
 

 

 

THE GEOGRAPHY OF INNOVATION IN ITALY, 1861-1913:  

EVIDENCE FROM PATENT DATA 
 

 

 

 

Alessandro Nuvolari 

(Sant’Anna School of Advanced Studies, Pisa) 

 

 

 

Michelangelo Vasta  

(Department of Economics and Statistics, University of Siena) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

March 2014 

Preliminary and incomplete draft. Please do not cite without the authors’ authorization! 



2 
 

1. Introduction 

Over the last twenty years or so, the geographical dimensions of inventive activities and 

the emergence, consolidation and demise of regional or “localized” innovation systems are 

themes that have featured prominently in the economics literature (Feldman and Kogler 2010 

for a thorough recent survey). This recent “innovation studies” literature suggests that 

differences in regional innovative activities are possibly one of the most likely candidates for 

explaining convergence and divergence in economic performance at regional level.  

The origins and the nature of the divide in economic performance between Northern and 

Southern Italy is an issue that has vexed more than one generation of economic historians. At 

this stage the debate is still ongoing without any sign of imminent closure (compare, for 

example, Daniele and Malanima 2011 with Felice 2013). In comparison with the traditional 

literature on the questione meridionale (the “southern question”), the most recent 

contributions are undoubtedly characterized by an attempt to provide more and more 

sophisticated quantitative assessments of different dimensions of economic performance 

between the different areas of the country since the unification. In particular, considerable 

progress has been obtained as far as aggregate indicators of economic performance are 

concerned, so that two recent and somewhat conflicting sets of estimates for GDP per capita 

are now available (Daniele and Malanima 2011, Felice 2013). Relatedly, also our knowledge 

of the spread of industrialization is much improved thanks to the estimates of industrial value 

added constructed at the fine-grained provincial level by Ciccarelli and Fenoaltea (2013) and 

of industrial labour force constructed by Ciccarelli and Missiaia (2013). In addition to these 

assessments of economic performance, the most recent literature has also been working to the 

elaboration of new regional estimates in broader dimensions of living standards using proxies 

such as heights, nutrition, education and human capital, infant mortality, life expectancy, etc. 

(Vecchi 2011) and also to the construction of aggregate indicators of human development 

(Felice and Vasta 2012). Finally, one should also point to pioneering attempts to assess some 

potential cultural foundations of economic performance through the construction of regional 

indicators of social capital (Felice 2012).   

Notwithstanding this burgeoning literature and the multiplication of research efforts in 

different directions, there has been so far only a very limited examination of regional 

differences in the patterns of inventive activities and innovation performance. This paper aims 

to fill this research gap by provide a preliminary examination of the geography of innovation 

in Italy during the Liberal Age (1861-1913). Our inquiry is based on a newly developed data-

set comprising all Italian patents granted in Italy in five benchmark years. The rest of the 
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paper is organized as follows. Section 2 contains a description of the data and the sources 

used in the paper. Section 3 is devoted to our reconstruction of the (changing) geography of 

innovation in Italy during the Liberal Age. In section 4, by means of a simple econometric 

exercise we try to assess the potential factors accounting for the concentration of  patenting  

activities at provincial level. Section 5 draws conclusions and implications for further 

research.  

2. Sources and Data 

Following an established tradition, we measure inventive activities using patents. In 

particular, we use a recent data-set of Italian patents granted during the Liberal Age 

constructed by Nuvolari and Vasta (2013).  The dataset contains all the 10,124 patents granted 

in Italy in five benchmark years: 1864-65 (520 patents), 1881 (941 patents), 1891 (1,618 

patents), 1902 (2,987 patents) and 1911 (4,058 patents).1 The choice of these benchmarks has 

been dictated by our concern of ensuring an even coverage of the entire liberal age period. 

The historical sources of these data are the Italian official serial publications of Ministero di 

Agricoltura, Industria e Commercio (MAIC 1864-1885, 1886-1893, 1894-1901, 1902-1916). 

For each patent we have collected the following information:  

1. The date in which the patent was applied (data di deposito); 

2. The date in which the patent was granted (data di rilascio); 

3. The official patent number; 

4. The name(s) of the patentee(s): this may be an individual inventor or a firm;2  

5. The residence(s) of the patentee(s); 

6. The initial duration of the patent; 

7. The number and duration of the extensions (prolungamento) of the patent;3 

8. A short description of the invention; 

9. The technological category in which the patent was classified by the office;  

10. Other information about the life of the patent (changes in the number and residence of 

patentees following a prolungamento or completivo, changes in the patent 

specification). 

                                                      
1 Given the small number of patents registered in the early years after the unification, we have decided to have an 

initial benchmark of two years, 1864 and 1865. 
2 By following patents over their lifespans, we have identified 106 patents that were initially granted to 

independent inventors and some years later, when prolonged, were attributed to firms. In this case, we have 

decided to classify these patents as corporate. Interesting enough, 12 of these patents were granted to Thomas A. 

Edison and prolonged few years later in the name of Compagnie Continentale Edison societé anonyme.   
3 For each cohort, we have thoroughly checked the possible existence of extensions (prolungamento) in the 

official publications of the following fifteen years.  
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In this paper we consider only the patents assigned to Italian residents in these 

benchmark years. The data-set contains 3,897 patents whose distribution across benchmark 

years is as follows: 1864-65 (257), 1881 (338), 1891 (486), 1902 (1,022) and 1911 (1,794). 

Our fundamental geographical unit is the “province”. Provinces were a local administrative 

unit of the time. They  did vary significantly in terms of population and geographical 

extension, since their actual borders reflected peculiar historical and geographical accidents. 

The main advantage of using provincial data is obviously that they provide a very fine-

grained picture (moving from the regional to the provincial level means in this historical 

period means that moving from 16 to 69 geographical units) and, therefore, provincial level 

data may reveal spatial heterogeneity that can remain concealed when using regional data. 

This is in line with some recent contributions on the Italian regional divide such as Ciccarelli 

and Fenoaltea (2013), Ciccarelli and Missiaia (2013) and Ciccarelli and Proietti (2013). 

Interestingly enough, one of the main results emerging from the contribution of Ciccarelli and 

Fenoaltea (2013) is exactly that the patterns of economic activities at provincial level are 

somewhat more intricate than those visible at the broader regional level which were 

highlighted in some previous contributions (for example Daniele and Malanima (2011). Still, 

it is worth remarking that ours is the first contribution to consider the spatial distribution of 

inventive activities in the Italian context.  

In the construction of the data-set, patents were assigned to provinces using fractional 

counting. This means that if a patent was granted to two inventors, one living in Milan and 

another living in Florence, at each province was assigned 0.5 of that patent. One of the main 

limitations of patent data is that they typically comprise inventions of exceedingly different 

quality ranging from minor technical improvements to existing products and processes to 

genuine technological breakthroughs (Schmookler 1966).  

In order to deal with this issue, in this paper we have also constructed an indicator of 

patent quality. The indicator is the “planned” duration of the patent (measured in years). This 

is computed by adding to the initial duration all the years for which the patent was prolonged. 

The intuition is straightforward: patents taken or prolonged for longer durations are probably 

seen, in the eyes of the patentees, as covering more important inventions. Therefore, this 

indicator may be interpreted as representing an ex ante assessment of the value of the patent, 

with some possible revisions due to the extensions. In order to account for the size of the 
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provinces, we have normalized patents using the present population extracted from the 

population censuses (MAIC 1865, 1883, 1903, 1914).4 

In our econometric exercises we try to assess some broad determinants of patent 

localization. First, we consider a set variables aimed at capturing the effects of human capital 

and the endowment of technical skills of the province. The first variable of this type is the 

literacy rate of the province computed as number of people able to read and write on the total 

of present population (MAIC 1865,1883,1893,1903,1914).5 We try also to take into account 

the possible impact of higher education using a dummy variable that takes the value of 1 if the 

province contains at least one officially recognized university (MAIC 1881, 1893, 1913).6 

Unfortunately so far, we are not still able to include in our exercise a suitable measure neither 

of technical education nor of secondary schools education.  

Besides human capital and technical skills, a rich stream of literature has highlighted the 

critical importance that agglomeration and urbanization may exert on inventive activities 

(Mokyr 1995). Accordingly, in this paper, we have constructed a variable that measure 

urbanization by looking at the share of people living in cities with more than 30,000 

inhabitants in the year in question. This variable has been constructed on the basis of census 

data and other related sources. It is worth noting that this variable has been thoroughly 

reconstructed for each benchmark year paying particular attention to the cities that were 

moving above or below the threshold. In addition, we also assess the possible role played by 

the “intensity” of “access to information” available in each province. We measure this factor 

by looking at the number of newspapers and periodicals published in a province per 

population. The source for this variable is MAIC (1881, 1893, 1908, 1913).7 Of course, this is 

a rather rough proxy, but it is difficult to device more sophisticated indicators at the provincial 

level. Another possible determinant of inventive activities is the transport infrastructure. In 

this period, railways were clearly the fundamental invention that revolutionized the structure 

of transport systems. It is worth noting that at the Unification the railway network of the 

country was largely incomplete and it had an eminently local nature reflecting the borders of 

the pre-unitary states. Instead, at the end of the period considered, the railway network 

became possibly the most important transport infrastructure of the country. We use the ratio 

                                                      
4 The population for 1891 (year in which the Census was not taken due to the financial difficulties of the 

kingdom) has been interpolated using the observations of 1881 and 1901.  
5 For the year 1891 (year in which the Census was not taken) we have used the share of spouses who were able 

to sign the marriage register.  
6 We consider government universities, “università libere” such as Bocconi University, and institutions offering 

“certified” graduate courses connected to secondary schools.  
7 Since the data contains information only on newly founded newspapers and periodicals, the observation for 

1864 has been estimated assuming that in the period 1864-1880 there were only new newspapers and periodicals 

founded and no newspaper disappeared. 
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of kilometers of railways over the surface of the province to measure the density of railway 

infrastructure existing in each province (MLP 1878, Ferrovie dello Stato 1911) 

Finally, we make use of the recent estimates of the spatial distribution of the labour 

force and of industrial value added constructed by Ciccarelli and Missiaia (2013) and 

Ciccarelli and Fenoaltea (2013). This allows us to examine the connection between inventive 

activities and spatial patterns of industrialization. In particular, we consider the spatial 

distribution of the labour force in the engineering sector as a possible determinant of inventive 

activities (the variable is meant to be a measure of the endowment of mechanical skills in the 

province). We also use the index of relative industrialization introduced by Ciccarelli and 

Fenoaltea (2013). This is an index constructed as the ratio between the share of the industrial 

value added of the province in total industrial value added divided by the share of male 

population (aged 15 or more) living in the province in the total population.  

3. The geography of inventive activities: a preliminary snapshot 

The maps reported in Figure 1 show the geographical distribution of patents per million 

inhabitants in the benchmark years. Initially, right after the Unification (1864-1865 map), the 

distribution of patents is strongly concentrated in the North and in the northern provinces of 

the Centre (especially in Tuscany). Notably, even in these regions, the distribution of patents 

is rather skewed with few provinces - Torino, Genova, Milano, Firenze and Livorno holding 

the major bulk of patents. The industrial triangle (Torino, Genova and Milano) is already 

clearly delineated, although in a somewhat embryonic shape. Subsequently, it is possible to 

observe two main trends. The first trend is an increasing diffusion of patenting activities: in 

1864-1865 there are 27 provinces out of 59 with zero patents and 52 out of 59 with less than 5 

patents, whereas in 1911 there are only 6 provinces out of 69 with zero patents and 31 out of 

69 with less than 5 patents. Alongside with this process of gradual spatial diffusion, the 

second trend consists in the growing concentration of patenting activities in a few selected 

areas of the country. The main location is obviously the industrial triangle which becomes 

clearly visible in all benchmark years since 1881. In 1911, Roma is also a province with a 

strong density of patenting activities, which probably reflects its administrative role as the 

capital of the kingdom. Overall the maps of figure 1 also suggest that regions may be rather 

heterogeneous as far as inventive activities are concerned, so that it is not uncommon to see 

provinces with relatively high level of patent per capita next to provinces with low levels of 

patent per capita.   
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[Figure 1 around here] 

The maps reported in Figure 2 contain the geographical distribution of patents adjusted 

for their quality. More specifically, the figure reports the number of duration-years of the 

patents of each province per million inhabitants. In other words, if in a province we have 5 

patents with duration of 2 years and 3 patents with duration of 5 years, we have assigned a 

score of 25 duration-years (5x2 + 3x5=25) to the province in question. Then this score is 

divided by the resident population in millions. Overall, the dynamics is similar to the one 

emerging in Figure 1. Also in this case, the industrial triangle is clearly the predominant area. 

Perhaps the most interesting feature of Figure 2 is that the province of Roma seems to 

“emerge” somewhat earlier, namely in 1891.  

[Figure 2 around here] 

Figure 3 presents the density of patent activities across the three macro-regions of the 

country by means of box-plots.8 Again, the critical role of the industrial triangle is visible in 

all benchmarks. The figure also suggest a rather clear pattern of regional differentiation. The 

median for the North provinces is always above of the median of the Centre provinces and the 

median of the Centre provinces is always above the median of the South Provinces. However, 

it is also clear that the distribution of the North and Centre provinces tend to overlap because 

the median of the North provinces is always located between the first and the second quartile 

of the distribution of the Centre. The distribution of the South instead tends to overlap with 

the lower part of the distribution of the Centre provinces. Besides the cities of the industrial 

triangle, the other provinces characterized by high densities of patenting activities are 

urbanized provinces with large populations (Roma, Palermo, Napoli, etc.). Figure 4 contains 

the distribution of the quality adjusted patents represented again by means of box-plots. Also 

in this case the profiles of the distribution seems to mirror closely those emerging from Figure 

3.       

[Figures 3 and 4 around here] 

 

                                                      
8 Throughout this paper we adopt the following geographical partition of the country: the Northern area 

comprises Piedmont, Liguria, Lombardy, Veneto and Friuli; the Central-area comprises Emilia-Romagna, 

Tuscany, Marche and Umbria; the Southern and islands area comprises Campania, Abruzzo, Molise, Basilicata, 

Puglia, Calabria, Sicily and Sardinia. 
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Table 1 examines the changing correlation of patenting activities over time. Two points, 

in this case, merit attention. The first is that there is a clear path-dependent effect in the 

location of patenting activities, so that a provinces with higher density of patents in a certain 

period tend to be characterized by higher densities also in the following period. The second 

point is that the strength of this path-dependent effect tend to increase over time.  

[Table 1 around here] 

In order to examine the possible historical legacy of pre-Unification institutional set-

ups, Table 2 contains the distribution of patents in the first two benchmark years (1864-65 and 

1881) after the Unification considering the borders of the pre-Unitary states. This means that 

we have considered each province as belonging to the preunitary state in which it was 

originally located. The overall patterns are in line with the evidence discussed so far. The 

table suggests the existence of a divide between the North and the Centre and the South (at 

least for the largest states). In the first benchmark, the Granducato di Toscana displays a truly 

remarkable performance overtaking that of Regno Lombardo-Veneto. In the second 

benchmark, Granducato di Toscana declines and it is overtaken by the growth of Stato 

Pontificio which is probably accounted for by the effect of containing the city of Roma 

(annexed in 1870 and becoming capital in 1871). Again, we believe that with the exception of 

the anomalous dynamics of the Granducato di Toscana and the Stato Pontificio, the main 

message arising from Table 2 is that of a strong path-dependence in the location of inventive 

activities, in the sense that one cannot exclude that the predominance of the industrial triangle 

may have some long term roots in the history of the pre-unitary states. Figure 5 sets out the 

data of Table 2 by means of histograms.  

[Table 2 around here] 

[Figure 5 around here] 

 

In Figure 6 we consider the connection between patenting activities and 

industrialization. In order to do so, we construct an Index of Relative Patenting (IRP) which is 

analogous to the Index of Relative Industrialization (IRI) estimated by Ciccarelli and 

Fenoaltea (2013). IRP is computed as the ratio between the share of patents in a province in 
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total patenting in Italy and the share of the present population in a province over the total 

population. In mathematical terms, we have that: 
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where i indicates the province, t indicates the year, patit the number of patents granted to 

inventors in province i in year t, Nt the number of provinces in the dataset in year t, popit the 

population resident in province i in year t.  

[Figure 6 around here] 

Again, the peculiar character of the industrial triangle is immediately visible for all 

benchmark years. In the first benchmark there are few other provinces which seem also to be 

characterized by concomitant high levels of relative patenting and industrialization (Firenze, 

Napoli and Livorno). It is interesting that the predominant role of the industrial triangle in 

terms of relative industrialization (IRI) is emerging at relatively late stage, approximately 

since 1891 (Ciccarelli and Fenoaltea 2013), whereas in terms of patenting activities is clearly 

visible at least since 1881.    

Table 3 examines the relationship between IRP and IRI by means of OLS regressions. 

In all the samples there is a clear significant relationship between industrialization and 

patenting. The coefficients range between 1.7 and 2.5 so that relative small changes in relative 

industrialization are actually related with larger changes in relative patenting which perhaps 

may be interpreted as pointing to the existence of scale economies in inventive activities. The 

behaviour of the relationship is also similar in the pooled regression. Finally, the R2 

coefficient is increasing over time suggesting that the connection between industrialization 

and patenting is becoming less noisy over time.  

[Table 3 around here] 

Table 4 documents the differences in the patterns of spatial correlation between relative 

industrialization and relative patenting by means of the Moran I statistic. Moran I statistic is  a 

correlation coefficient which assesses the degree of spatial autocorrelation of a distributed 

variable in a given geographical space. In other words, Moran I statistic measures whether a 

variable displays a tendency to be systematically clustered in space, or, on the contrary, it is 
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randomly spread. Higher values of Moran I statistic indicate a stronger degree of spatial 

autocorrelation. In other words, higher values of the Moran I statistic mean that provinces 

with relatively high values of IRI or IRP tend to be neighbouring to other provinces with 

relatively high values of IRI or IRP. Moran I statistic is computed as follows. Assume that the 

variable x  is defined over a number locations n . We can construct a matrix W  (spatial 

contiguity matrix) which indicates whether two provinces are bordering. The matrix is 

symmetric and each element ijw  is equal to 1 when the locations i  and j are neighbouring and 

to 0 otherwise. The elements on the main diagonal of the contiguity matrix are equal to 0. In 

this case Moran I statistic is equal to  
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where is xxz ii   (the deviation of ix  from the mean). Higher values of I indicate a 

stronger degree of (positive) spatial autocorrelation. Cliff and Ord (1981: pp. 42-46) illustrate 

how to compute significance intervals for Moran’s I statistic under two different hypotheses: 

the first one is that the observations x  are normally distributed (normality assumption) 

whereas the second one (randomised assumption) assumes that the realizations of x  were 

extracted from one of the possible n ! permutations of the n values of the variable x over the 

n locations.  

[Table 4 around here] 

The main point emerging from Table 4 is that industrialization (IRI) exhibits a 

significant degree of spatial autocorrelation whereas this does not hold for patenting (IRP) 

which is characterized by relatively low levels of Moran I statistic that are always not 

significant. Our interpretation for this result is that patenting is affected to a much higher 

degree than industrialization by some idiosyncratic factors that have a very limited tendency 

to spread to neighbouring provinces. For example, the maps in Figure 1 and 2 suggest that the 

existence of a large urban centre inside the province, which is a characteristic only of a 

restricted number of them, may be a powerful driver of patenting. On the other hand, 

industrial production seems to have a stronger tendency to spread over space, possibly driven 

by geographical factors that are more widespread than those relevant for patenting (e.g. the 

availability of water resources, transport infrastructures, suitable locations for factories, etc.).   
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4. The determinants of patenting activity 

In this Section we examine systematically the relationship between patenting activities 

(patenting per million population: patpop) and an array of possible localisational 

determinants. We consider five possible types of determinants. The first is the human capital 

endowment of the province (literacy rates: literacy and university dummy: unidummy); the 

second is the urbanization rate (urbanization); the third is “access to information” measured 

using newspapers and periodicals published per million population (newspop); the fourth is 

transport infrastructure, measured by railways per kilometres squared (rail); the fifth is the 

endowment of engineering skills, measured by labour force employed in engineering sectors 

(engshare).  

Our econometric specification is the following:  





ititit

itititit

railgengsharefnewspope

onurbanizatidunidummycliteracybapatpop )ln(
 

In order to construct the dependent variable in logarithmic form when the province 

contains 0 patents we have added 1 to the variable patpop. 

Table 5 reports the results of regressions over the entire data-set. All variables are 

significant with the expected signs. We have also estimated a specification which does not 

include the engineering employment, obtaining fully consistent results.  

[Table 5 around here] 

Table 5 reports also standardized beta coefficients in order to provide some insights into 

the relative strength of the different factors. Overall, in the pooled regression, literacy and the 

engineering employment share seem to be the stronger determinants of patenting activities.  

In Table 6 we exploit the panel structure of the data and we re-estimate the model of 

Table 5 using fixed effects. In this case, we believe that the fixed effects is the most 

appropriate estimation approach since we have a restricted number of covariates and for this 

reason, our results, are possibly affected by an omitted variable problem. Therefore, 

controlling for fixed effects at province level should be helpful in mitigating this issue. 

Furthermore, the fixed effects specification is also consistent with a view positing a 

significant degree of micro-heterogeneity at the level of provinces in terms of socio-cultural 

characteristics with potentially long historical roots, a theme that has a long tradition in the 

literature on Italian economic development (Putnam 1993).  
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[Table 6 around here] 

The results reported in Table 6 indicate that the variables that are significant in the panel 

estimations are literacy, railway infrastructure and the share of engineering employment. In 

the second specification which does not include the latter variable, the university dummy 

becomes also significant. Therefore, the panel estimation suggests that a more restricted set of 

variables is actually affecting patenting rates than those identified in the pooled estimation. 

Interestingly enough, we see that the variable urbanization is not anymore significant. The 

upshot of these results is that, overall, the factors that more strongly correlated with patenting 

are basic education and mechanical engineering skills.  

Table 7 reports the results of the same regression model for each benchmark year.  

[Table 7 around here] 

In all five benchmark year, the coefficients for literacy is always significant. Instead the 

coefficients for newspapers and periodicals and for engineering employment are significant in 

four benchmark years. This again may be interpreted as a confirmation of the critical role of 

basic education. It is remarkable that the urbanization coefficient is significant only in the first 

benchmark year after the unification.  

We have obtained similar results to those reported in Table 5, 6 and 7 when running the 

regressions with the patents adjusted for quality.  

5. Concluding remarks 

In this paper we have made a first attempt to look at the geography of innovation in 

Italy during the Liberal age. According to economic historians this is a critical phase in the 

long run development of the Italian economic since it represents the moment in which the 

industrialization process was actually launched on a national scale although in a preliminary 

fashion (Fenoaltea 2011). Research on regional divides in economic performance has also 

focussed in the same period. Using patent data, we were able to provide what we believe is a 

first historically plausible assessment of the different innovation performance of Italian 

provinces. We can summarize our findings in three main points:  

i) Patenting activities is concentrated in the province of the so-called industrial 

triangle since a relatively early stage. This precocious concentration may reflect to 

some degree the legacy of the history of pre-unitary states 
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ii) The geography of patenting activities is also characterized by a rather clear-cut 

geographical divide pointing to threefold partition of the country in North, Centre 

and South (this is a pattern similar to that emerging from other indicators).  

iii) We find that the most important determinant of the localization of patenting 

activity is the literacy rate of the province, which suggests a link between 

patenting and basic education.  

iv) Finally, we were also able to uncover an interesting connection between patenting 

and industrialization (with patenting activities able to account for about 30% of the 

variance of industrialization).   

This latter point provides some interesting direction for further research, which we 

intend to develop in the near future. The general intuition is that the location of 

industrialization in this historical phase is the outcome of the interaction of four type of 

factors: the availability of water power (which was critical for a country lacking major coal 

deposits), the comparative level of real wages, the market potential of each province, the 

endowment of the social capital of the province and the innovation capabilities. It would be 

interesting to attempt to tease out the relative impact of these factors using a fully integrated 

model. In this way, our interpretation of the geography of innovation can be seen in terms of 

two interconnected “tales”. The first “tale” is essentially a story of the determinants of 

patenting activities; the second “tale” is instead a story of the determinants of 

industrialization.  
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Table 1. Inter-temporal correlation patents per million population, 1864/65-1911  

1881-1864/65 0.6164*** 

1891-1881 0.8878*** 

1902-1891 0.9185*** 

1911-1902 0.9491*** 

Source: our own elaboration.  

 

 

Table 2. Distribution of patents according to pre-unitary states borders (1864/65-1881)* 

  1864-65 1881 

No. 

patents 

Present 

population 

Patents per 

million 

population 

No. 

patents 

Present 

population 

Patents per 

million 

population 

Regno di Sardegna 130.5 4,123,803 31.6 98.66 4,644,625 21.2 

Regno Lombardo-

Veneto 
42.5 2,998,181 14.2 128 6,494,788 19.7 

Ducato di Modena e 

Reggio 
2 631,378 3.2 1.33 693,682 1.9 

Ducato di Parma e 

Piacenza 
1 474,598 2.1 4 494,023 8.1 

Granducato di 

Toscana 
34 1,826,334 18.6 18 2,039,400 8.8 

Stato Pontificio 10 2,436,683 4.1 49 3,579,966 13.7 

Regno delle Due 

Sicilie 
34 9,179,703 3.7 39 10,513,144 3.7 

Total  254 21,670,680 11.7 337.99 28,459,628 11.9 

* For 1864-65 Regno Lombardo-Veneto does not include the provinces of Veneto and Mantova and Stato 

Pontificio does not include Roma since both areas were not yet unified with the rest of the country.  

 

 

Table 3. Index of Relative Patenting (IRP) versus Index of Relative Industrialization (IRI), 

1864/65-1911  

Year Coefficient IRI R2 

1864-65 2.591 0.3107 

  (0.5112361) 

 1881 2.162799 0.3662 

  (0.3476242) 

 1891 2.111722 0.4957 

  (0.2602214) 

 1902 1.73722 0.4648 

  (0.227757) 

 1911 1.697933 0.4544 

  (0.2272892) 

 Pooled  1.98217 0.3932 

  (0.1349252) 

 Source: our own elaboration on patents database and Ciccarelli and Fenoaltea (2013). 
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Table 4. Spatial autocorrelation for IRI and IRP 

IRI Moran I statistic Normalized Randomized 

1864-65 0.262 *** *** 

1881 0.24 *** *** 

1891 0.306 *** *** 

1902 0.357 *** *** 

1911 0.453 *** *** 

IRP Moran I statistic Normalized Randomized 

1864-65 -0.006   

1881 0.028   

1891 0.006   

1902 0.046   

1911 0.006   

Notes: *,**,*** indicate significance levels of 10%, 5% and 1% respectively. 

 

Table 5. Determinants of patenting activity 

Variables 
(1) 

ln patpop Beta 
(2) 

ln patpop Beta 

literacy 0.0188*** 0.288 0.0241*** 0.368 

 (0.00344)  (0.00348)  

urbanization 0.0152*** 0.185 0.0222*** 0.270 

 (0.00375)  (0.00373)  

newspop 0.00404** 0.133 0.00558*** 0.183 

 (0.00162)  (0.00168)  

unidummy 0.261** 0.088 0.334*** 0.113 

 (0.118)  (0.124)  

engshare 0.789*** 0.284   

 (0.143)    

rail 6.347*** 0.133 8.046*** 0.169 

 (2.321)  (2.429)  

Constant -0.508***  -0.296**  

 (0.128)  (0.129)  

Observations 266  266  

R-squared 0.625  0.581  

Notes: *,**,*** indicate significance levels of 10%, 5% and 1% respectively. 
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Table 6. Determinants of patenting activities, panel fixed effects estimations 

Variables 
(1) 

ln patpop 
(2) 

ln patpop 

literacy 0.0143** 0.0143** 

 (0.00676) (0.00683) 

urbanization 0.00974 0.0111 

 (0.0138) (0.0140) 

newspop 0.000176 0.00154 

 (0.00262) (0.00257) 

unidummy 0.627 0.774* 

 (0.442) (0.441) 

engshare 0.498**  

 (0.222)  

rail 8.280** 9.605** 

 (3.904) (3.899) 

Constant -0.0194 0.234 

 (0.278) (0.257) 

Observations 266 266 

R-squared 0.312 0.294 

Number of provincia 69 69 

Notes: *,**,*** indicate significance levels of 10%, 5% and 1% respectively. 

 

Table 7. Determinants of patenting activities by year 

Variables 
(1) 

ln patpop 

(2) 

ln patpop 

(3) 

ln patpop 

(4) 

ln patpop 

(5) 

ln patpop 

literacy 0.0469*** 0.0240*** 0.0101* 0.0337*** 0.0288*** 

 (0.00969) (0.00827) (0.00558) (0.00781) (0.00725) 

urbanization 0.0270*** 0.0122 0.00611 0.0121 0.0105 

 (0.00632) (0.00802) (0.00755) (0.00828) (0.00670) 

newspop 0.0487*** 0.00144 0.00826** 0.00999** 0.00768*** 

 (0.0180) (0.00362) (0.00334) (0.00395) (0.00234) 

unidummy 0.167 0.555** 0.0805 0.395 0.140 

 (0.207) (0.229) (0.215) (0.248) (0.209) 

engshare 0.590 1.022** 1.167*** 0.569* 0.460** 

 (0.487) (0.463) (0.369) (0.324) (0.186) 

rail 1.530 12.61** 8.888*  3.303 

 (8.275) (5.086) (4.910)  (3.590) 

Constant -0.822*** -1.077*** -0.874*** -0.669** -0.429 

 (0.294) (0.310) (0.294) (0.318) (0.350) 

Observations 59 69 69 69 69 

R-squared 0.737 0.578 0.615 0.624 0.712 

Notes: *,**,*** indicate significance levels of 10%, 5% and 1% respectively. 
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Figure 1. Geographical distribution of patents per million present population, 1864/65-1911 
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Figure 2. Geographical distribution of quality adjusted patents per million present population, 

1864/65-1911 
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Figure 3. Patents per million present population, 1864/65-1911 
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Figure 4. Quality adjusted patents per million present population, 1864/65-1911
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Figure 5. Distribution of patents according to pre-unitary states borders (1864/65-1881)* 

 
* For 1864-65 Regno Lombardo-Veneto does not include the provinces of Veneto and Mantova and Stato 

Pontificio does not include Roma since both areas were not yet unified with the rest of the country. 
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Figure 6. Index of Relative Patenting (IRP) versus Index of Relative Industrialization (IRI), 

1864/65-1911
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