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Abstract 

This paper investigates empirically whether inward greenfield foreign direct 
investment (FDI) is related to greater sectorial innovation in the host Italian provinces. We 
combine several sources of data to estimate panel count models, regressing the annual 
number of patents in each province and industry against a series of lagged FDI variables. 
Our results show that a positive relationship between FDI and local patenting emerges only 
for services. In particular, we find that greater inward FDI in services positively influences 
local patenting activity in knowledge-intensive business services. These results are robust to 
endogeneity and the inclusion of province controls and fixed effects.   
 

JEL Classification: F14, F23, O31, C23.  
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1. Introduction
1
 

The effect of inward foreign direct investment (IFDI) on host countries has been the subject of a 

longstanding empirical investigation in the economics literature. The theory suggests two main 

effects of the entry of foreign firms on the host economy. First, FDI are considered an important 

channel of technology transfer because Multinational Enterprises (MNEs) are more productive, 

more innovative and invest more in research and development (R&D) than domestic enterprises. 

The entry of MNEs is supposed to benefit incumbent firms thanks to knowledge transmission 

fostered by vertical and horizontal linkages or knowledge spillovers (Blomström and Kokko 1998). 

However, technology transfer cannot be taken for granted. Rather, it will depend on the capacity of 

the incumbent firms to absorb and apply new technologies and, more generally, on the economic 

environment to allow knowledge transmission among foreign and domestic firms. 

The economic theory suggests also that inward FDI might have a pro-competitive effect on 

the host economy. The entry of foreign firms boosts competition in the local market, pushing 

incumbent firms to search for productivity improvements and promoting the reallocation of 

resources toward more productive units (Keller 2009; Kiriyama 2012). However, if the resources 

released from domestic firms pushed out of the market are not quickly re-employed in more 

efficient firms, in the short term FDI might also have negative effects. 

In many countries, to take advantage of the supposed gains from hosting MNEs, 

governments compete to attract foreign firms by offering tax reliefs, financial assistance and many 

other types of benefits. Since these policies imply large costs for public finance, they are justified 

only if the positive externalities on the host economy stemming from FDI are substantial. However, 

from an empirical point of view, the effect of FDI on host economies remains an open question (see 

Section 2 for a review).  

While the impact of inward FDI on productivity has been investigated extensively in the 

empirical literature, including at regional level (see, among others.: Haskel et al. 2007; Peri and 

Urban 2006; Greenstone et al. 2010; Castellani and Pieri 2015), the effect on domestic innovation 

capabilities has received much less attention and, to our knowledge, there are no investigations of 

this effect at the local level.2 The present paper fills this gap. We study the impact of Inward 

Greenfield FDI (IGFDI) on the inventive capability of narrow Italian territorial areas (the 

                                                           
1
 The views expressed in this paper are those of the authors and do not necessarily reflect those of their home institutes. 

We would like to thank for their helpful comments and useful suggestions: Davide Castellani, Maria Luisa Mancusi 
Lucia Piscitello, three anonymous referees and the participants at the conferences of Bank of Italy, University of Bari, 
Bocconi University and Utrecht University. We are very grateful to Francesca Lotti and Giovanni Marin for providing 
us with firm-level data on patent applications. The usual disclaimer applies.  
2 See Bertschek (1995), Branstetter (2006), Aghion et al. (2009), Brambilla et al. (2009) and Vahter (2011). 
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provinces-NUTS3), measured by their patenting activity. Theoretically, host country innovativeness 

can be affected by the entry of foreign firms through the mechanisms described above, namely, 

technology transfers and pro-competitive effects. 

There are two modes of entry of a FDI in a region: cross-border Mergers and Acquisitions 

(M&A) and greenfield FDI. By M&A a foreign company takes over, or merges with, an existing 

domestic firm, whereas Greenfield FDI is defined as a new entry or an expansion in the host 

country of a foreign firm or plant. Thus, unlike cross-border M&A which involve existing domestic 

assets, greenfield FDI are investment projects that entail the establishment of new assets and 

activities in the host country (e.g. see:  UNCTAD 2009; chapter III). Since greenfield FDI have an 

additional effect on the host-economy, it is more likely that they cause pro-competitive effects and 

technological spillovers within the host-country than cross-border M&A. For instance, by opening 

new productive plants in the domestic countries, or by expanding existing ones, a foreign enterprise 

will compete more strongly with domestic firms and might give a boost to their productivity 

improvements. For these reasons, we focus only on inward greenfield foreign direct investment 

because in our view they are more able to trigger these effects than cross-border M&A (here not 

considered). At the same time, our data take account of the size of the FDI in terms of capital flows 

or employment created, which is useful for empirical analysis to evaluate the impact of FDI based 

on the intensity of investment flows.3 As regards innovative capability, we use a hard measure of 

innovation given by the number of patent applications from incumbent firms to the European Patent 

Office (EPO). 

To study the impact of FDI at the local level over the Italian territory is important for several 

reasons. First, technological transfer might have a local dimension. Knowledge transmission can be 

fostered by geographical proximity between MNEs and domestic firms (Jaffe et al. 1993) based, for 

example, on informal contacts, collaboration among firms, workers’ mobility, and supply and 

demand linkages. All these channels are likely to be more effective among firms in the same 

location. Furthermore, it is likely also that pro-competitive effects on incumbent firms will be 

stronger if the foreign firms compete in the same local domestic market. Notice that, unlike most 

previous papers that examine the effects of FDI (on domestic productivity) from a regional 

perspective, we use a narrower geographic unit, the provinces, which correspond to the NUTS-3 

Eurostat classification, more suitable to capture agglomeration economies and local spillovers. 

                                                           
3 Aghion et al. (2009) use a similar measure of FDI, namely the employment related to the annual greenfield foreign 
firm entry. With respect to Aghion et al. (2009) our measure includes also the expansions of existing foreign firms or 
plants, not only the entry of new foreign firms. In our view this is not a limitation of our data since also an expansion of 
existing foreign firms might cause pro-competitive effects on the incumbent enterprises as well as technological 
spillovers. 
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Second, innovation is considered a key driver of economic growth, but Italy lags behind 

most advanced countries in terms of innovation performance (European Commission 2013). In 

addition, among the main European Union countries, Italy is the most affected by geographical 

economic disparities. Therefore, understanding whether the entry of foreign enterprises improves 

the production of innovations in incumbent firms is particularly important to better deal with these 

regional disparities. 

Using panel count data models and controlling for province, industry-specific fixed effects, 

and endogeneity with instrumental variable (IV) estimates, we find that inward FDI in service 

sector increases the numbers of local patents related to service activities, namely those produced by 

knowledge intensive business service (KIBS) firms. This result holds if FDI is measured through a 

simple dummy variable and also if we account for the intensity of the investment in terms of jobs 

created or capital investments. However, we do not find a significant relationship between 

innovation and IGFDI in the manufacturing activities. 

The remainder of the paper is organized as follows. Section 2 presents an overview of the 

related literature. Section 3 describes the empirical model, the econometric strategy and the data 

employed. Section 4 discusses our baseline empirical results and Section 5 presents some 

robustness checks. Section 6 draws the main conclusions of our investigation.  

 

 

2. Background literature  

Our paper bridges the gap between two streams of literature, of which the most recent papers are 

summarized in Table 1. There is a strand of work on whether IFDI boosts the productivity of the 

incumbent firms in the same territorial area.4 These papers are grounded on theories of 

agglomeration economies, which argue that positive knowledge spillovers from FDI are more likely 

if the domestic and foreign firms are located in the same area since geographical proximity 

encourages the diffusion of ideas and technology, owing to personal contacts and/or transfer of 

workers across firms (Greenstone et al. 2010). In these papers the main empirical issue is related to 

the potential reverse causation between FDI and productivity: MNEs might invest more in the most 

productive regions because they are likely to provide the highest profits. In these circumstances, 

spurious correlations between inward FDI and host-region productivity could arise.  

                                                           
4
 This is a branch of a wider literature on the impact of inward FDI on host firm productivity or economic growth which 

includes, among others, Haddad and Harrison (1993) and Aitken and Harrison (1999) who found a negative effect of 
FDI on domestic productivity, Javorcik (2004), Keller and Yeaple (2009), Bitzer and Görg (2009) who show a positive 
impact of FDI on host country productivity. Cipollina et al. (2012) find a positive effect on the growth of recipient 

sectors. See also Blomström and Kokko (1998) for a review. 
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The paper by Peri and Urban (2006) analyses the impact of IFDI on domestic firms’ 

productivity in Italian and German regions. They show that the average level of productivity among 

the foreign-owned firms affects the productivity of incumbents located in the same region. In their 

view, what matters is the productivity gap between foreign and domestic firms, and their results 

demonstrate the scope for productive catch-up by domestic firms. They tackle the issue of 

endogeneity using lagged explanatory variables as instruments, according to standard dynamic 

panel estimation methods.  

Haskel et al. (2007) test the impact of inward FDI (measured as share of foreign-owned 

plant employment in total employment by sector or region) on the productivity growth of domestic 

firms in the UK regions. They find that FDI spurs the productivity of incumbent firms in the same 

industry as the investment, but do not find a significant correlation between FDI and productivity 

growth among firms in the same region as the investment. They address the endogeneity issue using 

lagged measures for FDI, or the FDI directed to the US.5 In a more recent study, Greenstone et al. 

(2010) analyse the impact of large foreign plant entry in US counties on the productivity of 

incumbent firms. They show that positive spillovers due to agglomeration economies occur among 

firms that share the same type of workers or the same technology. However, their findings do not 

support the hypothesis that input-output linkages encourage productivity spillovers. Greenstone and 

colleagues estimate the model for recipient counties that host foreign plants and those that did not 

receive the foreign plants because were barely dismissed as hosting county by the foreign 

enterprise. Since the latter are very similar to the former in terms of observable and, probably, 

unobservable variables, it is assumed that the estimates are not affected by endogeneity bias.6 

The second strand of work investigates the impact of IFDI on incumbent firms’ innovation 

capabilities. Most of these papers focus on the mechanism of increased competition due to the entry 

of MNEs into the domestic market. Stronger competition can encourage incumbent firms to 

improve their competitiveness by increased innovation and spur the reallocation of resources toward 

more competitive and more innovative firms. In the case of German firms, Bertschek (1995) and 

Blind and Jungmittag (2004) show that IFDI has a positive impact on product and process 

innovations in manufacturing and service firms, respectively. Aghion et al. (2009) find a positive 

effect of MNE entry on the number of UK domestic firms’ patents in technologically advanced, but 

not traditional sectors. Aghion and colleagues apply an instrumental variables approach using a 

series of policy reforms to instrument the entry of foreign firms. The results provided in Brambilla 

                                                           
5
 Similarly, for Venezuela, Aitken and Harrison (1999) found no evidence of productivity spillovers from FDI on 

domestic firms located in the same region as the MNEs. 
6
 Work on the effect of FDI on regional productivity includes among others: Driffield (2004) and Girma and Wakelin 

(2007) for UK regions, Bode and Nunnenkamp (2011) for the US and Castellani and Pieri (2015) for EU regions. See 
Table 1 for an overview. 
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et al. (2009) mostly support their findings. They observe that the probability of domestic Chinese 

firms introducing a product innovation increases with the presence of foreign firms in the same 

industry; moreover, since this overall effect is driven by less “sophisticated” firms (i.e. non-

exporters, small employers, and small investors in R&D) they conclude that FDI mainly encourages 

imitation. Finally, Vahter (2011) examines the effect of FDI on innovation among domestic 

manufacturing firms in Estonia and finds that an increase in the share of FDI in one sector increases 

the probability that domestic firms in the same sector will introduce product or process innovations. 

Like Haskel et al. (2007), Vahter instruments inward FDI with FDI in the same industries in other 

Central and Eastern European economies.  

Table 1. Recent studies of the effects of inward FDI on incumbent firms’ productivity and 

innovation 

Authors Data Unit of analysis FDI measures 
Econometric 
method 

Results 

 Panel A. Dependent Variable: Productivity - Regional perspective 

      
Driffield (2004) Industry-

region data 
UK regions Stock of inward FDI Dynamic panel 

data with lagged 
FDI 

Positive effects only in 
non-assisted regions 

Peri and Urban 
(2006) 

Aida and 
Reprint firm 
level data 

Italian provinces, 
German regions 

FDI concentration, 
productivity of foreign 
owned firms 
(same region or sector) 

Dynamic panel 
data with lagged 
FDI 

Positive effects only for 
productivity of foreign 
firms 

Girma and 
Wakelin (2007) 

Plants of 
electronics 
industry 

UK regions Share of foreign firms  
(same region or sector) 

Panel data with 
IV for FDI 

Positive effects of FDI 
only in the same region 

Haskel et al. 
(2007) 

Census UK regions Share of foreign firms 
(same region-sector) 

Panel data with 
lagged FDI and 
IV 

Positive effects of FDI 
only in the same 
industry 

Greenstone et al. 
(2010) 

Census (TFP) 
and plant level 
data (FDI) 

US Counties Foreign firm entry Panel data with 
control group 

Positive effect 

Bode and 
Nunnenkamp 
(2011) 

US BEA US States Density of FDI stock  Sigma 
convergence 

Negative effect on 
convergence 

Castellani and 
Pieri (2015) 

EU regional 
data set, fDI 
markets 

EU regions Greenfield inward and 
outward FDI 

Panel data with 
lagged FDI 

Positive effects 

 
Panel B. Dependent Variable: Product or process innovation, patents 

Bertschek (1995)  Ifo, German 
Statistical 
Yearbook 

German 
manufacturing 
firms 

Share of inward FDI 
(same sector) 

Panel Probit with 
lagged FDI 

Positive effects 

Blind and 
Jungmittag (2004) 

Innovation  
survey 

German service 
firms 

Lagged inward FDI 
stock  

Probit Positive effects 

Aghion et al. 
(2009) 

UK national 
statistics 

UK plants Greenfield foreign 
firm entry (same 
sector) 

Poisson and IV Positive effects only in 
technologically 
advanced  industries  

Brambilla et al. 
(2009) 

World Bank 
data 

Chinese firms Share of foreign firms 
(same sector) 

Linear 
probability model 
with f.e. 

Positive effects 

Vahter (2011) CIS, national 
Business 
Register 

Estonian firms Foreign firm entry 
(same sector) 

Probit and IV Positive effects 
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Although several studies investigate the effect of foreign investment on the innovation 

propensity of domestic firms, ours is the only paper that studies this effect at the local level. Local 

level effects are interesting for a number of reasons. First, theoretical work on agglomeration 

economies highlights how geographic proximity can encourage the transmission of ideas owing, for 

example, to informal contacts or transfer of workers across firms. These information spillovers are 

best captured by studying domestic and foreign firms that share a local market. In the present paper, 

our territorial unit is the province (corresponding to the NUTS 3 level of European classification of 

territorial units), a smaller geographic unit than generally studied in the empirical literature which 

tends to focus on regions (NUTS 2). In our view, a province level study is better suited for 

capturing local spillovers. Second, the entry of a foreign firm can trigger pro-competitive effects on 

incumbent firms which are better studied using a narrow local lens, since the local market in the 

area targeted by FDI is likely to be the most affected by the entry of foreign enterprises. Finally, to 

the extent that the (hopefully positive) effects of entry of foreign firms are local in scope, IFDI 

could be important for understanding the innovation gap affecting many Italian regions and could 

also constitute a potential regional policy channel to reduce territorial disparities.  

 

 

3. Empirical model and data  

 

3.1 Empirical model  

The empirical model corresponds to an equation that can be considered an extension of the 

knowledge production function (Griliches 1979), where provincial innovation is regressed on a 

series of innovation inputs including FDI. The model has the following implicit form: 

 

[1]      ( )1,,1,,,  , −−= TPSTPTPS XFDIfY  

 

where YSPT is a measure of the innovation performance of industry S located in province P at time T; 

FDI is the inward greenfield FDI in province P at time T-1,7 and X is a vector of the additional 

time-lagged covariates.  

Our measure of innovation is the number of patent applications submitted to the European 

Patent Office (EPO). There are advantages and disadvantages to measuring innovation by patents. 

On the one hand, it is well known that not all innovation are patented and there are informal 

mechanisms, such as secrecy or lead time advantages, that firms may use to appropriate returns 

                                                           
7 We use one-year lagged explanatory variables to mitigate (potential) simultaneity bias between patenting and FDI at 
the local level.  
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from their inventions. Also, the propensity to patent might differ across sectors and time. On the 

other hand, the patent is a hard measure of innovation. Compared to proxies based on survey data, 

such as number of new products and process introduced by the firms, patent applications suggest a 

higher quality of the innovation, because firms know that for being granted a patent requires 

accurate examination of the invention by experts who judge its novelty. Moreover, they are less 

prone to, even though not completely free from, personal or subjective considerations.8 In 

conclusion, we believe patent propensity to be a sound and powerful measure of innovation output 

suitable to evaluate the impact of FDI on host-country innovation capability, which has been also 

extensively used by the empirical literature on FDI and innovation (see e.g. Aghion et al. 2009). 

Our empirical analysis uses several greenfield FDI variables. The first is a dummy (DFDI) 

that equals 1 when at least one FDI project is registered in a province P and year T-1, and 0 

otherwise. The second is a continuous variable measuring the number of jobs created by foreign 

project investments in province P and year T-1 (JOBS_FDI). The third is a continuous variable 

measuring total greenfield foreign capital investment in the province P and the year T-1 

(KINV_FDIp,t-1). This provides information on the localization of FDI and also on its intensity. We 

split these last two variables according to the industry of the FDI investment: we distinguish 

between jobs created by FDI in the manufacturing industry of province P (JOB_FDI_MAN) and 

jobs created by FDI in the service industry of province P (JOB_FDI_SER). In addition, we 

distinguish between capital investment in manufacturing (KINV_FDI_MAN) and capital investment 

in services in province P (KINV_FDI_SER).9 

In addition to FDI, we include a large set of controls in our estimation of equation 1. We 

include some determinants of innovation output such as the T-1 expenditure on R&D in province P 

and industry S (R&D) and (log) level of employment in province P, and sector S (EMPL) at time T-

1. The latter variable is used as scaling factor to capture the existence of scale economies in the 

knowledge production function. Following the literature on the spatial determinants of innovation 

(Feldman and Audretsch 1999; Carlino et al. 2007; Knudsen et al. 2008; Beaudry and 

Schiffauerova 2009 for reviews) we include variables capturing urbanization and specialization 

economies. The former are proxied by the provincial population density (DEN) and a dummy that is 

equal to 1 for provinces that include large metropolitan areas or large urban zones (LUZ). The latter 

are measured by an index of provincial manufacturing specialization (SPEC_MAN), given by the 

                                                           
8 For example, the Community Innovation Survey – CIS, the main European survey of firm innovation, which is 
administered by Eurostat, considers firms to be innovative if they have produced a good that is new to the firm, but not 
necessarily to the market. Using patents as a measure ensures that we are capturing both firm level and market level 
innovation. 
9 Since we observe many zero-values for FDI at province-sector level, we aggregate FDI for the whole manufacturing 
and service sectors (either jobs created or capital investment) at province level. 
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(log) share of manufacturing value-added in province P over total provincial value-added. Finally, 

we include a set of NUTS-1 regional dummies, industry dummies (Low Tech, Medium-Low Tech, 

Medium-High Tech, High-Tech and KIBS according to the OECD classification - see Appendix 1), 

and year dummies to capture region-specific, industry-specific and macroeconomic fixed effects. 

 

The econometric strategy. Since we measure local innovation performance as spTy , that is the 

number of patent applications from firms in sector S and province P in year T, we estimate a panel 

data count model. Following Baltagi (2005), the Poisson panel regression model is specified as 

follows:  

[2]     ( )
spT

y

spT

spTspTspT
y

e
xyY

spTspT

!
|Pr

λλ−

==   

where spTy   (s=1, 2, ... , N; p=1, 2, ... , 103, T=2003, ..., 2008) denotes the number of occurrences of 

the event and λ  is the mean and the variance of the distribution. Since we assume that y is the 

number of patent applications, λ  will depend on a set of covariates that affect innovation 

propensity at the provincial industry level. We specify λ  as a log-linear model such as 

βµλ '

spT ln spTsp x+= , where spµ denotes unobservable individual specific effects.  

 The Poisson specification assumes equality between the mean and variance of the 

distribution, or the equidispersion property. If this hypothesis is rejected – the case generally 

defined as “overdispersion” – the Poisson specification is not appropriate and a negative binomial 

model specification is preferred. The panel data version was developed by Hausman et al. (1984). 

The negative binomial distribution has mean λ  and variance k−+ 2αλλ . If 0=α , a Poisson 

specification can be estimated. Therefore, we estimate a random-effect negative binomial model if 

α  is significantly different from 0.10  

 

 

3.2 Data and variables 

The data for the empirical analysis come from several sources. We first match Italian patent 

applicants and Italian firms included in the AIDA database collected by Bureau van Dijk (Marin 

2012). Original patent data come from the EPO Worldwide Patent Statistical database (PATSTAT) 

constructed by the EPO on behalf of the OECD Taskforce on Patent Statistics. This database 

                                                           
10 Note that we do not estimate a fixed-effects negative binomial model: as Guimaraes (2008) points out, this 
specification is able to control for ‘true’ fixed effects only under a very specific set of assumptions. However, in the 
robustness section we present the results of a Poisson model estimated with province-industry fixed effects. 
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provides information on the patent applications of over 80 countries, including title and abstract, 

priority, patent family and PCT links, citation links and technology class of the patent. Our data 

come from the April 2011 release for all patent applications to the EPO in the years 2002-2008. 

Specifically, we extracted the number of firms’ patent applications from Marin (2012) and Lotti and 

Marin (2013), which provides numbers of patent applications filed between 1977 and 2011 by 

Italian firms registered in the AIDA dataset sourced by Bureau van Dijk. Marin (2012) applies a 

very accurate matching procedure to PATSTAT and AIDA datasets, enabling matching of more 

than 80 per cent of the patent applications submitted by Italian companies to the EPO, during the 

observation period.11  

We assign our patents to specific sectors and provinces (NUTS-3 regions) according to the 

firm sector and headquarters’ location available from AIDA. We use the patent application date as 

the patent reference year. For robustness purposes we also estimated the model using the patent 

priority date obtaining very similar results (not shown but available under request). In order to 

reduce as many zero observations as possible, we aggregate our two-digit industries according to 

the OECD classification of sectors, i.e. into low tech (LT), medium-low tech (MLT), medium-high 

tech (MHT) and high tech (HT) (see Appendix 1, Table A1 for details). In addition, we consider 

KIBS, which correspond to computer and related activities, R&D, and other business services 

including engineering, architectural, legal and management consulting activities (Miles et al., 

1995). Our final variable is the annual number of patent (PAT) applications from firms located in 

each of the 103 Italian provinces, belonging to the four OECD sectors and the KIBS industry.  

Data on R&D are extracted from the OECD Analytical Business Enterprise Research and 

Development database (ANBERD), which provides annual information on business R&D 

expenditure broken down into 60 manufacturing and service sectors. We consider data for Italy and 

for the time period 2002-2008. ANBERD data are at the two-digit industry level. In order to make 

them compatible with our patent data, we converted them to province (NUTS 3 region) and OECD 

sector levels (see Appendix 2). The final R&D variable (R&D) is log-transformed.12  

Data on FDI come from the fDi Markets database, which tracks cross-border greenfield 

investments for all sectors and all countries worldwide. Greenfield FDI are defined as entry or 

expansion in the host country of a foreign firm or a plant belonging to a foreign enterprise, which 

                                                           
11 For more details see Marin (2012) and Lotti and Marin (2013).  
12 This computation of the R&D variable has some limitations. First, it does not reproduce the actual geographical 
distribution of R&D expenditure. Second, it assumes that the industry composition in each province mirrors the industry 
composition in the region. Notice that in the present study the variable is used only as a control. 
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does not take account of inward FDI from mergers between domestic and foreign firms, or 

acquisition of domestic firms from foreign enterprises.13 

The data extracted on Italian IGFDI include detailed information on type and motivation of 

investment projects, business function, project localization, cluster, sector, capital investment and 

job creation,14 on a yearly basis over the period 2003-2008 (for more details see: 

http://www.fdimarkets.com). The FDI variable is aggregated at the NUTS 3 regional level, for each 

year T. Table 2 presents some descriptive statistics for our PAT, R&D and FDI variables.  

 

 

Table 2. Summary statistics (pooled sample) 

Variable Obs. Mean Std. Dev. Min Max 

PAT 3605 4.912 18.76 0 342 
R&D 3605 13.29 1.474 6.927 18.710 
DFDI 3090 0.361 0.480 0 1 
JOBS_FDI 3090 1.769 2.518 0 8.600 
JOBS_FDI_MAN 3605 0.571 1.532 0 7.329 
JOBS_FDI_SER 3605 1.166 2.221 0 8.600 
KINV_FDI 3090 1.524 2.212 0 7.849 
KINV_FDI_MAN 3605 0.476 1.323 0 7.849 
KINV_FDI_SER 3605 0.996 1.928 0 7.552 

Note: we added a unit constant inside the log function before the transformation in log. 

 

Table 3 reports the distribution of IGFDI projects by year, function (i.e. by type of activity 

located in Italy according to the fDi Markets classification) and top five FDI destination cities. It is 

worth mentioning the strong concentration of FDI within few sectors (sales, marketing and support, 

business services, retail, and manufacturing) and the largest provinces (Milan, Rome, Turin). 

For the remaining independent variables, information on province-level population density, 

province-industry employment are based on census data provided by the Italian Statistical Institute 

(ISTAT). Annual employment and value added are from the ASIA database (i.e. Archivio Statistico 

delle Imprese Attive).  

 

                                                           
13 Recent works using the same dataset are the following: Castellani et al. (2012), Crescenzi et al. (2014) and Castellani 
and Pieri (2015).  
14 Since fDI Markets includes both actual and predicted investment projects, the number of jobs created each year may 
refer to the actual or the expected number of jobs. Data on FDI are updated annually by a team of experts and analysts 
matching media and press news, balance of payments statistics and company-level information 
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Table 3. Inward greenfield FDI distribution by year, function and top five host provinces 

Year 
Number 
of FDI 

Percentages 

2003 115 12.13 

2004 131 13.82 

2005 140 14.77 

2006 148 15.61 

2007 170 17.93 
2008 219 23.10 

2009 25 2.64 

Total 948 100.0 

Function   

Business services 142 14.98 
Construction 81 8.54 
Customer contact services 6 0.63 
Design, development and testing 27 2.85 
Education and training 9 0.95 
Electricity 28 2.95 
Extraction 7 0.74 
Headquarters 12 1.27 
ICT and internet infrastructures 7 0.74 
Logistic, distribution and transportation 56 5.91 
Maintenance and servicing 4 0.42 
Manufacturing 132 13.92 
Recycling 2 0.21 
Research and development 27 2.85 
Retail 162 17.09 
Sales, marketing and support 244 25.74 
Technical support centre 2 0.21 

Top five host cities   

Milan 267 28.16 
Rome 106 11.18 
Turin 45 4.75 
Florence 21 2.22 
Bologna 19 2.00 

 

Finally, to identify large metropolitan regions, we use the concept of ‘larger urban zones’ 

(LUZ). Classification of Italian cities into larger urban zones is based on Eurostat-Urban Audit III 

data. LUZ are approximated to the functional urban region extending beyond the city core. In Italy, 

the 32 selected LUZ refer to the national capital (Rome), the regional capitals, and large (min. 

250,000 inhabitants) and medium-sized (50,000-250,000 inhabitants) local labour systems.  

Table 4 summarizes all the variables utilized in the econometric analysis, while Table 5 

shows the correlation matrix.   
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Table 4. Variable description 
Name Source Description 

PAT PATSTAT, EPO Count number of patent applications in province P, sector S, year T 
R&D ANBERD, OECD  Log industrial R&D expenditures, in province P, sector S, year T  
   
DFDI fDi Markets Dummy inward greenfield FDI in province P, year T 
JOBS_FDI fDi Markets Log number of jobs created by FDI in province P, year T 
KINV_FDI fDi Markets Log capital investment for FDI in province P, year T 
JOBS_FDI_MAN fDi Markets Log number of jobs created by FDI in province P, year T, manufacturing 

industry 
JOBS_FDI_SER fDi Markets Log number of jobs created by FDI in province P, year T, service 

industry 
KINV_FDI_MAN fDi Markets Log capital investment of FDI in province P, year T, manufacturing 

industry 
KINV_FDI_SER fDi Markets Log capital investment of FDI in province P, year T, service industry 
DEN Istat  Log population per squared km of province P  land area, year T 
EMPL ASIA Log employment in province P, year T 
LUZ1 Eurostat Dummy =1 if a province P includes a local labour system defined as a 

larger urban zone by Urban Audit III project 
LUZ2 Eurostat LUZ1 excluding the provinces of Milan and Rome 
SPEC_MAN Istat Log value added in manufacturing industry, province P, year T over total 

value added in province P, year T  
BORDER_EFFECT  Dummy for boundary provinces belonging to different regions 
PRO_IND Istat Log value added per capita in manufacturing, province P, year T  
SOCIAL_CAPITAL Istat Log of social capital (percentage of employees in social cooperatives 

over total), province P, year T 
CAPITAL_MKT Istat Financing risk (dacay rate of cash-financing), province P, year T 

Note: we added a unit constant inside the log function before the transformation in log. 

 

 

Table 5. Correlation matrix 
 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 

[1] 1.00               

[2] 0.35 1.00              

[3] 0.21 0.25 1.00             

[4] 0.29 0.28 0.93 1.00            

[5] 0.26 0.19 0.54 0.57 1.00           

[6] 0.31 0.27 0.77 0.86 0.18 1.00          

[7] 0.28 0.25 0.91 0.96 0.56 0.83 1.00         

[8] 0.25 0.17 0.52 0.55 0.97 0.16 0.56 1.00        

[9] 0.31 0.25 0.76 0.83 0.16 0.96 0.85 0.14 1.00       

[10] 0.33 0.73 0.34 0.37 0.23 0.36 0.34 0.20 0.34 1.00      

[11] 0.31 0.35 0.32 0.40 0.25 0.41 0.38 0.23 0.39 0.44 1.00     

[12] 0.11 0.23 0.08 0.00 0.08 -0.05 -0.01 0.06 -0.05 0.32 -0.05 1.00    

[13] 0.14 0.13 0.19 0.18 0.09 0.17 0.19 0.09 0.18 0.22 0.05 0.18 1.00   

[14] -0.11 -0.24 -0.12 -0.11 -0.10 -0.08 -0.09 -0.08 -0.07 -0.30 -0.22 -0.38 -0.07 1.00  

[15] -0.08 -0.15 -0.09 -0.10 -0.01 -0.13 -0.09 -0.01 -0.12 -0.18 -0.13 -0.13 -0.11 0.13 1.00 

[1] PAT; [2] R&D; [3] DFDI; [4] JOBS_FDI; [5] JOBS_FDI_MAN; [6] JOBS_FDI_SER; [7] KINV_FDI; [8] KINV_FDI_MAN; [9] 
KINV_FDI_SER; [10] EMPL; [11] DEN; [12] SPEC_MAN; [13] PROD_IND; [14] SOCIAL_CAPITAL; [15] CAPITAL_MKT. 
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4. Results 

Tables 6 to 8 present the results of our baseline random effects panel negative binomial model, 

while a series robustness checks are presented in Tables 9 to 11.15 In order to make the size of the 

effects comparable across the variables, in the tables are reported the marginal effects. 

Table 6, Column 1, shows that for the whole economy the number of patents is positively 

related to lagged province and sectoral level R&D intensity, province employment, local population 

density, the LUZ status and manufacturing specialization of the province, but not to the IGFDI 

dummy. In Columns 2 and 3 the sample is split according to the patenting sector i.e. manufacturing 

and KIBS. In Column 2, the coefficient of DFDI remains not statistically significant, while in 

Column 3 it is significant at 5 per cent level. Patenting in manufacturing is related more to past 

R&D and agglomeration forces, whereas patenting in KIBS is related to the size of the NUTS3 

region and to the arrival of foreign capital.16  

 

Table 6. The relationship between FDI (dummy) and patenting 

ESTIMATION METHOD: Panel Negative Binomial RE Model 

Total sample Manufacturing KIBS 

R&DT-1 0.065*** 
[0.019] 

0.073** 
[0.031] 

0.002 
[0.062] 

EMPLT-1 0.756*** 
[0.060] 

0.711*** 
[0.075] 

1.269*** 
[0.184] 

DFDIT-1 0.029 
[0.035] 

0.038 
[0.056] 

0.311** 
[0.136] 

DENT-1 0.330*** 
[0.069] 

0.313*** 
[0.089] 

0.126 
[0.165] 

LUZ 0.253** 
[0.118] 

0.116 
[0.148] 

0.078 
[0.271] 

SPEC_MANT-1 0.921*** 
[0.187] 

0.816*** 
[0.250] 

0.596 
[0.404] 

Geographic dummy (NUTS 1) Yes Yes Yes 
Industry dummy Yes No No 
Time dummy Yes Yes Yes 

N. Obs.  3,090 1,854 618 
N. industry/provinces 515 309 103 
Alpha test (p-values) 0.000 0.000 0.000 
*** Significant at 1%; ** significant at 5%; * significant at 10%; clustered standard errors at the province-industry level in parentheses. Estimates 
include a constant term.  

  

                                                           
15 The choice between a Negative Binomial (NB) and a Zero-Inflated Negative Binomial (ZINB) specification is made 
on the base of a Vuong test. The test statistics is standard normally distributed, with positive values favouring the ZINB 
model, and negative values favouring the NB model. In our case the value of the test statistics is -2.90 (and statistically 
significant), indicating that the NB specification is better suited for our data.  
16 We also split the DFDI variable into two dummies – for manufacturing and services IGFDI. These two dummies are 
never statistically significant in the estimates. For reasons of space, we do not report these estimates here.  
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Table 7 excludes the FDI dummy and includes FDI intensity measured in terms of (actual or 

predicted) jobs created. 

 

Table 7. The relationship between FDI  intensity (jobs created) and patenting 

ESTIMATION METHOD: Panel Negative Binomial RE Model 

Total sample Manufacturing KIBS Manufacturing KIBS 

R&DT-1 0.064*** 
[0.019] 

0.074** 
[0.031] 

0.005 
[0.062] 

0.075** 
[0.031] 

0.001 
[0.062] 

EMPLT-1 0.752*** 
[0.060] 

0.709*** 
[0.076] 

1.245*** 
[0186] 

0.707*** 
[0.076] 

1.240*** 
[0.187] 

JOBS_FDIT-1 0.008 
[0.007] 

0.008 
[0.011] 

0.053** 
[0.026] 

… … 

JOBS_FDI_MANT-1 … .. … -0.001 
[0.011] 

0.012 
[0.026] 

JOBS_FDI_SERT-1 … … … 0.010 
[0.011] 

0.051* 
[0.026] 

DENT-1 0.328*** 
[0.069] 

0.311*** 
[0.089] 

0.131 
[0.165] 

0.312*** 
[0.089] 

0.134 
[0.165] 

LUZ 0.250** 
[0.118] 

0.113 
[0.148] 

0.073 
[0.271] 

0.108 
[0.148] 

0.065 
[0.271] 

SPEC_MANT-1 0.935*** 
[0.188] 

0.825*** 
[0.251] 

0.657 
[0.405] 

0.838*** 
[0.251] 

0.688* 
[0.407] 

Geographic dummy (NUTS 1) Yes Yes Yes Yes Yes 
Industry dummy Yes No No No No 
Time dummy Yes Yes Yes Yes Yes 

N. Obs.  3,090 1,854 618 1,854 618 
N. industry/provinces 515 309 103 309 103 
Alpha test (p-value) 0.000 0.000 0.000 0.000 0.000 
*** significant at 1%; ** significant at 5%; * significant at 10%; standard errors in parentheses. Estimates include a constant term. 

  

 

The results in Column 1 show that patents are not related to the intensity of IGFDI, while 

Columns 2 and 3 show that a positive relationship emerges only for the case of patents in the KIBS 

industry. In particular, a unit increase in JOBS_FDI is related to a 5 per cent increase in KIBS 

patenting. Columns 4 and 5 show that only job creation related to FDI in services is significantly 

related to patenting in the KIBS sector. Thus, the positive link between FDI and innovation occurs 

only within services.  

 The results are similar when looking at the financial intensity of FDI. According to our 

estimates in Table 8, the larger the amount of service IGFDI, the higher is the related number of 

patents in the province’s KIBS industry. The results of our estimations confirm that patenting in 



19 

 

manufacturing remains related to urbanization economies, while patenting in KIBS is related more 

to external knowledge transfer through IGFDI.17   

This result can be explained in part by the distribution of IGFDI in Italy. fDi Markets data 

show that almost 80 per cent of investment projects registered in 2003-09 are in service activities18 

and only 15 per cent are in manufacturing. The main activities in the former group are retail, sales 

and marketing, customer care, logistics, and design and R&D. Therefore, we would argue that the 

positive relationship between IGFDI and regional patenting capability is probably driven by foreign 

MNEs’ demand for customized knowledge intensive services (i.e. software development, new 

business solutions, design, forecasting).   

 

Table 8. The relationship between FDI intensity (capital investment) and patenting 

ESTIMATION METHOD: Panel Negative Binomial RE Model 

Total sample Manufacturing KIBS Manufacturing KIBS 

R&DT-1 0.067*** 
[0.019] 

0.078** 
[0.030] 

0.005 
[0.060] 

0.079** 
[0.031] 

-0.001 
[0.061] 

EMPLT-1 0.801*** 
[0.058] 

0.753*** 
[0.072] 

1.246*** 
[0.179] 

0.755*** 
[0.072] 

1.242*** 
[0.180] 

KINV_FDI_T-1 0.007 
[0.008] 

0.006 
[0.013] 

0.062** 
[0.029] 

… … 

KINV_FDI _MANT-1 … … … 0.0005 
[0.015] 

0.026 
[0.032] 

KINV_FDI _SERT-1 … … … 0.039 
[0.013] 

0.059** 
[0.030] 

DEN 0.0004*** 
[0.0001] 

0.0004 
[0.0001] 

0.0003 
[0.0002] 

0.0004*** 
[0.0001] 

0.0003 
[0.0002] 

LUZT-1 0.280** 
[0.117] 

0.142 
[0.146] 

0.078 
[0.270] 

0.143 
[0.147] 

0.075 
[0.271] 

SPEC_MANT-1 0.905*** 
[0.190] 

0.805*** 
[0.254] 

0.731* 
[0.410] 

0.800*** 
[0.255] 

0.757** 
[0.412] 

Geographic dummy (NUTS 1) Yes Yes Yes Yes Yes 
Industry dummy Yes No No No No 
Time dummy Yes Yes Yes Yes Yes 

N. Obs.  3,090 1,854 618 1,854 618 
N. industry/provinces 515 309 103 309 103 
Alpha test (p-value) 0.000 0.000 0.000 0.000 0.000 
*** Significant at 1%; ** significant at 5%; * significant at 10%; standard errors in parentheses. Estimates include a constant term. 

 

Instrumental variable strategy. In this section we test for the potential endogeneity of FDI 

using an instrumental variable strategy. Provinces with higher levels of innovative activity may 

attract more foreign investments, thus generating a problem of reverse causality and endogeneity of 

the FDI variable. To address this issue, we adopt an instrumental variable approach using measures 

                                                           
17 The magnitude of the effect is also very similar to that of jobs created by IGFDI: a one-unit increase in KINV_FDI in 
services is related to a 6 per cent increase in the number of patents in KIBS sectors.  
18 It is useful to remember that KIBS represent only a small share of total service activities.  



20 

 

of criminal activity as instruments. As suggested by recent studies (see, e.g. Al-Sadig 2009; Daniele 

and Marani 2010) there is a clear negative relationship between criminality and inward FDI since 

these activities tend to discourage foreign investment at the local level by increasing the risks and 

costs of doing business. Danakol et al. (2013; p. 13) also underline that “the argument for 

corruption rests in the view that domestic players are better acclimatized to the institutional 

arrangements of the host economy than outsiders, and that perhaps the most significant indicator of 

institutional quality and the business environment from the perspective of foreign investors is the 

extent of local corruption”. This argument is supported by the US Department of State (U.S. 

Department of State 2012; p. 12) which suggests that “political violence is not a threat to foreign 

investments in Italy, but corruption, especially associated with organized crime can be a major 

hindrance, particularly in the South”.         

At the same time we believe that criminality, even though not totally uncorrelated with 

innovation, can affect innovative activity not directly but mainly indirectly, by hampering economic 

activity. Therefore, we assume a conditional exclusion restriction. We argue that if we control for 

the main factors affecting the economic activity included in the model, such as geographical and 

sectoral fixed effects, together with the other control variables that measure the level of economic 

activity of the province (e.g.: R&D expenditure and employment), we can eventually consider 

criminality as an exogenous variable with respect to the innovation performance.  

We test different measures of criminality, including some indicators of the presence of 

criminal organizations such as Mafia and Camorra. According to our analysis, the best instrument 

is a variable MAFIA which measures the population share of those municipalities where city 

councils were dissolved because of infiltration of Mafia over the total population of the province in 

which the municipality is located. This indicator is correlated with inward FDI, but not patents. 

Table 9 reports estimates of an exponential mean model in the KIBS sector, in which the lagged 

FDI province variables are instrumented by the lagged measure of MAFIA in the province. In the 

first stage regression, the estimated coefficient of the instrument is negative and statistically 

significant. This supports the theoretical validity of our instrumentation strategy. Note that the 

related F statistics, which ranges between 3.11 and 10.96, reveals that the selected instrument is 

more satisfactory when referred to the IGFDI dummy, whereas it is weaker when referred to the 

intensity of IGFDI. 

Table 9 shows that sign and statistical significance of the coefficients of the instrumented 

inward FDI variables are consistent with previous estimates, confirming the robustness of our main 

results. It is worth reminding that our exercise represents an attempt to mitigate the problem of 
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endogeneity of our main explanatory variable, but we are aware that to fully deal with endogeneity 

stronger instruments would be desirable. 

 

Table 9. The relationship between FDI intensity and patenting: IV estimates 

ESTIMATION METHOD: Exponential mean model with endogenous regressors  

 KIBS 

R&DT-1  1.484 

[1.232] 

1.701 

[1.435] 

1.428 

[1.128] 

EMPLT-1 -6.171 

[4.290] 

-9.458 

[7.085] 

-6.049 

[4.244] 

DFDI_instrumentedT-1 35.423** 

[15.139] 

... ... 

JOBS_FDI_instrumentedT-1 ... 8.138* 

[4.489] 

... 

KINV_FDI_instrumentedT-1 ... ... 7.121** 

[3.144] 

DENT-1 -0.602 

[1.059] 

-1.356 

[1.315] 

-1.153 

[0.926] 

LUZ -2.738 

[1.808] 

-3.568 

[2.349] 

-2.742 

[1.690] 

SPEC_MANT-1 0.396 

[2.145] 

6.447** 

[3. 

5.683** 

[2.373] 

Geographic dummy (NUTS 1)(a) Yes Yes Yes 

Time dummy Yes Yes Yes 

N. Obs.  618 618 618 

N. industry/provinces 103 103 103 

R2 of first stage regression 
MAFIAT-1 

0.262 

-0.854** 

[0.258] 

0.374 

-3.758* 

[2.132] 

0.326 

-4.253** 

[1.857] 

F-statistics 10.96 3.11 5.25 

Endogeneity test:  
Chi2 

 

25.64 

 

6.08 

 

6.08 

(p-value) (0.000) (0.013) (0.013) 

*** Significant at 1%; ** significant at 5%; * significant at 10%; standard errors are in parentheses. Estimates include 

also a constant term. (a) We excluded the South dummy to avoid collinearity with the MAFIA variable.  

 

 

5. Robustness checks  

The estimates in the previous section provide evidence of a positive relationship between inward 

FDI and the patenting activity in advanced business service firms. In this section, we test for the 

robustness of our findings in different ways.  

First, we estimate the baseline equations using different econometric approaches. Table 10 

shows the results for the main specification estimated through a ‘fixed effects’ panel Poisson model 

which controls for province-industry fixed-effects and time fixed-effects.  
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Table 10. The relationship between FDI intensity and patenting: fixed effects Poisson 

ESTIMATION METHOD: Panel FE Poisson Model 

 KIBS KIBS KIBS KIBS KIBS 

R&DT-1  0.133 

[0.081] 

0.121 

[0.081] 

0.122 

[0.083] 

0.199 

[0.081] 

0.111 

[0.083] 

EMPLT-1 -0.105 

[0.965] 

-0.198 

[0.959] 

-0.228 

[0.971] 

-0.153 

[0.962] 

-0.142 

[0.970] 

DFDIT-1 0.299*** 

[2.63] 

… … … … 

JOBS_FDIT-1 … 0.051** 

[0.023] 

… … … 

JOBS_FDI_MANT-1 … … 0.007 

[0.021] 

… … 

JOBS_FDI_SERT-1 … … 0.059** 

[0.023] 

… … 

KINV_FDIT-1 … … … 0.060** 

[0.025] 

… 

KINV_FDI_MANT-1 … … … … 0.021 

[0.027] 

KINV_FDI_SERT-1 … … … … 0.068** 

[0.025] 

SPEC_MANT-1 0.768 

[1.425] 

0.925 

[1.432] 

0.877 

[1.432] 

1.022 

[1.436] 

1.107 

[1.445] 

Time dummy Yes Yes Yes Yes Yes 

N. Obs.  618 618 618 618 618 

N. industry/provinces 103 103 103 103 103 

Alpha test (p-value) 0.000 0.000 0.000 0.000 0.000 

*** significant at 1%; ** significant at 5%; * significant at 10%; standard errors in parentheses. Estimates include a constant term. 

 

The estimates suggest that our previous results on the impact of FDI are robust to the 

inclusion of province-industry fixed effects.19 Only IGFDI in services are positively related to 

higher patenting in KIBS, with a marginal effect between 0.05 and 0.06.  

Second, we normalize our dependent variable, subtracting from the number of patent 

applications in province P, sector S, year T, the national mean (or the national median) by sector 

and year. Using this ‘new’ dependent variable, we can estimate linear panel models. The results of 

these estimates (not reported here for reasons of space, but available upon request) confirm the 

existence of a positive relationship between inward FDI and the patenting activity KIBS firms in the 

host region.20       

 Third, we try to control for spatial effects in the FDI-patenting (in KIBS) relationship by 

including in the baseline specifications of Table 7 a new set of variables: (i) 20 NUTS-2 region 

                                                           
19 In this case, while using the Poisson specification, we impose the equidispersion property.  
20 In other unreported estimates, we also extended the time lag of our IGFDI variables to two and three years. Even 
though we still obtained positive coefficients, because of higher standard errors the parameters were not more 
statistically significant.   
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dummies instead of the four NUTS-1 dummies in order to control for finer spatial effects; (ii) a new 

LUZ variable – LUZ2 – constructed excluding the provinces of Rome and Milan; (iii) a dummy 

variable for regional border effect which takes the value 1 if two provinces belonging to different 

NUTS2 regions share common border, and 0 otherwise.  

 

Table 11. The relationship between FDI intensity and patenting: spatial and local checks  

ESTIMATION METHOD: Panel Negative Binomial RE Model 

 KIBS  

R&DT-1  -0.019 

[0.065] 

-0.015 

[0.065] 

-0.019 

[0.065] 

-0.014 

[0.065] 

-0.020 

[0.065] 

EMPLT-1 1.378*** 

[0.178] 

1.356*** 

[0.180] 

1.354*** 

[0.181] 

1.370*** 

[0.178] 

1.363*** 

[0.179] 

DFDIT-1 0.325** 

[0.138] 

... ... ... ... 

JOBS_FDIT-1 ... 0.054** 

[0.027] 

... ... ... 

JOBS_FDI_MANT-1 ... ... 0.017 

[0.026] 

... ... 

JOBS_FDI_SERT-1 ... ... 0.047 

[0.027] 

... ... 

KINV_FDIT-1 ... ... ... 0.062** 

[0.031] 

... 

KINV_FDI_MANT-1 ... ... ... ... 0.029 

[0.033] 

KINV_FDI_SERT-1 ... ... ... ... 0.055* 

[0.030] 

DENT-1 0.229 

[0.210] 

0.231 

[0.210] 

0.230 

[0.210] 

0.224 

[0.209] 

0.222 

[0.210] 

SPEC_MANT-1 1.331** 

[0.591] 

1.435** 

[0.588] 

1.446** 

[0.590] 

1.459*** 

[0.588] 

1.472** 

[0.590] 

PROD_INDT-1 -0.204 

[0.345] 

-0.184 

[0.344] 

-0.174 

[0.344] 

-0.194 

[0.343] 

-0.180 

[0.345] 

SOCIAL_CAPITALT-1 0.171 

[0.104] 

0.168 

[0.104] 

0.162 

[0.105] 

0.156 

[0.104] 

0.147 

[0.105] 

CAPITAL_MKTT-1 -0.058 

[0.055] 

-0.052 

[0.055] 

-0.047 

[0.054] 

-0.054 

[0.054] 

-0.050 

[0.053] 

LUZ2 -0.045 

[0.240] 

-0.043 

[0.240] 

-0.039 

[0.241] 

-0.038 

[0.239] 

-0.029 

[0.239] 

BORDER_EFFECT 0.155 

[0.292] 

0.160 

[0.291] 

0.167 

[0.291] 

0.160 

[0.290] 

0.169 

[0.290] 

Geographic dummy (NUTS_2) Yes Yes Yes Yes Yes 

Time dummy Yes Yes Yes Yes Yes 

N. Obs.  618 618 618 618 618 

N. industry/provinces 103 103 103 103 103 

*** significant at 1%; ** significant at 5%; * significant at 10%; standard errors are in parentheses. Estimates include 

also a constant term. 

 

In order to capture unobserved heterogeneity related to the characteristics of the 

local/territorial system, we also include in our specifications: (a) a variable for the level of labour 
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productivity in manufacturing (PROD_IND) in province P; and (b) two variables capturing, 

respectively, the average level of social capital (SOCIAL_CAPITAL) and capital market/financial 

development (CAPITAL_MKT) in the province (see Table 4 for a description of the variables).  

Table 11 reports the results of these estimates. Again, we find no significant change with 

respect to the previous specifications.  

 

 

6. Conclusions 

This paper provides an empirical investigation of whether inward greenfield FDI are related to 

higher sectoral innovation activity in the host province. Combining different data sources, we 

estimated panel count models, where the yearly number of patents in province P and sector S is 

regressed against a series of lagged FDI variables measuring both the presence and intensity of FDI.  

 Our results show a positive relationship between FDI and local patenting capability only for 

the service industry. In particular, we find that larger inward FDI in service activities positively 

influences local patenting activity in KIBS, whereas we do not find a significant relationship 

between innovation and IGFDI in the manufacturing activities The results are robust to the 

inclusion of spatial controls, fixed effects and to some extent the control of endogeneity.  

 The scenario that emerges seems to be one of foreign multinationals locating new and large 

investment projects in service-related activities (such as stores, retail or showroom offices, and 

business-related activities), which is stimulating innovative activity in advanced business-service 

industries (such as computer-related firms, software industries, legal and management consulting 

industries and engineering services), likely related to the provision of new and customized 

knowledge-intensive services.  

These results have two policy implications. First, we provide evidence that attracting FDI 

helps to promote local innovation capability. The introduction of new activities from abroad seems 

to generate the creation of new ideas in the territory, which suggests that policy targeted at 

promoting FDI inflows could actually improve the competitiveness of local territories. Second, we 

found that the FDI-innovation relationship is not universal, but depends on the sectors receiving the 

FDI. In the case of Italy, foreign investments are mainly concentrated in services, and these 

activities seem to stimulate patenting activity of knowledge-intensive firms. Policies aimed at 

attracting services FDI can be expected to promote innovation in related, knowledge-intensive 

industries. However, we found no evidence that patenting in manufacturing is affected by the 

presence of foreign multinationals. Moreover, innovation in manufacturing seems to depend on 

urbanization economies, confirming the findings of previous studies (e.g. Carlino et al. 2007). 
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Therefore, innovation policies should not be the same for all sectors of the economy, rather they 

should be tailored depending on the type of targeted activity.  

 Our analysis has also some limitations. First, although panel data and the use of external 

instruments reduce the problem of endogeneity, in some models our instruments are proved to be 

weak; we believe that further work might be done to deal with the endogeneity issue. Second, in 

this paper we do not explicitly address spatial correlation between local patenting and FDI location. 

Future research could assess the potential spatial decay of knowledge spillovers using spatial 

statistics and suitable econometric techniques. Finally, in our study we use one-year time-lag for the 

FDI explanatory variable, and therefore we are able to identify only the short-term effects of the 

foreign investment on provinces’ innovations. Future works might extend the analysis on the 

medium- long-term effects with longer time lags and panel dataset. Despite these limitations, we 

believe our study constitutes a useful first attempt to understand the economic impact of FDI 

location on innovation at the sub-national level, that provides a helpful set of empirical and policy 

insights.  
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Appendix 1 

 

Table A1. Sector conversion: from NACE to OECD classification 

Code ATECO2002 (NACE Rev 1.1) OECD classification 

15-16 Manufacture of food products, beverages and tobacco Low tech (LT) 
17-18 Manufacture of textile and textile products 
19 Manufacture of leather and leather products 
20 Manufacture of wood and wood products 

21-22 Manufacture of pulp, paper; publishing and printing 
36-37 Manufacturing n.e.c.  

23 Manufacture of coke, refined petroleum and nuclear fuel Medium-low tech (MLT) 
25 Manufacture of rubber and plastic products 
26 Manufacture of other non-metallic mineral products 

27-28 Manufacture of basic metals and metal products 

24 Manufacture of chemical products and man-made fibres Medium-high tech (MHT) 
29 Manufacture of machinery and equipment n.e.c.  

34-35 Manufacture of transport equipment 

30-33 Manufacture of optical and electrical equipment High-tech (HT) 

72 Computer and related activities KIBS 
73 Research and Development 
74 Other business activities 

 
 
 

 

Appendix 2. Constructing the yearly R&D variable at the province-sector level 

 

Here, we describe the computation of the R&D variable used in the econometric estimates. Original 
industry R&D expenditure comes from the ANBERD database provided by the OECD and is 
available at the two-digit industry level of aggregation. In order to transform the data to the 
province-(OECD) industry level, we adopted the following strategy.  

First, we used census data on regional firm demographics from the ASIA archive which 
provides yearly information on number of firms in each province and in each two-digit industry. 
Using the criteria in Appendix 1, we first pooled the two-digit industries into the four OECD sectors 
plus KIBS and then calculated a series of weights equal to the share of firms located in province P, 
OECD sector S and year T, in the total number of Italian firms in sector S and year T.  

Following the same rule, we extracted R&D data (at the 2-digit level) from the ANBERD 
database and aggregated them at the level of the four OECD sectors plus KIBS, for each year. We 
then multiplied these yearly R&D data, initially available at NUTS 2 regional level, by the 
province-sector-year weight previously calculated. This provides us with a yearly R&D expenditure 
series for province P and (OECD) sector S across the period 2002-2009.  

Finally, in order to test the representativeness of our new R&D data, we aggregated yearly 
province-sector values at the NUTS 2 region level, to obtain, year by year, regional industry R&D 
expenditure. These values were then compared with the values in the OECD STructural ANalysis 
(STAN) database of business enterprise R&D expenditure (in $ million PPP) in Italy. For each of 
the years across 2002-2009, we found an average 0.9 correlation between our NUTS 2 region-level 
R&D variable and the value provided by OECD-STAN. We can conclude that our province-level 
disaggregation is a good representation of regional industry R&D expenditure in Italy.  
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