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Introduction

Most who have commented on the university’s role in the economy believe the key
lies in increasing its ability to transfer research to industry, generate new inventions
and patents, and spin off its technology in the form of startup companies. As such,
there has been a movement in the United States and around the world to make
universities “engines of innovation” (Feller 1990; David 1997; Gibbons 2000) and
to enhance their ability to commercialize their research. Universities have largely
bought into this view because it makes their work more economically relevant and
as a way to bolster their budgets. Unfortunately, not only does this view oversell
the immediately commercial function of the university; it also misses the deeper
and more fundamental contributions made by the university to innovation, the
larger economy, and society as a whole.

We argue that the university’s increasing role in economic growth stems from
deeper and more fundamental forces. The university’s role in these forces goes
beyond technology to both talent and tolerance. To prove this point, our research
utilizes Florida’s 3Ts theory of economic development, which specifies the role of
the 3Ts of technology, talent, and tolerance in economic development. We recog-
nize the ongoing, productive debate over the creative class approach (Kotkin and
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Siegel 2004; Malanga 2004; Peck 2005; see also responses by Florida 2004c; and
Florida, Mellander, and Stolarick 2007), but note that that debate is outside the
scope of his chapter. Our research simply uses the 3Ts theory as a broad and over-
arching framework to orient our detailed empirical investigation of the universi-
ty’s role in economic development broadly.

This article provides a data-driven, empirical analysis of the university’s role in
the “3T’s” of economic development, looking in detail at the effects of university
R&D, technology transfer, students and faculty on regional technology, talent, and
tolerance for all 331 U.S. metropolitan regions.

The findings show that the universities plays an important role across all 3Ts.
First, as major recipients of both public and private R&D funding, and as impor-
tant hotbeds of invention and spin-off companies, universities are often at the cut-
ting edge of technological innovation. Second, universities affect talent both
directly and indirectly. They directly attract faculty, researchers, and students,
while also acting as indirect magnets that encourage other highly educated, talent-
ed, and entrepreneurial people and firms to locate nearby, in part to draw on the
universities’ many resources. Third, research universities help shape a regional
environment open to new ideas and diversity. They attract students and faculty from
a wide variety of racial and ethnic backgrounds, economic statuses, sexual orien-
tations, and national origins. On the whole, university communities are generally
more meritocratic and open to difference and eccentricity; they are places where
talented people of all stripes interact in stimulating environments that encourage
open thought, self-expression, new ideas, and experimentation.

The findings further suggest that the university’s role in the first T, technolo-
gy, while important, has been overstressed. We find that the university’s even more
powerful role across the two other axes of economic development—in generating,
attracting, and mobilizing talent, and in establishing a tolerant social climate that
is open, diverse, meritocratic, and proactively inclusive of new people and new ideas
has been neglected.

We conclude that the university comprises a powerful creative hub in region-
al development. On its own, though, the university can be a necessary but insuf-
ficient component of successful regional economic development. To harness the
university’s capability to generate innovation and prosperity, it must be integrated
into the region’s broader creative ecosystem.

Theory and Concepts

Universities have long played an important role in research, development, and tech-
nology generation. Recently, they have been said to  support regional development,
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as well. Any discussion of the university’s role in innovation and economic devel-
opment quickly circles back to the now classic cases of Stanford University and MIT,
which played critical roles in the development of Silicon Valley and the greater
Boston area and more recently around Austin, Texas, and the North Carolina
Research Triangle. (The literature here is vast, but see in particular: Geiger 1986,
1993; Leslie 1990, 1993; Gibbons 2000.) From these cases, many have conclud-
ed that the university serves as a catalyst for economic development. Etzkowitz
(1989) and Etzkowitz, Webster, Gebhardt, and Terra (2000) argue that the tradi-
tional university whose primary missions are research and teaching has been sup-
planted by an increasingly “entrepreneurial university,” which generates revenue and
enhances its political viability through technology transfer, the commercial trans-
fer of innovation, the generation of spin-off companies, and direct engagement in
regional development. One Silicon Valley entrepreneur, when asked yet again for
“the secret of Silicon Valley’s success,” summed up this perspective by simply
responding: “Take one great research university. Add venture capital. Shake vigor-
ously.”

There is a broader theoretical underpinning for the view of the university as
an “engine of innovation.” According to the “linear model of innovation,” inno-
vations flow from university science to commercial technology (Smith 1990).
This model informs the view that new and better mechanisms can be deployed to
make the transfer and commercialization more effective and efficient, increasing
the output of university “products” that are of commercial value to the economy.

Solow (1957) argued that productivity growth was only partly attributable to
the traditional explanatory factors, gains to capital and labor. The unexplained
“residual” productivity growth, he surmised, must have been due to technological
change, which he defined broadly. More recent studies suggest that universities have
significant effects on both corporate innovation and regional economic develop-
ment. Mansfield (1991) later found that investments in academic research yield sig-
nificant returns to the economy and society.

University research has also been found to support private sector innovation.
Jaffe (1989) found that businesses located in close proximity to university research
generate greater numbers of patents. Anselin, Vargas, and Acs (1997) found that
university research tends to attract corporate research labs. A study of MIT by
BankBoston (1997) found that MIT-related firms employed over a million people
worldwide. However, these firms were highly geographically concentrated. The
Cambridge Boston area was home to thirty-six percent of these companies, even
though only nine percent of MIT graduates were originally from Massachusetts.
Other New England areas were not nearly as successful at hosting MIT firms, even
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though many of these areas  are located within commuting distance of the MIT
campus. Silicon Valley was a second major center for MIT-related firms. Included
among other regions with significant concentrations of MIT-related firms are
Houston, Seattle, Minneapolis, and Dallas, along with several foreign regions.

Goldstein and Drucker (2006) examined the contribution of universities to
economic development across U.S. regions, finding that universities tend to
increase average annual earnings, with the most substantial effects occurring in small
and medium-size regions.

The university as engine of innovation has been criticized as oversimplified for
assuming a one-way path from university-based science and R&D, to commercial
innovation and also for seeing the steps in the innovation process as discrete (see
Florida and Cohen 1999). It has also been criticized for distorting the mission of
the university. Robert Merton (1973) long ago contended that academic science
should be an open project because it is firmly centered on the efficient creation of
knowledge and movement of frontiers. Firms, on the other hand, seek scientific
advances in order to increase profits and acquire intellectual property. Dasgupta and
David (1994) have argued strongly for keeping academic science separate from
industry. Close ties between industry and university might, they argue, draw aca-
demic scientists toward research enterprises with immediate short-term benefits to
industry, but away from research with broader and long-term impacts to society
and the economy. Conversely, Rosenberg and Nelson (1994) argue that universi-
ty and industry research, basic science and applied science have always been inter-
twined, and that it is difficult to even discern the divide between science and
technology.

Others argue that that regional differences, in addition to  university differ-
ences, are part of what accounts for differences in commercialization outcomes.
Several studies identify the variables that allow firms and regions to better absorb
research coming out of the university. Cohen and Levinthal’s (1990) concept of
absorptive capacity suggests that successful commercialization requires absorptive
capability on the part of regional firms. Smilor et al. (2007) identified three suc-
cess factors across high-tech regions: strong political leadership, a provocative
“incendiary” event, and a catalytic organization. Gunasekara (2004) suggests that
elements inherent to a strong regional innovation system are likely to improve a
region’s absorptive capacity.

Fogarty and Sinha (1999) have found a consistent geographical pattern in the
flow of patented information from universities. Intellectual property migrates
from universities in older industrial regions such as Detroit and Cleveland to
high-technology regions such as the greater Boston, San Francisco Bay, and New
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York metropolitan areas. Although new knowledge is generated in many places, rel-
atively few actually absorb and apply those ideas.

At the firm level, Kirchhoff et al. (2007) identify a positive relationship
between a company’s R&D budget and its absorptive capacity. The R&D level trails
only market size and the size of the foreign born population in terms of its influ-
ence on firm formation. Agrawal and Cockburn (2003) find a significant relation-
ship between innovative firms and their proximity to so-called “anchor tenants.”

A substantial amount of literature seeks to reformulate and move beyond
“university as engine” metaphor (Wolfe 2004; Huggins et al. 2008). The “triple helix
school” (i.e., Etzkowitz and Leydesdorff, 2000; Etzkowitz and Klofsten, 2005) sug-
gests that ad hoc alliances between the public, private, and educational sectors pre-
clude the discussion of a discrete university that is autonomous from industry,
government, and institutions.

We contribute to these literatures by examining whether the university plays
additional roles in regional economies—a role beyond technological development.
On its own, a university may be a substantial regional resource, but its mere pres-
ence is not enough. The region must have the will and capacity to transform and
capitalize on what the university produces. It requires a geographically defined
ecosystem that can mobilize and harness creative energy. In order to be an effec-
tive contributor to regional creativity, innovation, and economic growth, the uni-
versity must be seamlessly integrated into that broader creative ecosystem.

As noted earlier, we argue that the university’s increasing role in the innova-
tion process and in economic growth stems from deeper and more fundamental
forces. The changing role of the university is bound up with the broader shift from
an older industrial economy to an emerging creative economy, which harnesses
knowledge and creativity as sources of innovation and productivity growth (see
Florida 2002, 2003, 2004a, 2004b, 2005). We argue that the university plays a role
not just in technology, but in all three Ts of economic development: technology,
talent, and tolerance.

It is important to note that Florida’s creativity theories have stimulated con-
troversy and debate on the drivers and determinants of economic development
(Kotkin and Siegel 2004; Malanga 2004; Peck 2005); Florida has responded in
detail to these criticisms (2004c), clarifying and refining his theory, and providing
additional empirical support for the 3Ts framework (Florida, Mellander, and
Stolarick 2007). We recognize this debate and consider it to be useful and impor-
tant, but its parameters are outside the scope of this study. In our research, we use
the 3Ts as a logical guiding framework for an empirical investigation of the role of
the broad, multidimensional impact of the university on economic development.
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Furthermore, the 3Ts enable us to contextualize the technological contributions of
the university which are noted in the literature within the broader context of tal-
ent (human capital) and tolerance (or an open social and cultural climate) thus facil-
itating a more holistic approach to understanding the university’s role in economic
development.

There is wide consensus among economists and other students of economic
development about the primary factors that drive economic development. Solow
(1957) found that technology is critically important. Today, drawing primarily upon
the work of Lucas (1988), who in turn drew upon Jacobs (1961, 1969), the pri-
mary factor is seen to be human capital or what Florida refers to as talent. Drawing
on Jacobs’s insights, Lucas declared the multiplier effects that stem from talent clus-
tering to be the primary determinant of growth, and he dubbed this multiplier effect
“human capital externalities.” Places that bring together diverse talent accelerate the
local rate of economic development.

Florida’s 3T’s model is in line with the human capital theory of economic devel-
opment. It agrees that human capital is the driving force in economic development,
but it seeks to amend or supplement it. Foremost, it offers an alternative measure
of human capital or talent, which has advantages both conceptually and practical-
ly. Most studies of human capital measure it as educational attainment. Florida
instead substitutes an occupational measure for the traditional attainment measure,
for two primary reasons. First, attainment measures omit people who have been
incredibly important to the economy, but who for one reason or another did not
go to or finish college. Second, attainment measures do not allow regions to iden-
tify, quantify, or build strategy around specific types of human capital or talent. It
is clear that nations and regions are specializing in particular kinds of economic
activity, and occupational measures highlight this trend.

Additionally, Florida seeks an answer to the question of why some places are
better able to develop, attract, and retain human capital/skills/creative capabilities.
Recent work by Florida, Mellander, and Stolarick (2007) determined that the dis-
tribution of human capital or talent across regions is influenced by a university pres-
ence, available consumer service amenities, and regional tolerance. They also found
that the creative class outperforms conventional educational attainment measures
in accounting for regional labor productivity measured as wages and that tolerance
is significantly associated with both human capital and the creative class as well as
with wages and income.

Since Schumpeter (1962, 1982), economists have noted the role of the first T,
technology, in economic growth (Romer 1986, 1990). More recently, there has been
increased interest in the role of the second T, talent or human capital in econom-
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ic growth (Lucas 1988). However, technology and talent have been mainly seen as
stocks that accumulate in regions or nations. In reality, these stocks are accumula-
tions of flows between these regions. The ability to capture these flows requires
understanding the third T, tolerance, the openness of a place to new ideas and new
people. Places increase their ability to capture these flows by being open to the
widest range of people across categories of ethnicity, race, national origin, age, social
class, and sexual orientation. The places that can attract the widest pool of creative
talent—harnessing the creative contributions of the most diverse range of people—
gain considerable economic advantage emerging as creativity magnets. They simul-
taneously catalyze talent from within and attract talent from the outside
environment. With the rise of the Creative Economy, the university—as a center
for research and technology generation, a hub for talent production and attraction,
and a catalyst for establishing an open and tolerant regional milieu—becomes
increasingly essential to both innovation and economic growth.

Data and Methods

To explore these issues, we conducted an empirical analysis of the university’s role
in the 3T’s of economic development for all 331 U.S. metropolitan regions. Our
university indicators include measures of students, faculty, research and develop-
ment, technological innovation, and commercialization. The measures of students
and faculty are from Integrated Post-Secondary Education Dataset (IPEDs) from
the Department of Education; measures of research are from the National Science
Foundation’s Science and Engineering data series; and measures of technology trans-
fer (such as license income and startups) are from the annual survey of the
Association of University Technology Managers (AUTM) and indicators.

The technology measures include indicators of high-tech industry from the
Milken Institute and from the patent database of the U.S. Patent and Trademark
Office. Talent measures include conventional measures of human capital based on
educational attainment and measures of the creative class based on Florida (2002)
and from the Bureau of Labor Statistics occupational data files. Tolerance measures
are from the U.S. Census and include specific measures of integration (Integration
Index), foreign-born people (Melting Pot Index), artistic communities (Bohemian
Index), and the gay and lesbian population (Gay/Lesbian Index). (See the Appendix
for a full description of all variables and data sources.)

We introduce a new measure of talent, the Brain Drain/Gain Index—a mea-
sure of the extent to which a region is gaining or losing college-educated talent. We
also introduce a new comparative measure of the university in the Creative
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Economy, the University-Creativity Index, a combined ranking of a region’s univer-
sity strength and its creative class. We employ a variety of statistical methods and
tests to shed additional light on the university’s role in the 3T’s of economic
development.

Chapple et al. (2004) point out some of the limitations of using specific rank-
ings to evaluate regions and find that older, more diversified economies are often
penalized by specific technology-ranking approaches. Their study takes issue with
the Milken Institute measure of regional high technology. We utilize the Milken
Index measure in light of this critique. We note however, that criticism is primar-
ily directed at understanding regional economies from an output-oriented, industry-
based perspective. Both our measures and approach are much more holistic in
nature and many of our measures are themselves composites of individual factors.
Our diversified measures include industry, human capital, occupational, and
numerous perspectives. We also appreciate the complex nature of these relation-
ships and have created multi-dimensional measures to more fully reflect that
complexity.

Technology

Technology is the first T. As noted above, various studies have found that univer-
sities play a significant role in regional technology. We begin with a listing of the
top 25 regions in R&D intensity (measured as R&D spending per capita). One can
already see a limit to the university as engine of innovation perspective. The top
five regions are State College, PA (Penn State); Bryan-College Station, TX (Texas
A&M); Iowa City, IA (University of Iowa); Rochester, MN (Mayo Clinic); and
Lawrence, KS (University of Kansas). Rounding out the top 10 are Champaign-
Urbana, IL (University of Illinois); Corvallis, OR (Oregon State University);
Athens, GA (University of Georgia); and Lafayette, IN (Purdue University). In fact,
the entire list is dominated by regions home to large state universities. Of the lead-
ing high-tech centers, only Raleigh-Durham-Chapel Hill (15th) and Boston (19th)
are represented in the top twenty. Silicon Valley is conspicuously absent from the
list.

Table 2 ranks the top 25 regions across the country in terms of licensing
income per faculty and university-generated spin-off companies. Two regions gen-
erate more than $40,000 per faculty in licensing income—Rochester, MN, and
Tallahassee, FL. These are also not regions that top the popular lists of high-tech
industrial centers. Two others, Santa Cruz and Santa Barbara, CA, generate more
than $20,000, while seven others generate more than $10,000 in licensing income.
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San Jose, Boston, and Seattle, three noted high-tech industry centers, make this list,
though a wide variety of other types of regions are on it, including a lot of classic
college towns.

The ability of universities to generate new startup companies has frequently
been noted as a key spur to regional growth of high-tech industry. The roles played
by Stanford University in the Silicon Valley and of MIT in the growth of the greater
Boston-Route 128 corridor are legendary. When considering the number of start-
up companies per faculty member Rochester, MN, ranks first. This set of cities is
followed by Galveston, TX, Charlottesville, VA, Birmingham, AL, and Salt Lake
City. None of these cities is known as being a hotbed of entrepreneurial activity.
However, the top ten is rounded out with Boston, the Research Triangle area,
Madison, WI, Athens, GA, and Mobile, AL. Again, major state university centers
also do rather well.
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We conducted a variety of statistical analyses to better gauge the relationship
between university  research and regional high technology. In particular, we looked
at the relationship between university technology outputs and the Milken Institute’s
commonly used measures of high-technology industry. The main findings are as
follows. There is a considerable overall relationship between university technolo-
gy and regional high-technology industry. The correlations between university
technology outcomes (invention disclosures, patent applications, licensing income,
startups), and regional innovation and high-tech industry are consistently positive
and significant. It should be noted that license income correlations are consider-
ably stronger for the 49 large regions (those with populations of more than one mil-
lion) than for all 107 regions for which data are available, but the rest of the
correlations show no such large city bias. This finding confounds research by
Matthiessen and Schwarz (1999), which suggests that successful commercialization
is associated with large urban agglomerations.
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The relationship between university technology and regional innovation is
complex, however. There are some regions where university technology has a
strong effect on regional innovation and high-tech industry, and others where it does
not. Table 1 is a two-by-two matrix that we use to illustrate the pattern of relation-
ships between university technology to regional innovation. It compares regions
with high and low scores on the Milken Institute’s Tech-Pole Index (a measure of
high-tech industry concentration) to the level of university innovation (measured
as university patenting in the region). Its quadrants identity four types of regions.

Strong university innovation does not necessarily translate into strong local
high-tech industry. An apt, if oversimplified, metaphor for this dynamic is the uni-
versity as the transmitter and the region as the receiver. In a few, highly selective
cases the university sends out a strong signal which is picked up well by the region.
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However, this is far from the norm. In a large number of cases, the university may
be sending out a strong signal—it is carrying out a lot of technical R&D and pro-
ducing patents—but the region’s receiver is switched off and unable to take in the
signal the university sends out. As numerous studies suggest, these signals can be
and are frequently picked up by other regions outside the local region (Bathelt et
al. 2004; Saxenian 2002; BankBoston 1997). This allows regions with weak local
university signals to capitalize on the technology signals they absorb from outside
regions. The extent to which regions exhibit the capacity to absorb ideas and
knowledge into their economies is indicative of the presence of a local ecosystem
of creativity, places that, with their universities, create an environment amenable
to the attraction of both new ideas and creative and knowledgeable people.

As Jane Jacobs (1961, also see Ellerman 2004) pointed out, it might be best
to see the university in biological terms, where the talent and technology being pro-
duced by a university are “seeds.” These seeds can land close to the parent plant;
they can be carried by animals to other (generally nearby) locations; or they can
be carried by the winds around the globe. However, like all seeds, just landing some-
where is not enough—if the soil is not fertile, if there is not enough water or light,
or if there is too much, the seed will not sprout. Further, the seed might sprout but
then not grow very much or be stunted. If the conditions are not right, many seeds
will not sprout and will instead be carried on the next breeze or passing animal to
better locations.

Additionally, like several plants, the university can change its surrounding
ecosystem to make conditions more favorable for its seeds to take root. It can also
create an environment in which more and different types of species—ideas and peo-
ple—can combine, compete, reproduce, and evolve. However, if the ecosystem is
not receptive, those seeds will only grow in more amenable regions.

Talent

Talent is the second T. Lucas (1988) long ago argued that economic growth stems
from clusters of talented people and high human capital. Glaeser (2000a, 2000b;
Berry and Glaeser 2005) finds a close association between human capital and eco-
nomic growth. He shows that firms locate not to gain advantages from linked net-
works of customers and suppliers, as many economists have argued, but to take
advantage of common labor pools of talented workers. Glendon (1998) found that
human capital levels in cities in the early twentieth century provided a strong pre-
dictor for city growth over the course of the entire century. Wolfe (2004) notes the
university’s role in talent generation and attraction. In their study of the econom-
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ic effects of universities, Goldstein and Drucker (2006) found that universities effect
economic growth more through the production of human capital than from
research and development. Universities are themselves generators of human capi-
tal. They attract and produce two primary types of talent—students and faculty.
Regions that can retain these locally produced resources gain competitive advan-
tage. Students represent the core production of universities. However, faculty
members are important talent in their own right. In addition to teaching students
and doing research, star faculty are magnets for faculty and staff from abroad.
Star faculty can and often do have a magnetic effect in the attraction of people and
even companies.

Table 4 lists the top 25 regions by student and faculty concentration. The list
here is dominated by college towns. The top five large (high population) regions
in terms of student concentration are Austin, the Research Triangle, San Francisco,
San Diego, and San Jose, but none of these regions ranks higher than 50th in terms
of overall student concentration. Production of students is only a small part of the
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overall regional talent story. It is important to examine the larger role of the uni-
versity in the region’s overall talent or human capital system. To get a first glimpse
of this lay-out, we look at the correlations between the talent produced by the uni-
versity and the region’s overall talent base. Table 5 shows the correlations between
university strength and talent.

There is a positive and significant correlation between both students and fac-
ulty and regional talent, measured by the percentage of the working age popula-
tion with a college degree. A positive but less strong relationship is also found
between students and faculty and the creative and super-creative classes. Here, it
is important to note that university faculty are members of both the creative and
super-creative class and when faculty are removed from those categories the corre-
lation disappears. While there is a strong tie between regional talent and technol-
ogy outcomes, the relationships between university talent and regional technology
outcomes are mixed. The relationship is much stronger for students than for fac-
ulty. Students are significantly associated with the regions’ patents per capita
(0.490), patent growth (0.473), and high-technology industry (using the Milken
Institute Tech-Pole Measure, 0.431). The correlation coefficient is not a sensitive
enough to isolate “star faculty.” Subsequent research should examine the degree to
which an elite group of faculty members might serve as magnets for talent. Our
research does not mean to suggest a firm boundary between the university’s tech-
nology generating and talent attraction roles. In fact, when universities attract tal-
ent to the region they are assisting in the commercialization of new discoveries.
Technological knowledge is not completely codifiable. Many crucial forms of
knowledge (skills, practices, memories) are embedded within individuals and their
social networks (Wolfe 2004; Pavitt 1991). Attraction and retention of talent can
also be seen as attraction and retention of technological knowledge. Furthermore,
the ability of regions to retain human capital from local universities can be seen as
a key indicator of absorptive capacity. We now look specifically at the issue of tal-
ent retention and attraction, using a new indicator developed for this purpose.
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Brain Drain or Gain

There has been mounting concern in the United States and elsewhere over the so-
called “brain drain,” the movement of talented, high human capital people from
one region to another, as seen from the losing region’s perspective. Low retention
rates of local graduates is troubling to parents and economic developers alike, and
many regions are trying to figure out ways to keep graduates from leaving or to lure
them back when they get older.

However, focusing only on retention misses a crucial part of the picture. A
region that retains many of its own graduates but fails to attract degree-holders from
other regions will most likely fall behind. The availability of a strong pool of local
talent can trump both physical resources and cost in attracting corporations and
growing regional economies. Talented people are a very mobile means of produc-
tion. Students often leave regions after their four years are up; and young, highly
educated people are the most mobile of virtually any demographic group. Some
regions produce talent and export it, while others are talent importers.

To get at this issue, we developed an index that quantifies the combined reten-
tion and attraction rates of university-educated talent. We call it the Brain
Drain/Gain Index (BDGI). This measure makes no distinction between graduates
retained and those drawn from other regions. It just computes the net result: the
relative gain (or drain) of people progressing from students to degree-holding
workers.

The BDGI for a region is calculated as the percent of the population age 25
and over with bachelor’s degree or above, divided by the percent of the population
ages 18 to 34 currently in college or university (postsecondary school). A region
with a BDGI above 1.0 is a brain gain region, a net recipient of highly educated
talent. A region with a BDGI below 1.0 is a brain drain region, a net breeder or donor
of university talent. It retains proportionately fewer degree-holders than degree-
earners.1 We consider the BDGI to be the best available simple and easily tractable
indicator of a region’s combined talent attraction and retention capability. Table 6
shows the 25 regions on the BDGI along with the percentage of the total popula-
tion in college, percentage of 18 to 34 year-olds in college and percentage of those
25 and above with a college degree or above.

The Brain Drain/Gain Index is not a perfect measure. It does not capture the
actual “flows” of college-educated persons, whether recently graduated or in mid-
career, to/from a region, nor does it measure whether previous generations of col-
lege graduates have been retained. Instead, it measures the current “state” of
education utilization and production across the region. It is designed to determine
if a region is producing people with college degrees at the same rate in which it is
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using them. It could be considered a “temporal quotient” in that it compares per-
centages across two different life-stages for a region in the same way that a location
quotient compares a regional-special concentration to a national one. The numer-
ator for the BDGI is the standard and widely accepted measure for human capi-
tal, but it does include retired individuals. While retired people can have a college
degree that they essentially are no longer putting to effective use, there is no clear
cut-off age. In addition, many retired individuals continue to make significant
regional social and economic contributions. The measure as currently construct-
ed is straightforward and can be easily calculated at almost any geographic level
using readily available Census data.

The most striking finding of our geographic data is that just 10 percent of all
331 U.S. metro regions are net attractors of talent. Of all regions, only 10 boast
BDGI scores of 1.25 or above. Another 5 score over 1.20, and 8 more over 1.15.
Only 23 regions nationwide do better than 1.15. Especially notable here are San
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Francisco, San Jose, Washington, DC, and Santa Fe, in that a large part of the pop-
ulation is college educated (more than 30 percent) and many employees have a col-
lege degree (more than 40 percent). We should also note that six regions score high
on both the BDGI and our overall measure of university strength: Austin, Boston,
Raleigh-Durham, San Francisco, San Jose, and Portland, ME. Our findings sup-
port the work of Stephan et al. (2004), who have previously commented on the geo-
graphic dimensions of the “brain drain.” Their study of PhD students revealed
significant hemorrhaging from the Midwest toward the Pacific and Northeast.

To get at the relationship between talent and regional growth, we estimated cor-
relations between the BDGI and a variety of regional outcome measures: patent
growth, high-tech industry, population growth, job growth, and income growth (see
Table 7). The correlations are uniformly high. The BDGI is related to key region-
al outcomes, especially employment growth and high-technology industry but
also regional innovation, population growth, and income growth.

In our view, the relationship between the BDGI and regional growth is mul-
tifaceted. High BDGI regions have thick and thriving labor markets that are able
to capture and absorb growth. However, high BDGI regions also have higher tal-
ent levels, which in turn are associated with higher technology levels. In effect, the
correlation results for the BDGI reflect a “virtuous circle” where higher levels of tal-
ent lead to more technology generation, innovation and entrepreneurship, leading
over time to higher rates of economic growth, more job generation and in turn to
higher rates of talent production, retention, and attraction.

Tolerance

Tolerance is the third T. Major research universities can do much to “seed” toler-
ance and diversity in a region. Nationwide, university towns tend to be among the
most diverse regions. Tolerance means being open to different kinds of people and
ideas—ideally being proactively inclusive—not just “tolerating” their presence but
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welcoming diverse people as neighbors and entertaining their views as valid and
worthwhile.

A key mechanism by which universities—both singularly and in partnership
with communities—help build ecosystems of innovation and contribute to talent
retention and attraction is through the promotion of tolerance and diversity, which
have been shown to be important factors in individuals’ location decisions.

Scholars such as Joel Mokyr (1990) and Simonton (1999) have found that soci-
eties through history tend to flourish when they are open and eclectic but stagnate
during periods of insularity and orthodoxy. Florida and Gates (2001) find that
openness and tolerance are associated with differential rates of regional innovation
and high-tech industry in the United States. Florida (2002) has found that talent-
ed and creative people favor diversity and a wide variety of social and cultural
options. Openness to ideas—to creativity—is paramount to both talent attraction
and economic success. Talented and creative people vote with their feet—and
they tend to move away from communities where their ideas and identities are not
accepted. Indeed, regions with large numbers of high-tech engineers and entrepre-
neurs also tend to be havens for artists, musicians, and culturally creative people.
Seattle, Austin, and Boston are cases in point. Some scholars (Gunasekara 2004,
2008; Cooke 2002; Cooke and Morgan 2000) have pointed out that openness to
learning is a key feature of successful regional innovation system. Kirchhoff et al.
(2007) find the size of the foreign-born population is the second largest influence
on the creation of new firms in a location.

The university has long functioned as a hub for diversity and tolerance.
Universities have been called “Ellis Islands” of our time, noting their ability to attract
large numbers of foreign-born students. The Silicon Valley venture capitalist, John
Doerr, has frequently remarked that the United States should “staple a green card”
to the diplomas of foreign-born engineering and science students who contribute
significantly to the nation’s innovative capability (Miller 2008).

Indeed, universities can serve as an incredibly productive refuge for minorities
seeking education as a hedge against discrimination. Gay men and lesbians show
higher than average education levels and are often disproportionately represented
on college campuses and in college towns (Black, Gates, Sanders, and Taylor
2000). Lifelong learning provides older citizens with a way to actively engage in a
community. In general, the universities and university communities have long been
places that are open to free speech, self-expression, political activism, and a broad
diversity of ideas.

The university itself becomes an “island” of tolerance or at least a “spike.” By
its very nature, the university is more diverse, both faculty and students—gener-
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ally more diverse than the surrounding community. The university’s diversity can
be contagious with the university’s diversity extending beyond the campus to the
surrounding community. Moreover, if conditions are right, it can spread well
beyond the immediate neighborhood and even have a multiplicative impact on
broader regional diversity. This extra-university diversity changes the nature of the
surrounding community so that it can attract and retain more of the talent and tech-
nology that the university is producing.

Cooke (2005) sees the university as a knowledge “transceiver,” which links local
actors with global knowledge sources, in addition to transmitting knowledge across
a global pipeline. We would emphasize the role of foreign human capital in the
“transceiving” process. Foreign students and faculty members do not simply aug-
ment the diversity of their regional environments; they act as links to knowledge
and financial networks that are crucial in the dissemination of technological knowl-
edge. Saxenian’s (2002) construct of “brain circulation” highlights the key role of
the university in fostering links between local economies and offshore networks.

Until relatively recently, though, the university had been a very insular envi-
ronment, often purposely and intentionally separating itself from the broader
society. In a way, university communities provided a function sort of like the old
bohemian communities of Greenwich Village where eccentricity and difference were
readily accepted, even encouraged. With the rise of creativity as the primary dri-
ver of economic growth, the norms and values of these once limited and isolated
“creative communities” become more widely generalized and diffused throughout
greater segments of society.

We conducted statistical analyses to gauge the relationship between the uni-
versity and regional tolerance. We employ various measures of tolerance including
an overall Tolerance Index, which is composed in turn of separate measures of racial
integration (Integration Index), foreign born population (Melting Pot Index),
artistic and bohemian communities (Bohemian Index), and the gay and lesbian
population (Gay/Lesbian Index).

Between the original and paperback editions of The Rise of the Creative Class,
the tolerance measures were revised to reflect the need to have and engage minor-
ity populations. The addition was not simply adding the percentage of the popu-
lation that is African American to the metrics. Instead, a much more nuanced
argument is made. An Integration Index was added to the measures (for a complete
discussion, see Appendix B of the paperback edition). The important point is that
regional growth and talent attraction are not impacted simply because a region is
diverse (racially, ethnically, other ways). As Jane Jacobs (1969) pointed out, the
interactions generate innovation. Separate “islands” of diverse populations do not
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have the impact that interactions among those groups can create. Integration pro-
vides a much better measure of regional openness and acceptance than simple
percentages.

We found a considerable correlation between tolerance and the log of students
and faculty, as Table 8 shows. Tolerance increases with both overall population and
number of faculty, but the strongest relationships are almost always with the num-
ber of students. This is true in all but one case, the Melting Pot Index, which is
roughly the same for total population and number of students. While integration
does decline as population increases, this relationship is not as strong in commu-
nities with larger university-based populations.

There is also a significant, negative correlation between the integration index
and logged populations of students and faculty. This finding is in line with those
of Thomas and Darnton (2006). We suspect several causes. First, there may be a
relationship between racial integration in a jurisdiction and the emphasis it puts
on university funding. Student and faculty numbers are key indicators of a juris-
diction’s resource investment. Perhaps both of these variables can be associated with
a more “liberal” or “progressive” political environment. Homogenous regions may
also experience high integration scores because the index compares neighborhood
diversity to total regional diversity. In other words, the negative integration corre-
lation may also suggest a positive relationship between regional heterogeneity and
economic growth.

Each of the tolerance measures was regressed against the logs of total popula-
tion, total students and total faculty for all 331 metro regions. As Table 9 shows,
students appear to play the key role here. The correlations for the total number of
students are positive and highly significant for the overall Tolerance Index and the
separate Melting Pot, Gay, and Bohemian Indexes. The correlations for both pop-
ulation and faculty are generally negative and significant. The negative coeffi-
cients for population suggest that the impact that the total number of students has
on diversity declines with increasing population. In other words, the universities
have a bigger and more pronounced effect on tolerance when they are located in
smaller regions.
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Universities are institutions that value diversity and whose effects on diversi-
ty and tolerance extend far beyond their classrooms and laboratories. This scenario
is especially true in smaller regions where the universities play larger and more sig-
nificant roles in shaping regional norms and values. As with the dimensions we have
examined up until now, a university’s tolerance “signals” are subject to differential
rates of absorption. We suspect that much of this has to do with, among other
things, the level of cooperation/animosity between a university and its surround-
ings. In addition the quality of the “signal” itself can vary, as many universities must
overcome hurdles before they are beacons of diversity and meritocracy. However,
universities, in general, do foster social environments of openness, self-expression
and meritocratic norms and help to establish the regional milieu required to attract
and retain talent and spur growth in the Creative Economy.

The University-Creativity Index

In order to get at the broader relationship between the university and regional cre-
ativity, we constructed a University-Creativity Index or UCI. The index combines
a measure of student concentration with the percent of a region’s work force in the
creative class. In keeping with Chapple et al. (2004), this is a diversified measure,
which is more likely to capture more of the big picture. We view this not as a mea-
sure of actual creative performance but rather as a measure of how a region’s
absorptive capacity is capitalizing on its university capabilities and how it combines
them with other creative assets. In our view, a ranking in the top 50 means a region
has considerable assets to work with and is well positioned to leverage those assets
for improved innovative and economic performance. Table 10 shows regions on the
University-Creativity Index for four regional size classes.

The top five large regions are all noted high-tech regions: San Jose, San
Francisco, San Diego, Austin, and Boston. Rounding out the top 10 are Sacramento
and Oakland (both in the San Francisco Bay Area), Seattle, Denver, Los Angeles,
and Chicago. The rankings for small and medium-size regions, not surprisingly, are
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dominated by major state university centers, such as Lansing, MI (Michigan State);
Ann Arbor, MI (University of Michigan); Madison, WI (University of Wisconsin);
Provo, UT (University of Utah); Gainesville, FL (University of Florida); Bryan-
College Station, TX (Texas A&M); and Corvallis, OR (University of Oregon),
among many others. These findings suggest there is tremendous potential for har-
nessing university assets for regional economic growth in these communities. This
trend is already occurring in some of these places, notably Madison’s recent ascen-
dance as a center for high-technology industry and spin-off companies.

A wide variety of regions that are not usually seen as topping the lists of high-
technology centers also do well on the UCI. These include: Albany and Syracuse,
NY; Omaha and Lincoln, NE; Dayton, OH; Trenton, NJ; Des Moines, IA;
Spokane, WA; Muncie, IN; and Portland, ME. Our sense is that there is consid-
erable unrealized creative potential in these regions. Of older industrial regions, only
Chicago places in the top 50. Other older industrial regions with superb univer-
sities and colleges—like St. Louis, Baltimore, Philadelphia, and Pittsburgh—rank
only between 50 and 100. It is our view that these regions suffer from a significant
absorptive capacity deficit. Alongside efforts to improve university research and
technology transfer, these regions need to work on their ability to absorb the sig-
nificant signals their universities are sending out.

Our findings suggest that there are many considerable advantages for develop-
ing inter-regional partnerships between older industrial regions and their sur-
rounding university centers. Two places that jump out from the data are Central
Indiana and Greater Detroit. Indianapolis, for example, which ranks 239th on the
UCI, is flanked by Bloomington and Lafayette, which rank 3rd and 10th, respective-
ly. Detroit, which ranks 140th on the UCI, is flanked by Lansing and Ann Arbor,
which rank 4th and 21st, respectively. In our view, the economic future of these
regions lies less in their older commercial centers and downtowns (which are in part
legacies of the industrial age) and much more in the major university centers that
are on their peripheries. These places would benefit from broad interregional part-
nerships—and the development of “superregional” strategies that combine the
size and scale of their older centers with the considerable 3T capabilities of their
major research university communities.
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Conclusion

This study has examined the role of the university in the 3Ts of economic growth—
technology, talent, and tolerance—suggesting that the role of the university encom-
passes much more than the simple generation of technology. We examined these
issues for all 331 metropolitan regions in the United States, analyzing the perfor-
mance of universities in producing technology and talent and in shaping the tol-
erance of their regions. We introduced a new indicator for talent flows, the Brain
Drain/Gain Index (BDGI), a measure of the extent to which a region is attracting
and retaining college-educated talent. We also introduced a new comparative mea-
sure of the university in the Creative Economy, the University-Creativity Index, a
combined ranking of a region’s university and its overall strength in the Creative
Economy. We have used statistical methods to further illuminate the university’s
role in the 3Ts and hope to shed new light on its broad role in economic growth
and development.

Our findings suggest that the role of the university goes far beyond the “engine
of innovation” perspective. Universities contribute much more than simply pump-
ing out commercial technology or generating startup companies. In fact, we believe
that the university’s role in the first T, technology, while important, has been
overemphasized to date, and that experts and policy-makers have somewhat neglect-
ed the university’s even more powerful roles in the two other Ts—in generating,
attracting, and mobilizing talent and in establishing a tolerant and diverse social
climate.

Future research should attempt to parse out how much of the statistical rela-
tionships are due solely to the presence of the university, whose employment of
highly educated and often non-white individuals factors directly into the depen-
dent variables in question. This scenario is particularly problematic for “college
towns” where the university represents the bulk of the local economy. Testing sep-
arately for the presence (or absence) of knowledge-based activity and talent outside
the university can be completed to investigate the extent to which the university
generates a “spillover” effect into the regional economy. This more specific inves-
tigation was beyond the scope of this chapter, which is focused more broadly on
the regional impact of the university across all regions, both those with and with-
out a major university presence.

In short, the university comprises a potential—and, in some places, actual—
creative hub that sits at the center of regional development. It is a catalyst for stim-
ulating the spillover of technology, talent, and tolerance into the community.
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First, in terms of technology: as major recipients of both public and private
research and development funding and as sources of innovations and spin-off
companies, universities are often at the cutting edge of technological innovation.
However, university invention does not necessarily translate into regional high-tech
industry and economic growth. In fact, we found that many regions have univer-
sities at the cutting edge of technology, but this does not develop into local region-
al growth. While universities comprise an important precondition for regional
innovations, to be effective, they must be embedded in a broader regional ecosys-
tem that can absorb their research and inventions and turn them into commercial
innovations, industrial development, and long-term growth.

Second, universities play a powerful role in generating, attracting, and retain-
ing talent. On the one hand, they directly attract top faculty, researchers, and stu-
dents. On the other hand, they can also act as magnets for other talent, attracting
talented people, research laboratories, and even companies to locate near them to
access their research and amenities.

Third, universities and colleges have a significant effect on the third T, toler-
ance, shaping regional environments that are open to new ideas and diversity.
Universities are the “Ellis Islands” of the creative age, attracting students and fac-
ulty from a wide variety of racial and ethnic backgrounds, income levels, sexual ori-
entations, and national origins. University communities and college towns are places
that are open to new ideas, cultivate freedom of expression, and are accepting of
differences, eccentricity, and diversity. These norms and values play an increasing-
ly important role in attracting talent and in generating the new ideas, innovations
and entrepreneurial enterprises that lead to economic growth.

Our findings also indicate the simultaneity of university-economy relationships.
Studies of technology note that a region’s “absorptive capacity” affects its ability to
capitalize on technological research. We suggest that a region’s ability to absorb
human capital is also important to regional retention of non-codified knowledge.
We likewise suggest that a more open social and cultural climate also works to bol-
ster greater regional absorptive capacity.

In order to be an effective contributor to regional creativity, innovation, and
economic growth, the university must be integrated into the region’s broader cre-
ative ecosystem. On its own, a university’s actions are limited. In this sense, uni-
versities are necessary but insufficient conditions for regional innovation and
growth. To be successful and prosperous, regions need absorptive capacity—the abil-
ity to absorb the science, innovation, and technologies that universities create.
Universities and regions need to work together to build greater connective tissue
across all 3Ts of economic development. The regions and universities that are able
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to synergistically and simultaneously bolster their capabilities in technology, talent,
and tolerance will realize considerable advantage in generating innovations, attract-
ing and retaining talent, and in creating sustained prosperity and rising living stan-
dards for all their people. Most of all, we encourage future research that probes the
non-technological dimensions of the university in economy and society.

*Gary Gates contributed to an earlier version of this paper. Thanks to Patrick Adler
and Andrew Bell for research assistance.
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Appendix
Indicators and Data Sources

This appendix provides a brief description of the major variables and data sources
used. The unit of analysis is the region or Metropolitan Statistical Area (MSA).

University Measures

University Technology: Data for university technology outputs, including
research and development, invention disclosures, patent applications, licensing
income, and startups are from the Association of University Technology Managers
annual survey. The data are for the year 2000 and cover 107 metropolitan areas.

University Strength: This measure is the sum of inverse rankings of college stu-
dents per capita and faculty members per capita, and it covers all 331 MSAs. The
faculty data are from the Integrated Postsecondary Education (IPEDS) dataset and
are for the year 2000. Students per capita come from the 2000 Census which counts
students in the metropolitan region. IPEDS also has student numbers, but they are
based on the number of students who attend institutions within the metropolitan
area, so those who attend the school and commute from outside the MSA are
counted. The IPEDS and Census student counts are closely correlated (0.98 cor-
relation).

University-Creativity Index: This measure is the sum of inverse (or reverse)
rankings of students per capita and percent Creative Class (see below), with that
quantity divided by 662. In this system the highest score corresponds with the high-
est rank.

Technology Measures

Tech-Pole Index: The tech-pole index measures the prevalence or spatial con-
centration of high-tech industry in a metropolitan area and is based on two fac-
tors: (1) high-tech location quotient and (2) the metro area proportion of national
high-tech output (referred to in the text as “tech share”). It is based on data pro-
vided by Ross De Vol and colleagues at the Milken Institute.

Patents: There are two measures of patents: patents per capita and patent
growth. This variable measures innovation by using simple utility patent count data
available from the NBER Patent Citations Data File (Hall, Jaffe, and Tratjenberg
2000).
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Talent Measures

Human Capital: This is the standard human capital index which measures the
percentage of residents 25 years of age and older with a bachelor’s degree and above.

Creative Class: Percentage of the region’s employees in the following categories:

• Super-Creative Core: Computer and mathematical occupations, architecture
and engineering occupations; life, physical, and social science occupations;
education (not including education support), training and library occu-
pations; arts, design, entertainment, and media occupations

• Management occupations

• Business and financial operations occupations

• Legal occupations

• Healthcare practitioners and technical occupations (not including Healthcare
support)

• High-end sales and sales management

These definitions are based on Florida, The Rise of the Creative Class and are
from the 2000 Bureau of Labor Statistics Occupational Employment Statistics
Survey (Florida 2002; 2005).

Tolerance Measures

Bohemian Index: A location quotient of the number of those working in
bohemian occupations in an MSA. It includes authors, designers, musicians, com-
posers, actors, directors, painters, sculptors, craft-artists, artist printmakers, pho-
tographers, dancers, artists, and performers.

Gay/Lesbian Index: Originally calculated by Black et al. (2000) for gay men
only, it is a location quotient measuring the over- or underrepresentation of cou-
pled gays and lesbians in an MSA.

Melting Pot Index: This variable measures the percentage of foreign-born res-
idents in an MSA. It is based on the 2000 Census.

Integration Index: The Integration Index measures how closely the racial
percentages within each Census tract within a metropolitan area compare to the
racial composition of the region as a whole. This measure takes into account six
racial/ethnic groups: white, non-Hispanic; black, non-Hispanic; Asian/Pacific
Islander, non-Hispanic; other races (including mixed races), non-Hispanic; white
Hispanic; and nonwhite Hispanic.
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Tolerance Index: The Tolerance Index is a composite of four separate measures,
each of which captures a different dimension of tolerance or diversity: the
Integration Index, Melting Pot Index, the Bohemian Index, and the Gay/Lesbian
Index.2

Notes

1.    It is important to point out that the numerator does not count people under 25 who
already have a degree and are working, while it does count those who have a degree
but are not working. Although this data limitation is regrettable, we do not expect for
there to be significant inter-regional differences in under the age of 25 human capi-
tal levels. Another caveat is that small regions with universities students actually tend
to score lower on the BDGI because the denominator (percent of younger people cur-
rently in school) is so large. 

2.    See the paperback edition of The Rise of the Creative Class (New York: Basic Books,
2004) for further definitions of the Integration and Tolerance indices.
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