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Abstract

There is a growing body of regional research on the location of creative and talented work-

ers. This paper offers a new perspective by examining independent inventors. Independent

inventors operate outside of corporate and academic institutions, but clearly engage in

creative activities. To identify and investigate inventor location patterns, extensive data

were compiled from the U.S. Patent and Trade Offi ce. There is a striking orientation to-

ward the western regions of the United States. In a negative binomial regression analysis,

the effects of natural and cultural amenities, the research milieu, human capital, local per

capita income, industrial diversity, tolerance, and other factors are tested against the U.S.

county-level distribution of independent inventors. Statistically significant estimates are

found for natural amenities, human capital, and county population. The local research

environment also helps explain the spatial pattern. Of all variables, independent inventor

location exhibits the highest elasticity with respect to per capita income. This factor has

often been overlooked in research on the creative economy.

JEL classification: R12, J61, O15.



1 Introduction

It is widely acknowledged that invention, innovation, and the location of creative indi-

viduals underlie urban and regional dynamism (Glaeser 2005b, Andersson 1985, Marshall

1920). Most scholars agree that spatial economic development is tightly bound to the gen-

eration and dissemination of local knowledge (Malecki 2010). While academics delve deeper

into the connection between intellectual capital and economic development, a new regional

strategy has taken root across the world (Cooke & Lazzeretti 2008, Andersson et al. 2011).

Policy makers now view smart, skilled individuals as a major catalyst for regional devel-

opment, inspired by Florida’s (2002a) The Rise of the Creative Class. These initiatives

seek to enhance regional assets (primarily, cultural amenities) that act as a magnet for the

creative class. Yet one academic critic alleges this "cult of urban creativity" conjures up

policies with little academic evidence to back them (Peck 2005). In a more sympathetic

review, Glaeser (2005a) calls Florida’s work a " ... great volume popularizing the acad-

emic literature on the importance to cities of attracting human capital." Because Florida’s

(2002a) prescriptions have become so prominent in regional policy circles, Glaeser implores

scholars to press on with a critical debate over the core ideas and supporting evidence.

This paper analyzes regional knowledge generation and the location of creative indi-

viduals through patent activity. To be patentable, a proposed invention must be novel,

useful, and non-obvious. In this case, "creativity" (the patent activity of inventors) is

clearly identified by an outcome; that is, by actual knowledge creation. Our aim is to

investigate how the location of inventors conforms with the literature on the

regional distribution of the creative class and innovative activity.

In previous regional work, patent counts have been employed to capture regional inno-

vative capacity and are believed to be strongly correlated with long-run economic growth

(Porter 2003). Patents have been used to assess the regional patterns and determinants of

innovative capacity both in the United States and Europe (Ó hUallacháin 1999); (Lobo &

Strumsky 2008);(Andersson et al. 2005). An ongoing research stream relies on patent cita-
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tions to investigate local networks and knowledge spillovers (Jaffe et al. 1993, Breschi & Lis-

soni 2009). Recently, a longitudal study across U.S. regions found that patent activity has

continued to grow over time (Rothwell et al. 2013). The article found that higher patent-

ing in metropolitan areas supports productivity growth, reduces unemployment rates, and

helps cultivate more publicly-traded companies. Yet patents are concentrated primarily in

just 20 U.S. metropolitan areas.

Our aim is to help advance recent research on patents and innovative regions by

investigating the geographic distribution of U.S. independent inventors. These inventors are

an important subclass of economic agents who have a documented patent record, but whose

invention is not tied to a corporation or academic institution. As implied by "independent,"

they retain the property rights granted by the U.S. Patent and Trademark Offi ce (USPTO)

for themselves.

U.S. independent inventors are archetypes of the individualistic, Schumpeterian econ-

omy, mythologized as the entrepreneurial genius working from a garage. Yet they have not

been examined in the urban and regional literature. We contend that their patent activity

should be considered creative. While there is wide variation in the quality and utility of

patents, it is time-consuming and costly for individuals to acquire them. As a result, trivial

inventions are not typically patented.

An advantage of patent data is that inventors can be tied to specific locations: all

inventors must list their residence when applying for a patent. For independent inventors,

we exploit this geographic information to investigate spatial patterns and determinants.

We relate the findings to what is known about creative clustering in the regional science

literature.

The paper provides both a descriptive overview of the U.S. county patterns of inde-

pendent inventors (2000—2009) and a multivariate analysis of location determinants. As

we shall see, there is a notable bias toward western regions of United States, especially the

California coast. Southern regions rank lowest in terms of independent inventors relative
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to population. With a negative binomial regression model, we test county determinants.

We estimate the effects of regional variables that are likely to be associated with inventors’

spatial distribution. After controlling for population, the county’s quality of life (natural

and cultural amenities) is expected to exert a positive effect, which would support previ-

ous research using the spatial distribution of creative occupations (McGranahan & Wojan

2007). In addition, we regress measures of the local knowledge economy: research and de-

velopment (R&D) and the presence of research universities, which can serve as sources of

ideas as well as established local networks for the commercialization of knowledge. Given

previous evidence on local human capital in attracting and retaining innovative individu-

als, we estimate the impact of this possible determinant as well. County per capita income

enters the regressions to capture the inventors’need to be close to financial investors and

local market opportunities.

Essentially, our findings indicate that a core set of the U.S. county-level variables has

a statistically significant effect on the spatial distribution of independent inventors. The

results are robust even after separating urban and rural counties, where some interesting

differences emerge. County per capita income, research universities, and natural amenities

are positive and statistically significant in all specifications. In contrast with the creative

class theory, ethnic diversity (measured by the foreign-born population share) is not sig-

nificant. The results from testing another hypothesis put forth by (Florida 2002a)—that

the size of the gay population correlates with the creative class—are actually counter to

expectations.

Local per capita income seems to be the major factor associated with the county pattern

of inventors, after controlling for population size and other independent variables. This

important determinant has been largely neglected in previous work on regional innovation

systems and knowledge-based activity.

Overall, the findings suggest that independent inventors are likely to be found in high-

income counties, with a solid local knowledge-economy base and favorable natural ameni-
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ties. While every large region of the United States has counties with these attributes,

they are more prevalent in the Far West, Rocky Mountains, and New England than in the

Southeast.

The remaining sections of the paper are as follows. Section 2 reviews the literature

on the creative economy and its relevance to independent inventors’ location. Section

3 explains the inventor data base and describes the 2000-2009 concentration across U.S.

counties. Section 4 presents the model specification and the hypotheses advanced to explain

the 2000-2009 location patterns. The regression results are given in Section 5, followed by

discussion of limitations in Section 6. Finally, Section 7 concludes the paper and points to

directions for future research.

2 The Creative Economy and Inventor Location

Over the past decade, empirical location research has branched out from studies of firms

to explore the spatial distribution of creative and talented individuals. In this section,

we briefly review the pertinent developments. A more expansive overview of the creative

economy literature, including often-overlooked antecedents to contemporary research, can

be found in Karlsson (2011).

First, it should be noted that beyond location, the creative economy literature offers

an inchoate theory of regional growth. This has stirred considerable controversy. There

is an ongoing debate on the extent to which the creative class differs from human capital

(educational attainment), which had previously been established as a fundamental driver of

economic growth (Lucas 1988, Romer 1990). Florida et al. (2008) argue they are offering a

complementary approach to human capital. Even so, Markusen (2006) inveighs against the

"fuzzy causal logic" that puts forth an amorphous creative class as a fundamental driver

of regional growth. Other critics point to serious limitations (Storper & Scott 2009). The

creative economy theory implies that the contributions of talented individuals matter more

to regional competitiveness than firm employment decisions. Among other salient points,
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Storper & Scott (2009) argue that urban and regional growth should address "recursive

interactions" between firm employment and labor mobility. Indeed, a shift-share analysis

of occupations in U.S. regions by Gabe (2006) discovered that jobs do not necessarily

follow creative people. This paper provides evidence that the existing stock of creative

occupations does not lead to subsequent growth in the creative economy.

Indeed, there remains disagreement about how to define creative economic actors in

cities and regions (Comunian et al. 2010). The typical approach is to identify occupations

that require high levels of human capital. In first advancing his thesis, Florida (2002b)

characterizes the creative class as encompassing the kinds of jobs where the " ... function

is to create new ideas, new technology, and/or new creative content." From artists to

engineers, creative occupations require varying degrees of knowledge and talent.

Like occupation data, patents are imperfect measures of regional knowledge

creation and innovation. Not all inventors wish to patent their inventions. For

example, some inventors rely on trade secrets and are not willing to disclose

how their invention works. As for patents, some may represent relatively trivial

inventions without any economic or social value. Yet current research suggests

that most patents do signify inventive activity that is highly prized in the

marketplace. It has been estimated that the average market value of a U.S.

patent is more than $500,000, although there is considerable variation (Rothwell

et al. 2013).

By narrowing our focus to independent patent holders, we cannot address

the debate about the creative economy’s overall contribution to regional growth.

To be sure, these inventors are not a proxy for the creative class. Yet we can

explore how the regional attributes potentially associated with the distribution

of the creativity, as suggested in previous work, fit the spatial pattern of indi-

vidual inventors. In fact, one virtue of studying this small cohort of creative

workers is the modest size: They would not be a fundamental determinant of
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overall regional growth. Therefore, we can assess the causality of independent

variables like per capita income, educational attainment, or local research em-

ployment. With independent inventors, there is far less likely to be endogenity

problems as there would be with attempting to explain larger, more broadly

defined groups of creative workers.

In the connection with location, the creative economy literature can be distilled to four

main points: (1) creative workers are highly mobile; (2) they thrive in a open, competitive

meritocracy and value regions that are tolerant and open; (3) they are attracted to cultural

and natural amenities; and (4) they have an urban orientation (Florida 2002b, Lee et al.

2004, Florida et al. 2008).

The first point concerning high interregional mobility is implied by the creative econ-

omy literature, starting with Florida (2002b). Recent evidence from Sweden, however, calls

into question the hyper-mobility of creative class, which is not much different than other

segments of the workforce (Hansen & Niedomysl 2009). Given a dearth of empirical evi-

dence on mobility, the authors then question the creative class thesis as a basis for regional

theory. There is evidence, however, that inventors—our concern in this paper—do in fact

migrate across both short and long distances (Breschi & Lissoni 2009). Miguélez et al.

(2010) track patents to demonstrate inventor mobility across European regions.

The second and third points about cultural diversity and amenities as attractions has

been more widely accepted. The early empirical work examined the location of human cap-

ital (the share of the population with a bachelor’s degree or above) (Florida 2002a). Across

large U.S. metropolitan areas, strong associations are found between human capital shares

and diversity (measured by a "gay index," or unmarried, same-sex households). Cultural

amenities and human capital shares are also found to be correlated. Another indicator

of diversity is the “melting-pot" measure: the share of the foreign-born population in a

region. In the United Kingdom, Clifton (2008) found associations among the creative class,

ethnic (foreign-born) diversity, cultural services, and economic growth.
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While most original empirical work involved correlations, a second wave of studies uses

a multivariate regression analysis. This approach was taken by McGranahan & Wojan

(2007), who estimate U.S. employment growth with a set of simultaneous equations. The

authors find that the initial share of creative occupations in the U.S. counties is statistically

significant in explaining the subsequent decade’s regional job growth, while controlling for

other regional attributes like outdoor amenities.

As discussed earlier, a drawback in the published studies is the use of occupational data.

Recognizing problems with broad occupational categories, McGranahan & Wojan (2007)

offer a more precise definition. Their approach excludes occupations that have low levels

of creative activity or those involved primarily in services not tied to significant knowledge

creation. For example, “education, training, and library occupations” and “healthcare

practitioners and technical occupations” are excluded. With a more precise definition

of creative occupations, McGranahan & Wojan (2007) help clear up some of the early

confusion about who should be included in the creative economy. Their work is also

notable for finding that natural (not just cultural) amenities are significant in explaining

the growth of creative occupations in U.S. counties.

Recently, the research on the creative economy shifted from occupations to the micro-

individual level, specifically examining holders of higher education degrees in creative-

related fields (Comunian et al. 2010). The focus of the research was on creative individuals

with arts-related degrees (bohemians) in the United Kingdom. Comunian et al. (2010)

primarily examine labor market effects, but also present evidence on location; i.e. that

the country’s largest urban center (London and the Southeast region) accounts for a large

share of the arts degree holders. In a different regional context, Olfert & Partridge (2011)

assessed the location of Canadian cultural occupations. Their main finding was that ethnic

diversity was associated with the share of this segment of the creative class, but not the

subsequent growth of cultural workers.

In contrast with bohemian artists and cultural workers, this paper examines a subclass
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that is closer to the technological "geek" at the end of the creative economy spectrum.

Independent inventors are likely to differ from artists in many respects (Markusen 2006).

Yet they may be similar regarding their concentration in large urban areas, the fourth

point emphasized in the creative economy literature. In research on European cities, the

creative class is found in large population centers, yet there appears to be distinct urban

hierarchy. The creative class spatial distribution appears to adhere to the rank-size rule,

but with "a steeper overall slope than that of the total population" and lower attraction

to small cities (Lorenzen & Andersen 2009).

Apart from the creative economy literature, scholars see cities as hubs of smart indi-

viduals who generate massive knowledge spillovers and elevate urban productivity (Glaeser

2005b). There are strong reasons to expect to find that patent holders, like others in the

creative class, concentrate in large urban areas. U.S. patent activity has been an dis-

tinctly urban phenomenon since the nineteenth century (Higgs 1971, Pred 1966, Sokoloff

2009). Today, patents remain concentrated in major urban centers (Acs et al. 2002, Lobo

& Strumsky 2008). Bettencourt et al. (2007) observe that most patents are awarded to

U.S. inventors who reside in large metropolitan areas. A decidedly urban bias in patent

activity makes sense. Obtaining a patent is costly and time consuming, especially for indi-

viduals without institutional support. Urban areas offer specialized legal and other support

services, as well as potential marketing channels for commercialization.

The likely urban orientation of inventors also ties to the concept of "buzz" advanced

by Storper & Venables (2004) to explain urban agglomeration. The authors argue that

face-to-face contact in cities is a “highly effi cient technology of communication; a means of

overcoming coordination and incentive problems in uncertain environments; a key element

of the socialization that in turn allows people to be candidates for membership of ‘in-groups’

and to stay in such groups; and a direct source of psychological motivation.”The article

does not explicitly relate inventors (or the creative class) to the economic spillovers of

"unplanned and haphazard, inter-network contact," or the face-to-face advantage of urban
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externalities. Yet this reasoning, along with the widely accepted view that urbanization

economies are fundamental to creativity, would seem to apply to inventors.

In sum, although the creative economy has not gained traction as a theory of regional

growth, the original ideas have been successful in generating hypotheses about regional

attributes likely to attract and retain creative workers. They are expected to be found in

open, tolerant, high-amenity urban areas. Recently, however, there is growing awareness

that the creative class is heterogeneous. Accordingly, our study looks at a segment that

may share location similarities with other creative workers like bohemian artists, but may

exhibit differences as well.

In the next section, we provide a U.S. regional profile, including an overview of the urban

vs. rural distribution and county location quotients. We then use regression analysis to

see whether independent inventors are spatially sorted according to factors like population

size, income, amenities, knowledge economy attributes, and diversity.

3 Descriptive Overview

Our analysis is based on a unique database compiled from U.S. patent records. As a reliable

measure of inventiveness, U.S. patents have an advantage in that the U.S. Patent and

Trademark Offi ce (USPTO) applies uniform standards (Hall 2008).1 As Hall et al. (2001)

point out, each patent constitutes a voluntary exchange of temporary monopoly rights for

product disclosure. The granting of this property right provides a strong incentive for

individuals, firms, universities, and other entities to disclosure ideas that are potentially

profitable.

The USPTO database used in this research extracts all independent patent holders,

1The U.S. Patent and Trademark Offi ce (USPTO) defines a patent as “a property right granted by the

Government of the United States of America to an inventor ... to exclude others from making, using, offering

for sale, or selling the invention throughout the United States or importing the invention into the United

States for a limited time in exchange for public disclosure of the invention when the patent is granted”

(U.S. Patent and Trademark Offi ce 2007).
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which to our knowledge has never been assembled before. Most patents are assigned to

someone other than the inventor, typically because of contractual agreements requiring

inventors to assign patents to their employers. The inventor retains ownership of the

property right if he or she assigns it to themselves or leaves it unassigned. In either

case, the retention of the property right leads to the reasonable assumption that patents

granted to independent inventors were developed outside of large corporate or university

establishments.

One major diffi culty in working with patent data is the correct handling of misspelled

names. Inventors with multiple patents may reference their name differently on each ap-

plication, leading to the possibility of being over counted. Given the limited number of

years used in this study, inspection for misspellings in the data was performed individu-

ally. The process was aided greatly by the use of the SOUNDEX algorithm, which uses

pronunciation to re-code names into an alphanumeric code.

Keeping with convention, we used only utility patents, representing roughly 88 percent

of all patents granted. To obtain only those patents granted to independent inventors,

observations were eliminated from the data set unless they were solely assigned to an

individual or left unassigned. Inventors with addresses outside of the continental United

States were excluded.

The data were manually cleaned to remove misspellings and other errors to facilitate

geo-coding. The geo-coding followed two methods: using a locater in a geographic infor-

mation system software, ArcMap, and Google geo-coding services.

The sample for 2000-2009 encompasses 119,373 separate independent inventors. Of

these, 96,379 individuals (80.7 percent) have only one patent, while 22,994 were granted

multiple patents. The average number of patents per inventor for the entire sample is

1.45. According to USPTO definitions, the top patent categories were Communications

and Electrical, Land Vehicles, and Static Structures.

Figure 1 displays the state-by-state distribution of independent inventor patents per
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100,000 residents. While investors are spread across all states in the continental United

States, the map suggests the pattern is uneven. Apparently, there is a westward tilt, with

notable concentrations in the Far West and Rocky Mountain regions. A high statewide

concentration of independent patent holders is also found in the Minnesota, Maryland, and

the New England states of Massachusetts, Connecticut, and New Hampshire.

[Figure 1 here: State Map of Independent Inventors Per 100,000 Residents]

From a broad regional perspective, our calculation of location quotients (LQs) confirm

the particularly strong western bias, along with New England on the east coast. The

regional LQs, given in Table 1, measure the intensity of independent inventor location.

These location quotients take the regional share of independent inventor patents relative

to the regional share of the U.S. population. The highest intensity is in the Far West,

followed by the Rocky Mountain region (see Table 1). The only other region with a LQ

above one (and thus over-represented by independent inventors) is the New England region.

The Plains, Great Lakes, Southwest, and (especially) the Southeast regions—are the least

represented by independent inventors relative to their population.2

[Table 1 here: Regional Location Quotients]

We now turn to examine the urban-rural distribution. Core counties of large urban

areas dominate the country distribution of independent inventor patents by independent

inventors, which is consistent with previous creative economy studies. Following the ERS

Rural-Urban Continuum (Beale) Codes to delineate urban and rural counties, we found

that 86.8 percent of these patents are in metropolitan areas. Approximately 36.8 percent

of the patents cluster in metropolitan areas with population bases between 250,000 to one

million and 20 percent in metropolitan counties with fewer than 250,000 people. Non-

metropolitan counties comprise around 13 percent of independent inventor patents.
2All location quotients are statistically different from unity at the one percent level of significance.

Statistical tests for the LQs were implemented using the approach described in Guimarães et al. (2009).
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Table 2 shows the urban-regional hierarchy in more detail. Los Angeles County (the

largest in population) occupies the top spot in terms of inventors (4.4 percent of the total).

Actually, the county is over-represented by inventors. A county-level location quotient

(LQ)—the ratio of the county share of independent inventors to the county share of the

U.S. population—is 1.3. Also observe in Table 2 that all counties in the New York City

area (the largest urban area in terms of population) are absent from the top ten in terms

of independent inventors. New York City (the county with Manhattan) has the eleventh

highest independent patent holders (approximately one percent) and a location quotient of

1.8 (higher than Los Angeles). In fact, there are numerous counties on the east coast with

location quotients above two, especially in the greater New York area. In addition, there

are strong local clusters of independent inventors in New England.

[Table 2 here: Leading U.S. Counties for Independent Inventors]

Even so, the most remarkable phenomenon is how much the western United States

overshadows all other regions. After Los Angeles, the second highest independent patent

share is found in Santa Clara County, California (the San Jose-Silicon Valley area), which

is world renowned as an inventive and creative region. For Santa Clara County, the in-

dependent inventor patent-population ratio (4.2) is by far the largest of any major U.S.

urban area.

Following Los Angeles and the Silicon Valley, the largest number of independent inven-

tors are found in Orange and San Diego Counties, well known for a mix of high-quality

urban and natural amenities. Maricopa County, Arizona (Phoenix) follows in fifth place.

The Great Lakes region is represented by Cook County, Illinois (Chicago), which is the

second largest in population, but ranks in sixth place in terms of inventors (the location

quotient is below one). Houston, Texas, the third largest county in population, ranks

seventh in terms of inventors. As for the east coast, Middlesex County, in the Boston,

Massachusetts metropolitan area, has the eighth largest share of independent inventors
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and a high location quotient. Middlesex is the county adjacent to the urban core county

of Boston itself (Suffolk County) and home to Harvard and MIT in Cambridge.

Apparently, the distribution of inventors comprises a separate county-level hierarchy

that is distinct from the county-population distribution. Beyond an expected urban ori-

entation, relatively mobile independent inventors may locate in areas with a particularly

desirable quality of life. The California coast is known to have the country’s mildest cli-

mate, stunning natural beauty, and sophisticated (high amenity) cities. Smaller counties

in the Rocky Mountain western region also offer exceptional recreational opportunities and

a high quality of life. In fact, small western counties in Utah, Idaho, New Mexico, and

Oregon have some of the highest LQs. Accordingly, natural and cultural amenities may

influence the location patterns of independent inventors.

A further inspection of our data base discloses that an intellectual, research-intensive

environment attracts independent inventors. As seen in Table 2, Boulder, Colorado has the

second highest inventor-population location quotient of any county with a population over

100,000, trailing only Santa Clara County, California (home to Stanford University). This

Rocky Mountain urban center has a major research university in close proximity to some of

the best outdoor opportunities in the United States. It is not surprising that independent

inventors may cluster around other intellectual labor and the externalities engendered by a

strong local knowledge economy in "college towns" like Boulder, Colorado and Cambridge,

Massachusetts. Inventiveness is known to take place around dense clusters of smart people

(Glaeser 2005b). Along with the university research environment, high concentrations of

human capital around "college towns" may matter.

4 Model Specification

To explain independent inventor patterns across U.S. regions, we developed county-level re-

gression models that test the number of individuals with patents as the dependent variable.

Given the discrete and nonnegative nature of the inventor data, we opted to use a count
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regression model (for a full exposition, see Cameron & Trivedi (2005)). With count data,

the natural choice is to assume a Poisson distribution for the dependent variable. However,

we found that the main hypothesis of the Poisson regression—the equality of the conditional

mean and variance—was not supported by the data. To the contrary, the data were overdis-

persed, a situation that occurs when the conditional variance exceeds the conditional mean.

Overdispersion has the adverse effect of biasing the estimates of the standard errors in a

Poisson regression, similar to the presence of heteroskedasticity in the linear regression

model. To overcome this problem, we used a negative binomial regression, a model that

naturally accommodates overdispersion. Like the Poisson regression the negative binomial

also assumes the exponential mean parameterization:

E(yi) = λi = exp(x
′
iβ) , (1)

where yi is the number of inventors in county i, xi are the explanatory variables and β are

the parameters to be estimated. We will use the more popular quadratic parameterization

of the variance function,

V (yi) = λi(1 + αλi) , (2)

which includes an additional parameter, α, that measures the extent of overdispersion.

Note that the model collapses to the Poisson when α equals 0. The above formulation

of the negative binomial, known in the literature as the negative binomial 2 (NB2), has

the advantage of being the version of the negative binomial model that is more robust to

distributional misspecification (Cameron & Trivedi 2005). Estimation of this model by

maximum likelihood is straightforward and was implemented using the statistical software

Stata, version 10.

4.1 Dependent Variable

Next we explain the variables used in the model. Our dependent variable is the number of

independent inventors for each U.S. county (for all states except Alaska and Hawaii) from
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2000-2009. Inventors who are granted multiple patents are counted once in their respective

counties. We test the regional distribution of inventors at the U.S. county level because it

is the smallest level of spatial disaggregation for which we have local characteristics. Of

the 3,078 total U.S. counties included in the model, 2,705 had at least one patent by an

independent inventor.

4.2 Independent Variables

The U.S. county factors analyzed to explain the distribution of independent inventors

are total population, natural and cultural amenities, per capita income, human capital,

research employment, a research university presence, industrial diversity, openness to

immigrants, and tolerance. Summary statistics for each of these variables are presented

in Table 3 (in non-logarithmic form). Note, however, that to interpret the estimates for

independent variables as elasticities, most enter the model in logarithmic form. Table 3

also lists the expected signs for estimates from the regression analysis. The hypotheses

behind the inclusion of these variables are described next.

[Table 3 here: Summary Statistics for Regression Variables]

Total Population

The regressions introduce the county’s total population as a control for size, given that

the number of independent inventors in U.S. counties serves as the dependent variable.

Beyond acting as a control, population size may pick up positive urbanization economies.

Larger population bases provide access to a diverse range of local economic activities for

inventors. Ó hUallacháin (1999) contends “large metropolitan areas are replete with inter-

acting inventors, firms focused on innovation, social structures that favor unconventional

thinking and industrial systems that encourage formation of dynamic small firms.”While

most of the urbanization research has focused on corporate and academic invention, the

urban thesis would seem to apply to independent inventors as well. By residing in areas
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with larger populations, inventors are able to share the cost of some services that would

be expensive to provide solely for themselves. Moreover, to operate a commercial venture,

inventors would be likely to need access to labor with diverse skill sets.

Cultural and Natural Amenities

Given the emphasis in the creative economy literature, the possible effects of amenities

should be tested. Both natural and cultural amenities are likely to play a strong role in

the location of independent inventors. These amenities enter the model (along with other

variables explained next) to test quality-of-life attributes. These variables are hypothesized

to be crucial in explaining the county pattern of inventors (Glaeser et al. 2001). For U.S.

counties, the effect of cultural amenities is captured by aggregating employment categories

associated with amenities.

Following Glaeser et al. (2001), Cultural amenities is the share of total employment

accounted for by cultural industries. Cultural industries are defined by the appropriate

NAICS categories for Performing Arts; Spectator Sports and Related Industries; Museums,

Historical Sites, and Similar Institutions; and Full-Service Restaurants. Specifically, the

variable is the sum of all cultural amenities-related employment in these industries as a

share of county employment. It enters the model as employment per 1,000 workers

in the county.

Natural amenities, including an area’s climate and topography, have also been shown

to be important factors in studies of creative activity, above all through the line of research

using the U.S. county-level index of McGranahan (1999). Outdoor amenities, for exam-

ple, have been emphasized as a key driver in rural regional growth of the creative class

(McGranahan et al. 2010).

The index developed by McGranahan (1999) is used in this study to capture a set of

natural characteristics that could enhance a county’s attractiveness as a place of residence

for mobile inventors. Natural amenities encompasses each county’s climate, topography,

water area, and other natural assets. Areas with a mild climate, varied topography, and
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proximity to surface water (e.g. ponds, lakes and shoreline) score higher than those that

do not. In fact, Ventura County, California, scores the highest on the natural amenities

index (11.17). This broad measure, which encompasses a variety of natural attributes,

makes sense to test in the model. The index includes attractions like parks, beaches, and

lakes, yet also climate. Based on the index, a mild climate with ample outdoor amenities

is expected to be the kind of county where independent inventors cluster.

Per Capita Income

The regressions include the county’s per capita personal income to account for possible

pecuniary influences on the location of inventors. Holding population constant, Per capita

income will potentially pick up a desire on the part of inventors to locate close to sources

of funding for patent application preparation and filing costs, commercialization, startup

funding, and ongoing finance needs. In the United States, money for early stage commer-

cial ventures based on patents is funded by a relatively few wealthy investors. Raising

capital from the private sector, new ventures are generally limited in the number of in-

vestors and in how money is raised. In private offerings, state registration requirements

stipulate that capital cannot be raised by means of public advertising or solicitation. In-

stead, there needs to be a preexisting relationship between the company and the investor.

Often entrepreneurs in early stage ventures do not know many qualified investors to finance

a private offering. In fact, states impose limits on the number of investors and strive to

ensure that they can accept risk, effectively limiting the source of capital to high net worth

individuals. Typically, inventors and entrepreneurs seek out "angel" investors and other

private sources of income through local social networks, which are highly concentrated in

"hot spots’such as California and Boston (Freear et al. 2002). Venture capital, another

source of fund, is extremely concentrated in a few places, most notably in the Silicon Valley

(PricewaterhouseCoopers 2011).

Besides access to capital, high income regions also offer a larger, potentially more

sophisticated local demand base for new ventures (Porter 2003). Generally, high income
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regions offer a more competitive environment for commercialization of patents, all else the

same.

Besides being a source of funding and demand for new ventures, higher per capita

income will no doubt reflect a greater provision of cultural amenities. Yet recall that our

model includes Cultural amenities as employment, in line with the practice used in previous

studies (as described earlier). The relation between higher per capita income and cultural

amenities has not been tested in earlier work on creative location. To our knowledge, this

is the first attempt to test whether cultural employment holds up as a measure of amenities

in a model that also includes per capita income.

Human Capital

Independent inventors are likely to concentrate in areas with a strong knowledge econ-

omy, including higher levels of overall educational attainment. Baptista & Mendonça

(2010) find that human capital is positively related to “knowledge based” start ups. As

for the creative class, Florida et al. (2008) stress that human capital plays a complemen-

tary role in economic development. Local economies with higher levels of human capital

may exhibit knowledge spillovers, leading to higher levels of productivity. This increase

in regional productivity attracts other educated workers. Berry & Glaeser (2005) argue

that skilled entrepreneurs start businesses that tend to hire other skilled people, further

concentrating human capital in urban areas. Moreover, areas with higher levels of human

capital have been shown to have a positive effect on the local quality of life.3 Accordingly,

we test whether independent inventors are associated with local pools of human capital. It

is predicted that, all else the same, counties with high levels of human capital, as measured

by educational attainment will have greater numbers of independent inventors. Human
3 In this regard, Shapiro (2006) examines the underlying causes of the positive correlation between

human capital and local area employment growth. He finds that roughly two thirds of employment growth

is attributable to the gains in productivity from higher local levels of human capital, while the other third

stems from improvements in an area’s quality of life due to the presence of the higher levels of human

capital. The two effects can work in tandem. If this is the case, one would expect amenities that attract

individuals with high human capital to have a multiplier effect (Glaeser et al. 2001).

18



capital enters the models as the number of people in each county with a bachelor’s degree

or higher as a share of the population.

Industrial Diversity

The location of independent inventors may also be influenced by a diversified county

industrial base. Empirical analyses of regional growth in the United States suggest that

positive externalities are transmitted through local economic diversity[(Wagner & Deller

2005)]. In a paper on Swedish patent counts, Andersson et al. (2005) provide evidence that

links the location of regional creativity to industrial heterogeneity. Essentially, this paper

confirmed the hypothesis of Jacobs (1969) on urban dynamism and industrial diversity, but

in a context similar to ours: the spatial distribution of patents. Following Andersson et al.

(2005), we constructed an inverse Herfindahl-Hirshman (H-H) index to account for the

varying industrial structure across U.S. counties. Industrial diversity is based on two-digit

NAICS employment. For counties with jobs completely concentrated in one industry, the

H-H index will equal one. Since we take the inverse of the Herfindahl-Hirschman index, an

increase in the variable above one represents an increase in economic diversification.

Research

The strength of the regional research environment is no doubt important to indepen-

dent inventors. In particular, the presence of local research universities should be tested.

Local research universities often provide networks (or pipelines) for codified knowledge

like patents. Previous studies have argued that creative work by engineers, scientists, and

artists have distinct regional location patterns according to the type of knowledge they use

in their field of work: analytic (science and mathematics-based), synthetic (engineering-

based), or symbolic (culturally-based) (Wojan et al. 2007). Hansen et al. (2005) find

differing migration patterns of scientists, engineers, and artists. In particular, scientists

and engineers heavily concentrate around universities, which offer networks (or pipelines)

for codified knowledge like patents (Malecki 2010).
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Given the relationship between research universities, invention, and commercialization,

there is an expected positive effect on the number of independent inventors who reside in

particular counties. Moreover, universities are posited in the literature as a magnet for

talented individuals (Florida et al. 2008). In this paper, Research university is a dummy

variable. Using data from Carnegie Foundation for the Advancement of Teaching (2000),

the variable is constructed to indicate counties that are home to at least one research

university.

Another important local attribute may be the presence of a private research and devel-

opment milieu (Agrawal & Cockburn 2003). To capture the effect of private research and

development, the Bettencourt et al. (2007) approach is adopted, whereby employment in

research and development serves as a proxy for private sector activity. To construct Re-

search employment, county employment in “scientific research and development services”

(NAICS 5417) is obtained from the U.S. County Business Patterns (U.S. Census Bureau

1998 - 2005). The variable is the share of total county population. It turns out that

San Diego County, California, with its large contingent of biotech firms, has the most

employment in this category. Sixty five percent of counties are without any research and

development employment.

Openness

Along with the hypotheses discussed so far, we are interested in testing Florida’s (2002a)

thesis that openness to a diverse population attracts creative workers. There is evidence

that the ethnic diversity (representing an openness to immigration) may serve to enhance

regional productivity, as reflected in higher U.S. metropolitan area wages(Ottaviano &

Peri 2006). A for the location of talent, the notion is that these regional traits represent

low barriers to entry for human capital into the creative economy (Florida et al. 2008).

Yet Olfert & Partridge (2011) found mixed evidence for ethnic diversity in their empirical

location study of Canadian cultural workers. Their measure of ethnic diversity appears to

explain cultural occupation shares in urban areas (as opposed to rural), but not the local
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growth in this segment of the creative class. In our analysis of U.S. inventor location, we

test an immigration-based "melting pot" variable to capture a region’s potentially open

attitude toward human capital. Openness is tested as the county’s foreign-born population

as a share of total county population.

Tolerance

In research on the geography of talent, the diversity of the population has been tested

through the gay (same-sex household) share of the regional population (Florida 2002a).

Like Openness (the foreign-born population share), this variable is assumed to capture

openness and tolerance, which are deemed to be quintessential characteristics of the creative

economy. Again, the argument is that talented workers cluster where there are low barriers

to entry for creative work; that is, where talent and skill are keys to economic success.

Discrimination degrades the potential for creative work and the ability of a region to attract

creative workers. In turn, for the regressions on inventor location, we test Tolerance as

the county’s unmarried, same-sex household population as a share of the total county

population, which similar to that found in Florida (2002a). For this measure, the top three

counties have well-known concentrations of gay people: San Francisco, California, Monroe

County, Florida (Key West), and New York County (Manhattan).

5 Results

Table 4, 5 and 6 present the results of the negative binomial regression analysis of inde-

pendent inventor location. First we cover the estimates for all counties in our data base

(Table 4) and then discuss the separate results for urban and rural counties (Tables 5-6).

In Table 4, we contrast five specifications in the all-county model. Columns 2 and 3

show the effects of adding the research and university variables, while columns 4 and 5 add

openness and tolerance. Across all specifications, the explanatory variables conform to our

expectations, with the exception of Cultural amenities, Openness, and Tolerance.
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Total population is, as expected, associated positively with the spatial distribution of

inventors, in part as a result of urban economies that are not picked up in other variables.

While our results show do not confirm that cultural amenity employment is a location

determinant, (as tested in previous work), the variable may not be accurately identifying

restaurant employees and other cultural amenity workers because of reporting and non-

disclosure problems (especially in smaller counties). On the other hand, Natural amenities

clearly matter and help explain the Far West and Rocky Mountain concentrations of in-

dependent inventors presented earlier in our descriptive overview. Moreover, we detect

a positive influence for Human capital. A smarter population base may provide special-

ized services for knowledge pipelines and generate the "buzz" through face-to-face business

contacts that analysts attribute to urban advantages (Storper & Venables 2004).

Per capita income exhibits the strongest impact in explaining the spatial distribution

of independent inventors. The estimates given in Table 4 can be interpreted as elasticities

since they are estimated in log form. In the complete specification of the model (column 5),

our estimates show that a one percent increase in county per capita income is associated

with approximately 1.5 percent rise in the number of independent inventors.

In addition, we find that industrial diversity and a knowledge economy/research envi-

ronment helps explain the county patterns of inventors. Three measures of the knowledge

economy are tested, beginning with Human capital alone, as shown in column of Table 4.

Human capital has the expected positive sign and remains statistically significant when

Research employment and Research university are included (see columns 2 and 3). Sur-

prisingly, the marginal effects of Human capital low, particularly when compared with Per

capita income. Observe in Table 4 that the estimate for Per capita income has a much

stronger association with independent inventor location than any dimension of the knowl-

edge economy. As for the other knowledge economy variables, Research employment (which

measures the strength of the overall research environment) is not statistically significant.

Table 4 reveals, however, that Research university is positive and statistically significant
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in all specifications.

Whereas the role of human capital (educational attainment) in regional development is

well established, the role of the research university is not. For example Faggian & McCann

(2006) find universities presence does not explain regional growth when controlling for

human capital. However, we find that Research university helps explain the location of

independent inventors, even after controlling for regional human capital (the population

with college degrees). This suggests that research universities may support local creative

activity. Yet as we found with human capital, the marginal effects are small. In Table 4

(column 5) we see that the presence of the research university in the county is associated

with a 0.27 percent increase in independent inventors.

Columns 4 and 5 give the results when the openness and tolerance measures are added

to the regressions. For Openness (the county’s foreign-born population share), we find an

unexpected negative sign, but the estimate is insignificant. Also counter to expectations,

we find that Tolerence (the proxy for the gay population share) is negative and statistically

insignificant (see column 5).

[Table 4 here: Independent Inventor County Location Determinants, All

Inventors]

Further regression analysis separates urban and rural counties, with the results dis-

played in Tables 5 and 6.4 For the urban county regression (Table 5), we see that county

per capita income variable still has the greatest elasticity. The only difference is that In-

dustry diversity (the inverse Herfindahl-Hirshman index) is now negative, but statistically

insignificant.

Next we turn to the results for rural counties alone, which are given in Table 6. The

only real differences between the urban and rural regressions are (1) that Research univer-
4The dissection of urban and non-urban counties uses definitions of metropolitan and non-metropolitan

counties from the United States Department of Agriculture (2003). Urban counties are those counties with

one or more urbanized area and outlying counties economically tied to the central county, as measured by

the commute to work.
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sity is not statistically significant for rural counties; and (2) Industry diversity is positive

and statistically significant. It seems that economically diversified rural counties attract

inventors, but not those with research universities.

Summarizing the results, we find that county clusters of inventors can be explained

primarily by urbanization (total population), per capita income, and to a lesser extent by

human capital and the research milieu. In both the urban and rural regressions, it appears

that independent inventors concentrate around natural amenities (which include a favorable

climate and outdoor recreation opportunities). Yet there is no evidence supporting the

hypotheses about tolerence and openness as determinants of creative class location.

[Table 5 here: Independent Inventor County Location Determinants, Urban

Counties]

[Table 6 here: Independent Inventor County Location Determinants, Rural

Counties]

6 Discussion

Given that local per capita income appears to be a major factor associated with the county

pattern of inventors, it is surprising that this factor is not typically highlighted as a cre-

ative economy location determinant. Yet for patent holders seeking commercialization,

high-income areas offer access to wealthy individuals, other sources of local funding, and

strong local demand conditions. Undoubtedly, per capita income correlates with a higher

quality of cultural amenities as well. As Glaeser et al. (2001) find for cities, quality-of-life

amenities may help attract talented individuals in rural areas (McGranahan et al. 2010).

In our regression analysis, however, the estimate for cultural amenity employment (includ-

ing restaurants and bars and performing arts) has no detectable impact on independent

inventor location patterns. It likely that county per capita income captures local amenties.

Several additional points about our results should be mentioned. First, recall we include

the independent variables for the beginning of the period (2000) and run the regressions for
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inventor patents that appear over the subsequent decade. Thus, the models are structured

to avoid the endogeneity of inventors and the regional factors like research and development

employment. The models do not, however, estimate the causal determinants of individual

location decisions. Inventors’residence choice may be responsive to local factors like natural

amenities that are found to be statistically significant in the regressions. Yet their spatial

distribution may be a result of factors like high local income and a strong knowledge

economy (the presence of research universities, research and development activities and high

levels of educational attainment). Some areas cultivate inventive activities and intellectual

property and patenting activity does not necessarily imply a location choice by inventors.

Nevertheless, the associations that we uncover can pinpoint where individual intellectual

property holders are concentrated and enable us to understand where we can expect to

find creative activity.

To be sure, while our regressions help explain location patterns of an interesting sub-

class of inventors, regional creativity is only partially captured by patenting activity. Much

creative or inventive activity is not patented. Moreover, patents only represent a form of

codified knowledge (along with scientific publications and citations), not tacit knowledge,

which is much harder to measure and pinpoint spatially (Malecki 2010). In short, we recog-

nize that independent inventors represent a narrow segment of the much larger regional

talent stock.

We recognize, moreover that some independent inventors may be working for corpora-

tions or universities and develop patents outside of work. In this case, the location of the

inventors would be linked to the spatial distribution of the corporate or academic employ-

ment. To some extent, our regressions control for this phenomenon by including research

university and research employment.

7 Conclusions and Future Research
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Research on the creative economy is still evolving. Previous studies have used occupational

status to define and study the regional development implications of creative clusters. Re-

cent work has focused on the location of artists. This paper uses patent records to identify

the location of knowledge-generating, technically creative individuals. Independent inven-

tors clearly belong to the creative class, having passed an objective standard for originality

through successful patent applications. Attracting and retaining this kind of intellectual

labor is the aim of policy initiatives.

We find a unbalanced pattern of inventors across regions, decisively favoring Far West,

Rocky Mountain, and New England locations and particularly unfavorable to Southeast.

Our analysis confirms that independent inventors are more concentrated in places with

outdoor amenities, all else the same. They are also associated with knowledge economy

attributes: human capital (concentrations of college-educated residents) and research uni-

versities (in urban areas). Yet the effect of openness and tolerence on the location of the

creative class remains an open question. In this connection, our analysis implies that there

may be differences between the location patterns of technically oriented inventors and other

creative individuals like artists and cultural workers.

The strongest location determinant, by far, is local per capita income. In this con-

nection, our results posit something different than related work on the creative economy,

which suggests that urban size matters. After controlling for population size, local per

capita income stands out in explaining creative clustering. In part, this may be because

inventors concentrate close to sources of funding, not large population centers. This finding

deserves further exploration.

Beyond adding to our understanding of the location patterns of creative individuals,

the paper offers a new direction for regional research based on patents. Patent records

offer information about knowledge generation that can help address a wide range of ques-

tions in regional science (Ó hUallacháin 1999, Carlino et al. 2007); (Rothwell et al. 2013).

For example it would be instructive to examine the location of independent inventors by
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ethnicity, following Kerr (2008). Another approach would be to narrow the focus to serial

and super inventors; that is, those who have significant patenting activity.

Independent inventor patents can be used to investigate the mobility of talent across

space, an crucial facet of the creative economy asserted in Richard Florida’s seminal work.

This research should complement recent research in the United States and Europe on

inventor mobility (Breschi & Lissoni 2009, Miguélez et al. 2010).5 It would be interesting

to see, for example, the extent to which independent inventors are truly autonomous agents,

moving from low- to high- income areas or to high-amenity, research-intensive regions, as

suggested by the evidence in this paper. A spatial choice model could be used to test

whether independent inventors fit the hyper-mobility thesis of the creative class. Finally,

it would be useful to relate these findings to the effi cacy of popular creative economy-related

policies.

5Almeida & Kogut (1999) analyze the mobility paths of inventors, showing how ideas are transferred by

skilled labor across space. Using records of patenting activity, they trace inventors with highly cited patents

in the semiconductor industry from 1974 to 1994. Moves from one employer to the next are identified by

comparing the assignees of each inventor’s patents overtime. Confirming the earlier work of Jaffe et al.

(1993), this analysis finds that “. . . mobility still has a significant and positive effect on the probability

that a patent will build upon a major patent from the same region. The implications suggest that the

ability to build upon semiconductor design knowledge is tied significantly to the career paths of innovative

individuals" (Almeida & Kogut 1999).
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