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1. Introduction 

 

It is now widely accepted that the production of technological knowledge plays a major role 

in the growth and development of regions. During the past two decades, economists and 

geographers have provided a rich and detailed account of the underlying processes of 

regional knowledge production. Researchers that have adopted a systematic analysis of the 

spatial distribution of innovative activities have often used patent data - as it contains a 

unique wealth of information on the location of invention (inventor addresses) and the type of 

knowledge produced (technological classes). 

A key limitation of this literature, however, is the short term perspective that has been 

adopted. Since patent offices have only started to store patents electronically in the 70s, most 
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analyses only cover the period 1975-2010. Despite the very past-dependent nature of 

knowledge production - the literature has remained relatively static and has little to say about 

how the geography of innovation has evolved and shifted over time. 

In this paper we provide long-run descriptive evidence about the geography of innovation and 

its evolution by analyzing patenting activity in the United States from 1836 to 2010. We 

characterize 5 fundamental patterns on innovative activities during this period: 

 

- The internationalization of innovative activities has been growing over time 

- Innovation is more concentrated than other economic activities at any point in time 

 

- The geographical concentration of innovation has increased over time 

- The spatial distribution of innovation is ‘nested’  

- Invention in cities scales superlinearly  

 

Our main data source is HistPat, a historical patent dataset recently developed by Petralia, 

Balland & Rigby (2016). HistPat contains geographical information on patents granted by the 

USPTO from 1836 to 1974. We merge this database with existing sources of patenting data 

(https://dataverse.harvard.edu/dataverse/patent), allowing us to extend the analysis until 2010. 

Every patent contains information on the technological class(es) it falls within and the county 

of residence of inventors. Our paper documents, for the first time, the evolution of the 

geography of American inventions over the past 150 years. 

 

2. The evolution of the geography of innovation: five stylized facts 
 

Stylized Fact 1: The internationalization of innovative activities has been growing over 

time 

 

Figure 1 shows the share of patents of inventors residing in foreign countries in the total 

amount of patents granted in the United States in a given year. A clear and sharp rise in the 

share of foreign patents is easily distinguishable. While the main focus of the paper is on the 

geography of innovation within the United States, this figure indicates that innovation is 

increasingly becoming a global phenomenon. Although this figure may convey the message 

of “the death of distance” as put by Cairncross (1997), we will later argue that the increasing 

globalization of innovation does not come at the expense of geographical concentration of 

innovation (within the US). Both increasing concentration and increasing globalization 

happen simultaneously. The next stylized facts indicate the globalising context is actually 

connected to a stronger localisation of innovation.  
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Figure 1: The globalization of innovation 

 

 

 

 

Stylized fact 2: Innovation is more concentrated than other economic activities at any 

point in time 

 

Figure 2 depicts the Lorenz curves based on the distribution of population, manufacturing 

output and patents respectively over metropolitan statistical areas (MSAs). It can clearly be 

seen that all are unequally distributed over the US territory. But in the case of patenting an 

even higher share of activity takes place in a smaller share of places. Lorenz curves on the 

basis of counties yield similar results. The associated Gini coefficients extend results of 

previous studies (Audretsch and Feldman, 1996; Carlino & Kerr, 2014) by showing that the  

higher degree of spatial concentration of innovation activities compared to more general 

economic activities holds since 1836.   

 

 



4 

 

 

 

 

Figure 2: Lorenz curves for population, manufacturing output and patents in MSAs over 

time. 

 

 

Stylized fact 3: The geographical concentration of innovation has increased over time 

 

Figures 2 & 3 show that this geographical inequality in patenting activity has actually 

increased from 1836 until 1975. Note that the Lorenz curve has been removed for 1990 in 

figure 3. This is due to data issues with which will be dealt with in the near future. 

Figure 3: The Lorenz curve for patenting activity of counties over time. 
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Stylized fact 4: The spatial distribution of innovation is ‘nested’  

 

Besides observing the unequal distribution in total patenting activity, we also witness a 

negative relationship between the ubiquity of technologies and the diversity of counties' 

technological production. This pattern is known as "nestedness" in natural eco-systems, and 

is the key to their resilience (Bascompte et al., 2007). Figure 4 shows an adjacency matrix in 

which counties are ranked by the number of technology classes they produce and technology 

classes ranked by their ubiquity (number of counties that produce them). A red square 

indicates that a certain county has produced patents in a certain technology class.  

An upper diagonal triangle can be distinguished. This shows a tendency that counties that 

patent in many different technology classes are more likely to produce non-ubiquitous 

technologies whereas counties that patent within few classes tend to do so in ubiquitous 

technologies. This tendency indicates that there is also a strong inequality in the nature of 

innovation, as ubiquitous technologies have been shown to be less knowledge intensive than 

non-ubiquitous technologies (Balland and Rigby, 2016).  

 

Figure 4: Patent activity by ubiquity of technologies and diversity of counties 

 

 

Stylized fact 5: Invention in cities scales superlinearly  

Figure 5 below shows a scatterplot of the logarithm of population (x-axis) against the 

logarithm of the total number of patents (y-axes). Each dot corresponds to a county-decade 

observation and the colour of the dots account for the year of the observation. The black solid 

line corresponds to a linear relationship between population and patenting activity. Figure 5 
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clearly shows that for the whole period under consideration a superlinear relationship 

between population and patenting activity exists. 

 

Figure 5: Superlinear relationship between population and patenting 

 

This relationship tends to grow over time. The scaling exponent varies from 1.02 in 1840 to 

1.22 in 1970. An exponent of 1 means that if a city grows from a population of 1 to 100, its 

patent production will grow in an order of 1 to 100, so proportional. Anything above unit 

shows properties of superlinear scaling (Batty, 2009). An exponent of 1.22, for instance, 

means that if a city grows from a population of 1 to 100, its patent production will grow in an 

order of 1 to 275. Figure 6 plots the value of the exponent for the periods considered in this 

study, all of them above unit, i.e. evidence for increasing superlinear scaling over time.  

 

 

Figure 6: Scaling is increasing over time 
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3. Knowledge complexity and the geography of innovation 

 

Our main theoretical argument to explain the maintenance and even increase in the 

unevenness of the geography of innovation is based on the increasing complexity of 

knowledge over time. The increasing complexity in the knowledge composition of inventions 

have exerted a force towards the specialization of individuals, firms, and countries, which in 

turns has also increased the returns to, and the need for, collaboration. Distance-based cost, 

however, put a natural barrier on the amount and nature of the information that can be shared, 

favoring the agglomeration of innovative activities. The basic reasoning is that if knowledge 

complexity increases more quickly that communication and transport, innovation becomes 

more concentrated. Figure 7 summarizes this idea.  

 

Figure 7: Knowledge complexity and the geography of innovation 

 

 
 

 

To test the relationship between technological complexity and the concentration of innovative 

activities in space, rely on the complexity measure developed by Fleming and Sorensen 

(2001) based on the NK model by Kauffman (1993). For each patent we compute the degree 
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of independence of knowledge "bits", using sub-classes associated with knowledge claims. 

These sub-classes offer a very fine grained level of technological disaggregation (10,000 in 

total). To measure the complexity of a given patent, we divide the number of sub-classes 

(number of elements in the system) by the sum of the ease of recombination of these sub-

classes (denominator). We then compute the average of patent complexity for each 36 NBER 

technological subcategories (Hall et al. 2001).  

Figure 8 shows 36 NBER technological subcategories for the period 1995-2005 and ranked 

according to their complexity (x-axis). On the y-axis these technological sectors are ranked 

by a Gini coefficient calculated on the basis of the Hoover curves
1
. The ranking provides a 

measure of how unequal the patenting activity within each technological subcategory is 

distributed over space. 

From figure 8 we can see a clear relationship between technological complexity and spatial 

concentration. Knowledge in subcategories like Biotechnology, Semiconductor Devices and 

Information storage is technologically complex and also tend to be highly concentrated. On 

the other hand less complex technologies like Furniture, House Fixtures and Heating are 

more evenly present across space.  

 

Figure 8: Knowledge complexity and geographical concentration 

 

 

 

 

                                                        
1
 Results are robust to different concentration indices 
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