfer and  provide evidence that these have, on 

average,  a positive influence on the labor productivity of Swiss firms. However, they do not 

identify the effects of each single activity considered on firm performance. 

Our contribution to this empirical literature is to estimate the individual effects of 

different academic activities on firms’ TFP, namely basic and applied research, creation of 

human capital through teaching and technology transfer. In order to perform the analysis we 

need to estimate a proxy of university R&D and to build indicators for the different functions 

carried out by universities. These are used at a provincial level (NUTS 3 units in the Eurostat 

classification of administrative units in Europe). In fact, the use of territorially disaggregated 

data allows us to better capture the transmission of tacit knowledge which cannot be easily 

transferred over large distances (Anselin et al, 1997; Audretsch and Feldman, 1996; Jaffe 1989). 

The construction of these indicators is a further contribution of this paper, since the Italian 

National Institute of Statistics (ISTAT) provides data on university R&D and at the regional 

level only.  

Finally, this study contributes to the debate on the difficulties of the Italian economy by 

assessing  the relationship between firms and universities in explaining economic performance. 

The analysis focuses on TFP because many contributions have shown how the slowdown of 

Italy’s productivity observed over recent decades can be attributed to the decline in TFP 

(amongst others OECD, 2007b; Van Ark et al, 2007).  

TFP is estimated at firm level by employing the Levinshon and Petrin (2003) approach 

using the UniCredit-Capitalia database (2008), while to obtain university indicators we employ 

data by the National Agency for Evaluation of Universities and Research Institutes (ANVUR), 

the Ministry of Higher Education and Research (MIUR) and the Italian Network for the 

Valorization  of University Research (NETVAL).  

Results show that internal R&D has a positive and significant effect on TFP, while R&D 

with external institutions does not affect firms’ performance. University R&D and indicators 

which represent the other activities carried out by universities (graduates in S&T areas, S&T 

professor and assistant professor, Netval membership) do not seem to improve productivity 

either. However, if we consider the North of Italy, the most industrialized area of the country, we 

find that not only does internal R&D have a positive and significant effect on the productivity of 

firms, but also that university R&D and the other activities carried out by universities play a 

fundamental role. Several robustness checks are performed, confirming the significant role 

played by universities in the North of Italy only. 
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The paper is organized as follows. The following section describes data and indicators 

employed. We then illustrate methodology and results. The final section concludes.  

 

2. Data and descriptive statistics 
2.1 Firm data 

Our firm-level data come from the Xth UniCredit-Capitalia survey (2008), which covers the 

period 2004-2006 and is compiled on the basis of the information collected by means of a 

questionnaire sent to a sample of Italian manufacturing firms.
1
 The survey is complemented with 

balance sheet data for the period 1998-2006.  

Information about our sample is reported in Table 1. Firms in the sample are mainly 

small-medium firms, family-owned, belonging to supplier-dominated sectors or specialized 

suppliers and located predominantly in Northern Italy. Table 1 also reports TFP average for 2006 

estimated using the Levinsohn and Petrin (2003) approach (see Appendix A) and R&D intensity 

(R&D Expenditure/Value Added) in 2006. Marked differences emerge across different groups. 

Productivity appears to be higher for large enterprises, non-family firms, firms belonging to the 

science based sector and located in the North. As far as R&D is concerned, 45% of the sample 

reported positive R&D expenditure with an average intensity of 1.94%. Firms that spend 

relatively more on R&D are small, not family-owned and operate in a scale intensive sector. 

Instead, for R&D intensity there is no significant difference in our sample between the two areas 

of the country. 

  

<insert Table 1 about here> 

 

2.2 University indicators 

Past research points out that the spillover of human capital and research from universities to 

industry has mainly the nature of tacit knowledge (Acs et al, 1992; Jaffe, 1989). Tacit knowledge 

cannot be easily transferred over large distances or bought via the market. Jaffe (1989) and 

Audretsch and Feldman (1996) provided evidence that knowledge spillovers are geographically 

bound and located within spatial proximity to the knowledge source. Furthermore, Anselin et al 

(1997) prove that the geographical scope of knowledge spillovers is restricted to a limited 

number of neighbouring regions or to regions within a given maximum distance from the region 

of interest. 

                                                 
1
 The survey design includes all firms with a minimum of 500 employees. A sample of firms with between 11 to 500 

employees is selected according to three stratifications: geographical area, Pavitt sector and firm size. Although the 

survey covers the period 2004-2006, some parts of the questionnaire refer to 2006 only. 
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Considering the relevance of geographic proximity for tacit knowledge, we choose the 

province (NUTS 3 level)
2
 as the territorial unit for university variables. We use data collected 

from Italian universities, both public and private, to build university-related indicators. 

Universities contribute to the production of knowledge and knowledge inputs for the business 

sector in three major ways: i) basic and applied research, i.e. the creation of knowledge through 

research; ii) teaching, i.e. creation of human capital and iii) transfer of existing know-how to 

businesses and other organisations.  

For basic and applied research, we build two variables: university R&D  uRD  and the 

number of professors and assistant professors (from now on “researchers”) in science and 

technology fields (S&T).
3
  

Total research spending by the u-th university  uRD  is given by: 

uuuu RDDEPFRDPRD   [1] 

where uRDP  is the cost for researchers, uF  represents the expenditure for doctoral and post-

doctoral fellowships and uRDDEP  is R&D expenditure by departments. Specific university 

variables are provided by ANVUR.
4
 

Expenditure for academic research personnel  uRDP  is proxied by 
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with s= 1…..14 discipline groups
5
, p= position (1 for professors and 2 for assistant professors) 

and where: 

puS  is the average expenditure on personnel for position p and university u; 

psuN  is the number of research staff for position p, scientific area s and university u; 

st  is the percentage of time spent on research by academics for each scientific area s. 

                                                 
2
 Provinces are one of the three different levels of government (regions, provinces and municipalities) in Italy. 

According to the basic principles of the Nomenclature of Territorial Units for Statistics (NUTS) established by 

Eurostat and used by the European Commission, Italian provinces are NUTS 3 level. 
3
 MIUR aggregates disciplines in 14 groups (“settori scientifico-disciplinari”): Mathematics and Computer Sciences; 

Physics; Chemistry; Earth Sciences; Biology; Medicine; Agricultural and Veterinary Sciences; Civil Engineering 

and Architecture; Industrial and Computer Engineering; Ancient History, Philology, Literature and Art History; 

History, Philosophy, Pedagogy and Psychology; Law; Economics and Statistics; Political and Social Sciences. In the 

S&T fields we consider the first nine groups 
4
 The ANVUR Annual survey database relative to 2004 includes 79 universities. Removing from the population two 

telematic universities and one university with no data on expenditure on personnel brought down the count of 

research universities  to 76. Databases are available at: http://www.anvur.org/?q=content/rilevazioni-annuali. Data 

from  private universities have been collected  from https://nuclei.cineca.it/cgi-bin/2005/sommario.pl. 
5
 See footnote 3. 

http://www.anvur.org/?q=content/rilevazioni-annuali
https://nuclei.cineca.it/cgi-bin/2005/sommario.pl
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The percentage of the time spent on research by university professors and assistant professors for 

each scientific area (ts) is published by ISTAT (2007). These coefficients are the results of the 

survey on the distribution of working time of Italian academics, primarily the time devoted to 

teaching and research, for the academic year 2004-2005.
6
 The correlation between the ISTAT 

data on university R&D expenditure available at regional level and our estimates aggregated on a 

regional basis is very high (0.98). 

As regard uF , data on post-doctoral fellowships were available from ANVUR Annual Survey, 

while doctoral fellowships were calculated by considering the number of PhD students provided 

by ANVUR and the cost of a fellowship in 2004.
7
  

The last component of our proxy of university research expenditure is departmental expenses for 

research activity, that is  





un

d

duu PayRDDEP
1

 [3] 

with d=1……nu departments in university u and duPay  represents total expenditure for research 

activities by department d of university u.
8
 

As a second proxy of research we use the number of professors and assistant professors in 

S&T as a share of the total research staff of each university. Data comes from ANVUR and 

refers to the year 2004. 

As regards the creation of human capital, we consider the S&T graduates as a share of the 

graduates in all fields. We focus on S&T since this type of training is most directly relevant to 

industry. Information on the number of students is provided by the MIUR and refers to the year 

2004.
9
 

In order to separate the technology-development element from the more traditional 

functions of universities in creating knowledge through research and teaching, we consider the 

more recent activities by universities aimed at technology transfer and commercial exploitation 

of research results. For this purpose a growing number of universities has promoted specific 

                                                 
6
 The research activity includes the time spent on research, i.e. the creative work aimed at acquiring new knowledge, 

and the use of such knowledge in new applications. It also includes the time involved in the coordination of research 

projects carried out by researchers and PhD students and in conferences and seminars. For example, chemists spend, 

on average, 56% of their working time doing research, while academics in the field of medicine spend only 29%. 
7
 For the universities where information on postdoctoral fellowships were not available on the ANVUR Annual 

Survey database, we collect data at  http://www.anvur.org/?q=content/rilevazioni-annuali. 
8
 Departmental expenditure for research activities represents 26.8% of our university R&D indicator.  

9
 MIUR data are organized in discipline area (“ambito disciplinare”)  i.e. a set of discipline groups that are culturally 

and professionally similar. Discipline areas, defined by ministerial decrees, are 15: Agriculture, Chemicals and 

Pharmaceuticals, Geo-Biology, Engineering, Medicine, Scientific group, Architecture, Economics and Statistics, 

Physical Education, Law, Education Sciences, Humanities, Linguistics, Political and Social Sciences, Psychology. 

The S&T fields include the first six discipline areas. We consider as graduates all the students who have completed a 

university degree in 2004. Data are available at: http://statistica.miur.it/scripts/IU/vIU0.asp.  

http://statistica.miur.it/scripts/IU/vIU0.asp
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structures devoted to technology transfer (Technology Transfer Office - TTO). In Italy the 

network of TTO, Netval,  has been created.
10

 We consider that participation in Netval identifies 

the universities most engaged in entrepreneurial and technological development in 2005: Netval 

gathers 78% of the total number of public research spin-offs, 88.3% of the total number of 

university spin-offs and 94.9% of active patents owned by Italian universities (Netval, 2006). 

To pool university indicators with the company dataset, all university indicators are 

aggregated on a provincial basis
11

 and then added to each company dataset based on its territorial 

location. The 76 universities considered are located in 49 out of the 107 Italian provinces. In 

particular, 37 provinces have just one university, 8 provinces have 2 universities and 1 province 

(Pisa) has 3 universities; a strong concentration of universities exists in the provinces of Naples 

(5 universities), Milan (7) and Rome (8). 

Table 2 reports statistics regarding the university indicators aggregated by territorial area. 

Interestingly, the S&T graduate and researcher shares vary slightly from one area to another, but 

in terms of university R&D expenditure Northern provinces spend, on average, 1.4 times the 

amount spent by Southern provinces. The Northern provinces are also characterized by a high 

participation in Netval: 77% of universities located in the North compared to 56% of universities 

in the Central-Southern provinces. 

<insert Table 2 about here> 

 

3. Empirical strategy and results 

3.1 Empirical strategy 

The baseline model considered in our analysis is the following: 

ijijij

ijijij

EXT

ij

INT

ijij

NorthDfamD

4pav3DsmallDSRDRD









__          

/__ln

43

213210
 [4] 

for i=1,…,N firms and j=1,2,…,P provinces. ω indicates the firm TFP in 2006 estimated by 

using Levinsohn and Petrin (2003) approach, RD
INT

 is the internal  R&D intensity (R&D  

Expenditure/Value Added) of firms in 2005, RD
EXT

 indicates the external R&D intensity 

                                                 
10

 Netval (www.netval.it) was founded in November 2002 as a university network, in order to cope with a set of 

critical issues such as the reduction of public funding for research activities, the promotion of patenting as a tool for 

the protection of research results and several changes in the Italian regulations regarding patent ownership. In 

September 2007 it was transformed into an association. Netval gathers 49 universities that account for 76.9% of 

Italian university students and 79.5% of professors (Netval, 2006).  
11

 For the multi-campus universities with an organized central campus and several peripheral ones, we refer the data 

to the province of the central location of the multi-campus university, since in most cases teaching activity alone is 

performed locally, whereas research is retained at the central location (one exception is “Università Cattolica del 

Sacro Cuore”).  
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(research projects with universities, other research centres, and other companies) in 2005,
12

  S 

stands for the average level of education of the labour force in each firm.
13

 Moreover, we have 

included a set of binary variables which allow us to take  into account dimensional, industrial 

and geographical effects. In particular, we have considered D_small  which takes the value 1 if 

the firm is small (less than 50 employees) and zero in the other cases, D_pav3/4  which is equal 

to one if the firm is in the specialized or science based sector according to the Pavitt taxonomy,
14

  

and D_North which assumes the value of one if the firm is located in the North of Italy and zero 

otherwise. We have also included the dummy  D_fam  which takes  the value of one in the case 

of a family-owned firm.
15

 Finally, εij is the error term.  

In order to address the effect on TFP of university research, we augment equation [4] by 

considering the intensity of R&D at universities located in the same province as the firm in 2004 

( UNIVRD ). Hence, we estimate the following model: 

ijijij

ij

UNIV

jij

EXT

ij

INT

ijij

NorthD4pav3D

smallDRDSRDRD









_/_           

_ln

32

143210
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Finally, in order to evaluate the role of the other academic aspects, that is applied research, 

teaching and technological transfer, we have added to eq. [4] other indicators of university 

activities and estimated the following model: 

ijijijij

ijjij

EXT

ij

INT

ijij

NorthDfamD4pav3D

smallDUnivActivSRDRD
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 [6] 

                                                 
12

 In the Unicredit-Capitalia questionnaire, firms are also asked to indicate the share of external R&D due to 

collaboration with universities, research centres and other companies, separately. However, since around 38% of 

firms that have indicated the amount of external R&D do not give any information about the institution with which 

they collaborate, we feel that the data on collaborative research with universities may not be reliable. For this reason 

we decided to consider only aggregate external research. Moreover, we have lagged the R&D variables (both 

internal and external) because it is likely that there is a time lag between when the investment is carried out and 

when it produces effects on the firm’s performance. In this way problems due to the endogeneity of R&D variables 

should be limited.  
13

 The average level of education (Si) of the workforce of the firm is given by the following relation: 

Si=[8*Oi+13*Mi+18*Li]/Ni, where Oi indicates the number of employees that have  attended compulsory 

education, Mi is the number that have completed secondary education, Li is the number of graduates, while Ni is the 

total number of people employed by the firm.  
14

 We have considered the specialized and the science based sectors together since the latter has only few firms. 
15

 According to the literature we could expect, ceteris paribus, on average a higher level of TFP  for exporting firms 

(Melitz, 2003; ISGEP, 2008), and hence we have also run estimations with the inclusion of a dummy D_exp which 

is equal to one if the firm exported in 2006. Results regarding the other variables do not change while the coefficient 

of D_exp  is never significant. The presence of innovative indicators in our specifications could explain this result: 

one potential underlying mechanism for the selection of more productive firms in the export market could be that 

successful innovation improves the firm’s productivity and, hence, these more productive firms go into the export 

market (Cassiman et al, 2010). 
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where UnivActiv stands for the proportion of researchers in S&T faculties in 2004 out of total 

number (share_ResST), or the share of graduates in S&T faculties in 2004 (share_gradST),
16

 or a 

dummy equal to one if in 2006 at least one university participating to Netval is located in the 

same province of the firm (D_netval). 
17

 Similarly to university R&D, these variables refer to 

universities located in the same province as the firm.
 
 

As regards the estimation method, since firms from the same province are likely to be 

more similar to each other than firms from different provinces (because of socio-economic 

factors for example) the assumption that the errors are independent might be violated. For this 

reason we control for the potential downward bias in the estimated errors by clustering firms at 

provincial level. The regression with the cluster option relaxes the assumption of independence 

and, therefore, compared with the OLS without clustering, increases the error term to 

accommodate the lack of independence of firms within each province. We have also verified 

whether there is any significant spatial dependence in the TFP or in the disturbances across 

firms. Results based on the Moran, LM and robust LM tests show that there is no evidence of 

spatial lag or spatial error models (see Appendix B table B.3).
18

 

 

3.2  Results 

Estimates of equations [4] and [5] are reported in columns (1) and (2) of Table 3, respectively. 

Results show that higher average levels of education increases firms’ TFP (Ascari and Di 

Cosmo, 2005; Ciccone, 2004). Moreover, firms in the specialized or science based sector have, 

on average and ceteris paribus, a higher TFP. A similar result is obtained for firms located in 

Northern Italy (Aiello et al, 2012a, Ascari and Di Cosmo, 2005, Byrne et al, 2009), while small 

firms have a lower TFP. Regarding the impact of family ownership on productivity our results 

show that family firms are less efficient and confirm those obtained by Cucculelli and 

Marchionne (2012). As regards the specific variables of interest, the results show that internal 

R&D has a positive and significant effect on TFP. This is in line with results obtained by other 

authors in the literature on the productivity of Italian manufacturing firms (e.g., Aiello and Pupo, 

                                                 
16

 We have lagged university indicators of basic and applied research (university R&D and researchers in S&T) two 

years because it is likely that there is a temporal lag between the time when the new knowledge becomes available 

and when it is identified, absorbed and used by firms. Moreover, we have also lagged graduates in S&T two years to 

account for the transition to the labour market.  
17

 We do not include the three variables at the same time in the estimations because they are highly correlated with 

each other  (see table B1 and table B2 in the Appendix B for descriptive statistics of variables and correlation matrix 

between regressors respectively). 
18

 We have used the spatdiag command provided by Pisati (2001) for the STATA software. The weighting matrix is 

computed by using the spmat command by Drukker et al (2011) and considering row standardized inverse distance 

matrix. Distances are computed by using the latitude and longitude coordinates of each province (downloadable 

from http://worldgazetteer.com) in which each firm or each university is located and considering the Haversine 

formula.  

http://worldgazetteer.com/
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2004; Matteucci and Sterlacchini, 2009; Medda et al, 2005). However R&D developed in 

cooperation with external institutions does not affect firms’ TFP.
19

  

If we consider equation [5], the results do not change. As regards university R&D, we 

find that research carried out by universities does not significantly affect firms’ TFP.
 20

 

Results of equation [6] are reported  in columns 3, 4 and 5. Estimates regarding the 

control variables do not substantially change, and confirm that the internal R&D of each firm 

positively affects productivity, while the impact of the different university activities on firms’ 

TFP  is never significant. 
21

 

 <insert Table 3 about here> 

 

In order to investigate the results on the relation between universities and firms’ TFP 

further, we have estimated equations [5] and [6] by considering sector, size and geographical 

location of firms.
22

 The coefficients of university indicators are always not significant even when 

we split our sample on the basis of size and Pavitt industry.
23

 Conversely, when we consider the 

location, we find that universities have a positive effect on the performance of Northern firms 

only. Results of these estimations are reported in Table 4: university activities seem to affect 

firms’ performance only in an industrialized context, such as the North of Italy.  

In general, throughout Italy we find that internal R&D has a positive and significant 

impact on productivity. However, for Northern firms we also observe a positive and significant 

impact on TFP of R&D by universities located in the same province.
24

 Moreover, the other 

university indicators, that is the share of researchers and graduates in S&T and the participation 

                                                 
19

 This is in contrast with results obtained by Medda et al (2005) which claim that the effect on TFP of external 

R&D is significantly larger than the internal one. However, it is worth mentioning that they considered a different 

model, based on the growth of TFP computed as Solow residual; moreover, their dataset refers to a different period 

from the one considered in our analysis. When they split the external R&D expenditure in expenditure on research 

with universities, other research centres and other companies they found that engaging in external projects with 

research centres and other firms enhances firms productivity while collaboration with universities does not. 
20

 We have also included the intensity of R&D universities located  in the other provinces of the same region  as 

well as the other three University indicators relative to the same region in which each firm is located, but the relative 

coefficients are always not significant. This  result could be due to the fact that the knowledge flows from 

universities to firms are strongly spatially constrained (Anselin et al, 1997; Audretsch and Feldman, 1996; Jaffe, 

1989). We have also verified whether there is a spatial spillover effect on TFP of firms’ R&D and university R&D 

by including the spatial lag of both variables in the model. Results show that spatially lagged variables have no 

significant effect on firms’ TFP. 
21

 We have also weighted the number of graduates and researchers on the basis of population and number of 

employees in the province, but results do not change.  
22

 Considering the dualistic nature of Italian economy, the firm location is relevant:  the regions of the North are as 

prosperous as those of Central and Northern Europe, but the South is the largest backward region within the EU-15 

(Iuzzolino et al, 2011). 
23

 Results are available upon request. 
24

 We have also included universities indicators referring to the same region in which each firm is localized and the 

results show that  activities of  universities in other provinces of the region does not seem to affect firms’ TFP.  
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in Netval, have a positive and significant effect on Northern firms’ TFP.
25

 Hence, all the 

activities performed by universities in the North, such as basic and applied research, teaching 

and the transfer of existing know-how to firms, play an important role for firms located nearby. 

These results are in line with those obtained by Carree et al (2011), who measuring the 

contribution of teaching, publication and intellectual property rights on the growth of value 

added for Italian provinces between 2001 and 2006, show that universities play a key role when 

they are associated with sustained entrepreneurial activities in the province. Similarly to our 

findings, Arvanitis et al (2008) found that university knowledge and technology transfer to firms 

imply, ceteris paribus, higher labour productivity for a sample Swiss firms over the period 2002-

2004. 

In order to test the robustness of our results, we have also considered the effects of 

academic research performance including in equation [4] a proxy of the quality of university 

research. Research performance indicators are based on the evaluation of research output carried 

out over the period 2001-2003 by CIVR-VTR (MIUR, 2007) which produced  a composite 

indicator for the various universities.
26

 The inclusion of this indicator in our model does not 

substantially change  the results. Similarly to previous results, the quality of university research 

seems to affect positively and significantly only the TFP of firms located in the North of Italy. 

Results are available upon request. 

Overall agglomeration economies could also play a role since the high concentration of 

companies and industries in this area of the country creates more capacity to exploit  university 

products providing better infrastructure for developing innovation. As regards this aspect, we 

include  in equations [5] and [6] some indicators of industrial activity, such as the total number 

of firms located in the province, or the population density of each province. The results, 

available upon request, show that these indicators  are generally positive and significant, but, 

more importantly, their inclusion in the equations does not affect either the sign nor the 

significance of the university indicators. 

To sum up, while for the Italian sample as a whole we do not find a significant 

relationship between universities and firm productivity, if we consider Northern firms only we 

learn that all the activities carried out by universities foster TFP. 

 

                                                 
25

 The significant effect of researchers and graduates in S&T on TFP of Northern firms only is confirmed also when 

the number of graduates and researchers are weighted on the basis of population and total number of employees in 

the province.  
26

 The composite indicator, suitable to be used for the allocation of state funds, includes: quality of the products; 

property rights on the products; international mobility propensity; advanced training propensity;  ability to attract 

financial resources; ability in using available funds to finance research projects. 
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<insert Table 4 about here> 

 

 

4. Conclusions 
An increasing number of studies examine the effect of universities on innovation, while  

the impact of universities on private firm productivity is rarely investigated. None of these 

studies refers to Italy. Nevertheless, empirical evidence documenting the disappointing 

performance of the Italian economy highlights the role of TFP as a key factor in explaining the 

decline of labor productivity in Italy over recent decades. We contribute to this debate by 

assessing the role of universities in fostering the productivity of Italian firms. In particular, we 

distinguish several key activities, including research, teaching and technological transfer, in 

order to explore the impact of each on Italian firm TFP.  

Overall, results show that universities do not seem to play a significant role in  improving 

firm productivity. This result is consistent with the empirical evidence obtained for Italy by 

Medda et al (2005) who found that research collaboration with universities had no effect on firm 

performance, but it is not in line with the positive effect identified by Arvanitis et al (2008), 

Belderbos et al (2004) and Harris et al (2011) for other countries. The results of these studies are 

indicative but not entirely comparable, since many of the observed differences can be traced 

back to differences in the specification of university-related indicators.  

Our result seems to confirm the difficult relationship between universities and industry in 

Italy.  To fully understand this relationship, we must take into account some of the main features 

of the Italian economy, such as specialization, the small size of firms, as well as its pronounced 

geographical disparities. We have found that all the different activities carried out by 

universities, such as basic and applied research, teaching and the transfer of know-how to firms, 

play a fundamental role for Northern firms, while they do not seem to have any effect when 

firms are grouped in terms of size and economic activity. These results are confirmed by a 

number of robustness checks. 

In a nutshell, the results show that the presence of universities does not affect the Italian 

economy uniformly: only where there is a dynamic industrial system, as in the North of Italy, do 

universities have a positive effect on firm productivity.  
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Table 1 – Descriptive statistics of firms in the sample 

  

N. firms 
TFP       

(2006) 

N. firms 
with 

R&D>0 
(%) 

R&D 
Intensity 
(2006) 

            

  ALL FIRMS 635 91049 45% 1.94% 

            

Pavitt Sectors         

  Supplier dominated  318 79197 47% 1.81% 

  Scale intensive  107 101734 15% 2.31% 

  Specialised suppliers  188 101134 35% 1.91% 

  Science based 22 124217 3% 2.21% 

            

By class of employees         

  Small (< 50 employees) 286 71373 42% 2.28% 

  Medium (50-250) 298 98830 49% 1.80% 

  Large (>250) 51 155923 8% 1.16% 

            

By territorial area         

  North 467 93479 74% 1.91% 

  Center and South 168 84293 26% 2.03% 

            

Ownership         

  Family firms 393 88086 65% 1.75% 

  Non-family firms 242 95861 35% 2.27% 

Source: elaborations on data from UniCredit-Capitalia (2008) 
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Tab 2 University indicators by territorial area  

  North Center South Italy 

Number of universities 30 22 24 76 

Number of universities participating in Netval (2006) 23 13 13 49 

     

Total university R&D expenditure  

879,032 932,946 3,196,280 (thousands of euro) (2004) 1,384,302 

Average per province (thousands of euro)  69,215 87,903 49,102 65,200 

           Average per researcher (euro) 57,247 55,991 50,693 54,836 

     

S&T graduates (2004) 45,226 21,863 26,470 93,559 

           Average by  province  2,261 2,186 1,393 2,161 

          Share of total graduates 35.9% 33.0% 34.6% 34.8% 

     

S&T  researchers (2004) 15,782 9,826 12,026 37,634 

          Average by province 789 983 633 768 

         Share of total researchers 65.5% 62.6% 65.3% 64.7% 

Source: elaborations on data from ANVUR, MIUR and Netval (2006) 
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Table 3 – Estimation results. Dependent variable: (logarithm of) TFP, 2006. 

  (1) (2) (3) (4) (5) 

            

RD
INT

 0.099* 0.098* 0.100* 0.099* 0.099* 

  (0.053) (0.052) (0.054) (0.053) (0.053) 

RD
EXT

 -0.338 -0.380 -0.322 -0.331 -0.333 

  (0.900) (0.920) (0.907) (0.903) (0.902) 

S 0.027*** 0.027*** 0.028*** 0.028*** 0.028*** 

  (0.009) (0.009) (0.009) (0.009) (0.009) 

D_small -0.383*** -0.383*** -0.383*** -0.383*** -0.383*** 

  (0.031) (0.031) (0.031) (0.031) (0.031) 

RD
UNIV,PROV

  -4.963    

   (11.537)    

share_ResST   0.032   

    (0.062)   

share_gradST    0.030  

    (0.096)  

D_netval     0.011 

     (0.040) 

D_pav3/4 0.104*** 0.106*** 0.101*** 0.103*** 0.102*** 

  (0.031) (0.030) (0.032) (0.031) (0.031) 

D_fam -0.075** -0.076** -0.075** -0.075** -0.076** 

 (0.036) (0.036) (0.036) (0.036) (0.036) 

D_North 0.114** 0.106* 0.115** 0.114** 0.113** 

 (0.054) (0.054) (0.055) (0.054) (0.054) 

Constant 6.463*** 6.482*** 6.449*** 6.455*** 6.458*** 

 (0.104) (0.117) (0.110) (0.107) (0.106) 

      

Observations 635 635 635 635 635 

R-squared 0.208 0.209 0.208 0.208 0.208 

F-test 31.00 26.82 27.52 27.23 27.42 

p-value 0 0 0 0 0 

 
Robust standard errors clustered at provincial level in parentheses; 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 4  – Estimation results for firms located in Northern Italy only. 

Dependent variable: (logarithm of) TFP, 2006. 

  (1)  (2) (3) (4) 

          

RD
INT

 0.112* 0.113* 0.112* 0.111* 

  (0.058) (0.060) (0.059) (0.059) 

RD
EXT

 0.791 0.682 0.650 0.627 

  (0.891) (0.900) (0.909) (0.909) 

S 0.022** 0.022** 0.022** 0.023** 

  (0.010) (0.010) (0.010) (0.010) 

D_small -0.387*** -0.386*** -0.385*** -0.386*** 

  (0.030) (0.030) (0.029) (0.030) 

RD
UNIV,PROV

 22.991***    

  (8.258)    

share_ResST  0.159***   

   (0.053)   

share_gradST   0.212**  

   (0.084)  

D_netval    0.093** 

    (0.036) 

D_pav3/4 0.096*** 0.097*** 0.102*** 0.098*** 

  (0.030) (0.032) (0.031) (0.031) 

D_fam -0.096** -0.096** -0.092** -0.097** 

 (0.039) (0.038) (0.039) (0.038) 

Constant 6.602*** 6.582*** 6.589*** 6.588*** 

 (0.116) (0.116) (0.115) (0.115) 

     

Observations 467 467 467 467 

R-squared 0.227 0.229 0.225 0.227 

F-test 34.60 34.46 34.93 35.52 

p-value 0 0 0 0 

 
Robust standard errors clustered at provincial level in parentheses; 
*** p<0.01, ** p<0.05, * p<0.1 
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Appendices  

Appendix A - A measure of TFP  

 

The TFP used in this paper has been estimated in Aiello et al (2012b). Before estimating the 

TFP, a data cleaning procedure on Unicredit-Capitalia database has been carried out:  firms with 

negative values of value added from the original archive and firms with a growth rate of value 

added and of employees below the first or above the ninety-ninth percentile of the distribution 

have been eliminated. Finally, firms for which data regarding employees was not available for at 

least 7 years  were also excluded. In order to compute the TFP at firm level, we first estimate the 

following log-linear specification of a production function by using Levinshon and Petrin (2003) 

approach:  

ititl

MAT

it

MAT

Kit ulky  0
   [A1] 

with  i = 1,……..N  firms, t = 1998, ……2006 and where y represents the value added, l the 

number of employees,  MATk  the stock of physical capital,
 0 measures the average efficiency and 

itu  represents the deviation of firm i from this average at time t. The error term can be 

decomposed into two parts: 

itititu                                                                 [A2]    

where the term it  represents the productivity of firm i at time t and it  is a stochastic term 

which includes not only the measurement error, but also the shocks which are unobservable to 

firms, and, therefore, do not correlate with inputs. 

Productivity it
 
is known to the firm which, therefore, in the case of positive shocks, can decide 

to increase production by raising the level of inputs. This determines a problem of simultaneity 

which Levinshon and Petrin (2003) resolved by identifying in the demand for intermediate goods 

a proxy related to the variations in TFP known to firms.  

Equation [A1] was estimated by utilizing as proxy for the stock of physical capital the tangible 

fixed assets and the demand for intermediate goods was measured by the operating costs. The 

value added has been deflated by using the ISTAT production price index available for each 

ATECO sector. As regards the tangible fixed assets, data have been deflated by using the 

average production price indices of the following sectors: machines and mechanical appliances, 

electrical machines and electrical equipment, electronics and optics and means of transport. For 

the operating costs, we adopt the intermediate consumption deflator calculated by using data 

from ISTAT.   
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Appendix B 

 

Table B.1 Descriptive statistics of variables used in the estimations.  

 

Variable Obs Mean Std. Dev. Min Max 

ln ω 635 6.676795 0.504432 4.628506 8.903166 

RD
INT

 635 0.040025 0.192001 0 4.220573 

RD
EXT

 635 0.007593 0.024035 0 0.224632 

RD
UNIV,PROV

 635 0.00219 0.002482 0 0.014444 

share_ResST 635 0.396889 0.317662 0 0.852321 

share_gradST 635 0.229264 0.199935 0 0.659824 

D_netval 635 0.56378 0.496306 0 1 

D_small 635 0.450394 0.497925 0 1 

S 635 11.40354 1.807575 8 18 

D_pav3/4 635 0.330709 0.470839 0 1 

D_fam 635 0.618898 0.486041 0 1 

D_North 635 0.735433 0.44145 0 1 
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Table B.2 Correlation matrix between regressors included in the estimated models.  

 

  RD
INT

 RD
EXT

 RD
UNIV,PROV

 share_ResST share_gradST D_netval D_small S D_pav3/4 D_fam D_North 

RD
INT

 1            

RD
EXT

 0.0711 1           

RD
UNIV,PROV

 -0.0166 -0.0772 1          

share_ResST -0.0173 -0.0373 0.6863 1         

share_gradST -0.0119 -0.0262 0.641 0.9506 1        

D_netval -0.0067 -0.0173 0.5942 0.7967 0.7325 1       

D_small -0.0635 0.0147 -0.0104 -0.0433 -0.0407 -0.0143 1      

S 0.0418 0.0086 -0.0271 0.0022 -0.0036 0.018 -0.045 1     

D_pav3/4 0.0778 0.0332 0.0301 0.0988 0.0786 0.1256 -0.125 0.2026 1    

D_fam -0.0521 -0.0081 -0.012 0.0038 -0.0131 0.029 0.0326 -0.0285 -0.0963 1   

D_North 0.0313 -0.0088 -0.2549 -0.0158 0.0182 0.0915 0.0048 0.0628 0.2015 -0.0737 1 
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Table B.3  Spatial tests 

  Model (1) Model (2) 

  Statistic p-value Statistic p-value 

Spatial error: 

Moran's I 0.91 0.363 0.889 0.374 

Lagrange Multiplier 1.632 0.201 1.468 0.226 
Robust Lagrange 
Multiplier 0.189 0.664 0.325 0.569 

Spatial lag: 

Lagrange Multiplier 1.945 0.163 1.841 0.175 
Robust Lagrange 
Multiplier 0.503 0.478 0.697 0.404 
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