Where We Stand tracks the health of the St. Louis region among the 50 most
populous MSAs.1 These metro areas, known as the peer regions, are our domesƟc
compeƟƟon and provide a consistent yardsƟck to gauge “Where We Stand.”
This update looks at trends in innova on and entrepreneurship in the St. Louis region
and how we compare to our peer metropolitan regions.
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This update takes a look at trends in innova on and
entrepreneurship in the St. Louis region among the 50 most
populous Metropolitan Sta s cal Areas (MSAs) in the country—
also known as the peer regions. This report explores several
measures of innova ve ac vity, including produc vity,
inven on, venture capital investment, and entrepreneurship, as
well as measures that indicate the readiness of the workforce
for the changing economy.

Innova on and Entrepreneurship
Over the last 40 years, the nature of the U.S. economy has
changed substan ally. The development of new technologies
paired with deregula on and increased global compe on
disrupted many of the most well established firms of the 1970s
and 1980s (Spence and Hlatshwayo 2011). Amid these changes,
some metropolitan regions are thriving much more than others.
In par cular, San Jose (the home of Silicon Valley) has been one
of the largest drivers of technological change and has
subsequently a racted great amounts of wealth. According to
CityLab, between 2009 and 2013, 63 percent of new jobs in San
Jose were high‐wage jobs. During the same me, 90 percent of
new jobs in St. Louis were low‐wage jobs (Florida 2013).

Generally, the St. Louis region ranks close to or below the
na onal average on measures of innova on and
entrepreneurship—par cularly in economic produc vity,
paten ng, and business survival rates. The region has a
rela vely high rate of business startups, although some of the
increase in startups is a ributable to a large growth of very
small, low‐paying firms in the health care industry. In recent
years, the region has seen posi ve trends in venture capital
investment and educa onal a ainment. Rela ve to its Midwest
peer regions, St. Louis generally ranks well.

To stay compe ve and adjust to the condi ons of the new
economy, many regions have adopted eﬀorts to a ract
innova ve jobs and become “the next Silicon Valley.” In his
book, The New Geography of Jobs, Enrico More argues that
innova ve jobs can propel regional growth and “reshape the
economic fates of en re communi es” (More 2012). To
a ract more innova ve workers, several regions have
developed innova on districts, including Cambridge,
Philadelphia, and St. Louis (Katz and Wagner 2014).

Generally, the St. Louis region ranks close to
or below the naƟonal average on measures
of innovaƟon and entrepreneurship—
parƟcularly in economic producƟvity,
patenƟng, and business survival rates.

The St. Louis region has received na onal a en on for its
eﬀorts to develop a culture of innova on and
entrepreneurship. According to a local magazine, EQ, the
St. Louis region is home to numerous support organiza ons for
new businesses and innova on, including 19 business
incubators, 11 business accelerators, and 23 funding and
business investment organiza ons (EQ 2017). A number of
na onal sources have wri en about these eﬀorts, including the
Washington Monthly, FiveThirtyEight, the Brookings Ins tu on,
Forbes, Entrepreneur Magazine, and the Wall Street Journal.
Last year, the blog FiveThirtyEight published an ar cle
declaring, “St. Louis is the New Startup Fron er.”

1 MSAs (Metropolitan Sta s cal Areas) are geographic en es delineated by the Oﬃce of Management and Budget (OMB). MSAs are areas with “at least one urbanized area of 50,000 or
more popula on, plus adjacent territory that has a high degree of social and economic integra on with the core as measured by commu ng es.”
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Produc vity Growth
One of the most widely used measures of innova on is growth in produc vity. Produc vity
growth occurs when a company or worker is able to produce more goods or services with the
same quan ty of inputs (i.e. labor or capital equipment). Generally, produc vity can grow in
two ways: through labor improvements, such as job training, or with improvements or
upgrades to capital equipment. When produc vity growth occurs, the company or individual
should theore cally a ract more wealth.
Overall Produc vity
Produc vity growth is measured by gross domes c product (GDP) per employee. As shown in
Figure 1 (Page 2), produc vity growth in the St. Louis region declined during the recession,
recovered to pre‐recession levels, and has remained about the same over the last five years.
At the beginning of the new millennium, the overall produc vity of the St. Louis region closely
tracked the na onal rate. In 2001, GDP was valued at about $76,000 per employee in both the
St. Louis region and na onally. Leading up to the last recession, St. Louis’ rate of produc vity
declined slightly. Since then, produc vity in the St. Louis region has not caught up with the
na onal rate. As of 2015, na onal produc vity was $5,000 greater than the local rate, and
St. Louis’ overall level of produc vity was low rela ve to many of the peer regions, ranking
38th.
Some of this diﬀerence is due to changes in the composi on of the St. Louis economy. Over the
last 15 years, service‐providing industries have come to comprise a slightly larger share of the
regional economy than what is seen na onally. In 2001, the produc on of service providing
industries comprised 67.6 percent of the region’s total economic produc on compared with
68.3 na onally. As of 2015, service provision makes up 72.2 percent of the region’s economy,
compared with 70.6 na onally.
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Manufacturing Produc vity
While overall produc vity growth in the St. Louis economy has been slow, manufacturing
produc vity has increased steadily. Measured as the value of output per hour of labor,
manufacturing produc vity in the St. Louis region increased from $121.47 in 2002 to $180.85 in
2012 (48.8 percent).2 Na onally, manufacturing produc vity increased from $117.94 in 2002 to
$150.31 in 2012 (27.5 percent). In 2012, St. Louis’ rate of manufacturing produc vity was higher
than the na onal average and many of the peer regions, ranking 15th.
Among the 10 Midwest peers (highlighted in light blue on the WWS table), St. Louis’ rate of
manufacturing produc vity is second only to Indianapolis. Kansas City is third among the
Midwest peers, with a rate that closely tracks that of St. Louis. As seen in Figure 2 (Page 3),
manufacturing produc vity in St. Louis has consistently been slightly higher than the na onal
average since the 1980s.

2 Dollar amounts in this paragraph are infla on adjusted to 2012 dollars using the Bureau of Labor Sta s cs consumer price index (CPI).
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Inven on
Another indica on of an innova ve economy is the inven on of new products. Some
researchers have found evidence that patents are linked with economic growth. According to a
2013 report from the Brookings Ins tute, when regions experience a significant increase3 in the
number of patents granted, there is an associated “2.7 percent increase in economic growth—
measured as output per worker” (Rothwell et al 2013). The report also found that “areas with
the fastest growth in paten ng tend to have lower unemployment.”
In 2015, the regions with the most patents4 granted were also among the na on’s largest
regions, including Boston (5,950), Los Angeles (6,476), New York (8,627), San Francisco (9,732),
and San Jose (14,618). Nearly half of all patents granted in 2015 (47.0 percent) were granted to
inventors in just 10 of the peer regions. In 2015, 780 patents were granted for inven ons in the
St. Louis MSA, a rate of around 5.5 u lity patents per 10,000 employees. Compared with the
peer regions, this rate of inven on is lower than many of the peers, ranking 32nd and is below
the na onal average of 9.4 per 10,000 employees.
The rate of patents in the region has grown over the past 15 years but not as much as the rest
of the na on. Figure 3 (Page 4) shows that the patent rate has been higher in the United States
than in St. Louis over the en re me period. Between 2005 and 2015, over 7,000 patents were
granted in the St. Louis region, many of which were granted for inven ons related to the life
sciences, including inven ons related to mul cellular organisms, drugs, organic compounds,
and molecular biology. The companies with the most patents granted during this me include
Boeing (590), Monsanto (378), Washington University (155), Mallinckrodt (131), and Emerson
Electric (110). Nearly 500 patents were also granted to individuals for inven ons during this
me.

3 Defined as an increase of one standard devia on.
4 In this report, patents measure u lity patents. According to the U.S. Patent and Trademark Oﬃce, u lity patents “may be granted to anyone who invents or discovers any new and useful
process, machine, ar cle of manufacture, or composi on of ma er, or any new and useful improvement thereof.” This report does not discuss other patent types, such as design patents,
which are issued for the ornamental design of an item, or plant patents, which are issued for invented or discovered plants (U.S. Patent and Trademark Oﬃce 2015).
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Venture Capital
Venture capital investments are an important funding source for innova ve ac vity. Kortum
and Lerner (2000) find that “venture capital is associated with a substan al increase in
paten ng.” Others have also found evidence that venture capital investments have spillover
eﬀects for other businesses—not just the firm receiving the investment. Samila and Sorenson
(2011) find that when a venture capital firm invests in a business it s mulates “the entry of two
to twelve establishments—in other words, more new firms than actually funded.”
According to data from the Na onal Venture Capital Associa on, in 2016 over 40 percent of
U.S. venture capital was invested in the San Jose and San Francisco regions—a combined total
of $30.1 billion dollars. The dollar value of venture capital investments in the St. Louis region is
much smaller, although the region has started to see an increase in recent years.
While there are fluctua ons from year to year, annual venture capital investments in 2015 and
2016 were roughly twice the amount of investments in the previous five years. In 2016, the
St. Louis region a racted over $240 million in venture capital investment. This is down slightly
from 2015 when the region a racted over $250 million, but s ll higher than in 2014 when it
a racted $125 million. In 2016, total venture capital investments in St. Louis equated to $179
per employee in the region. This rate of investment ranks 23rd among the peer regions and the
3rd highest among the Midwest peers.
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Entrepreneurship
Entrepreneurship is another important measure of innova on.
Economic theory suggests there is a link between
entrepreneurship, innova on, and economic growth. Joseph
Schumpeter, an economist and contributor to economic theory
in the 20th century, wrote about entrepreneurs as “innovators”
and “agents of transforma ve change” (Glaeser et al 2010).
Entrepreneurs facilitate the commercializa on of new ideas,
ideas that may have otherwise remained unrealized in more
established firms (Porter 1990; Audretsch 2007).
Robert Solow, a student of Schumpeter and a Nobel laureate,
wrote that while an entrepreneur may not have invented a new
product, “the entrepreneur is the one who first sees its
economic viability, bucks the odds, fights or worms his way into
the market, and eventually wins or loses” (Solow 2007).

Economic theory suggests there is a
link between entrepreneurship,
innovaƟon, and economic growth.

Schumpeter argued that by bringing new ideas to a market,
entrepreneurs provide “the fundamental impulse that keeps
the capital engine in mo on” (Foster et al 2001). With the
commercializa on of new ideas, older, more “ins tu onalized”
ideas and products may become obsolete and are replaced
(Porter 1990; Carrie and Thurik 2003). Through this process,
which Schumpeter calls “crea ve destruc on,” highly
produc ve firms replace less produc ve firms, which in turn,
results in higher overall produc vity for an en re economy
(Carrie and Thurik 2003; Foster et al 2001).
Researchers rely on several measures to gauge
entrepreneurship, including rates of self‐employment, small
businesses, and business startups (Glaeser et al 2010). This
sec on explores these measures as well as the survival rate of
startups.
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Self‐Employment
In St. Louis, 7.8 percent of the employed popula on is self‐employed. This ranks 31st among
the peer regions and is below the peer region average of 9.3 percent. Nearly one quarter of the
self‐employed (22.7 percent) work in the professional services industry.5 Another 17.3 percent
work in construc on, and 12.2 percent work in the retail trade industry. Close to 40 percent
(38.7 percent) of people who are self‐employed hold a bachelor’s degree or higher, and around
30 percent (29.5 percent) have a high school diploma or less.
Foreign‐born workers are dispropor onately represented among the self‐employed. The
foreign‐born popula on makes up 5.4 percent of total employment in St. Louis, and comprises
7.0 percent of those who are self‐employed. Roughly, 10 percent (10.3 percent) of the working
foreign‐born popula on in St. Louis is self‐employed. By comparison, 7.7 percent of the working
na ve‐born popula on is self‐employed. Generally, peer regions with a higher share of foreign‐
born workers tend to have higher rates of self‐employment (see Figure 5, page 7). In four of the
five regions with the highest rates of self‐employment, the foreign‐born popula on makes up
25 percent or more of total employment.
There are several organiza ons in St. Louis that oﬀer support to foreign‐born entrepreneurs,
including the Mosaic Project and the Interna onal Ins tute Community Development
Corpora on (IICDC). IICDC, for instance, is a community development financial ins tu on that
oﬀers small business loans and business training to local immigrants and refugees. According to
their website, between 2006 and 2013, IICDC services supported over 500 businesses in the
St. Louis region (IICDC 2017).

5 This industry includes management and public rela ons services, legal services, child day care services, and health and educa onal services, among several others.

7

Small Businesses
According to data from the U.S. Census Bureau, over 95 percent of all firms in the United States
are small businesses. In this report, small businesses are defined as firms with one to 49
employees. These businesses employ roughly one‐fourth of all U.S. workers.
While St. Louis is home to several large na onally known businesses, most businesses in the
region are rela vely small. Of all the exis ng businesses in the St. Louis region, nearly 90
percent have fewer than 50 employees. This rate is not uncommon throughout the country.
Among the peer regions, small businesses range from comprising 83.0 percent (Memphis) to
95.1 percent (New York) of all businesses. Among the peer regions, St. Louis’ percentage is
roughly in the middle, ranking 20th, but the region has the 3rd highest ranking among the
Midwest peers, only behind Chicago and Detroit.
As shown in Table 1 (Page 8), nearly 20 percent of small businesses in the St. Louis region are in
the health care and social assistance industry. Another 13 percent are in professional, scien fic,
and technical services industries, and 11 percent are in construc on. Twenty‐five percent of the
region’s small businesses are female owned, 13.2 percent are minority owned, and 8.3 percent
are veteran owned. Na onally, 20.1 percent of small businesses are female owned, 18.4
percent are minority owned, and 7.3 are owned by veterans.
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Small Business Startups
Business startups are another way to measure entrepreneurship. According to Business
Dynamics Sta s cs (BDS) from the U.S. Census Bureau, 4,876 new businesses were created in
the St. Louis region in 2014. This was the highest rate of new business crea on in the region
since 2005, when 4,892 new businesses were created. Of this total, almost all (99.4 percent)
were small—employing between one and 49 people. When accoun ng for popula on size,
St. Louis had 171.2 small business startups per 100,000 residents in 2014. This startup rate is
above the peer region average (145.2 per 100,000 residents) and the na onal average (126.1
per 100,000 residents) and is the 7th highest among the peer regions.
Based on the BDS data, St. Louis’ 2014 startup rate has climbed to pre‐recession levels (see
Figure 6, Page 9). This makes the St. Louis region an outlier compared to the peer regions. Since
the end of the recession in 2009, few regions have seen their startup rates reach pre‐recession
levels. Aus n and St. Louis are the only regions to see their startup rates return to their pre‐
recession levels. Among the Midwest peers, only St. Louis and Kansas City had posi ve growth
in new business startups since the end of the recession.
However, some cau on should be used in interpre ng these numbers. It appears that a recent
increase in the number of small, low‐paying businesses in the health care sector are skewing
the data for the St. Louis region and the state of Missouri. According to the 2015 Annual Survey
of Entrepreneurs, 36.3 percent of startups in St. Louis were in the health care and social
assistance industry. Twenty‐nine percent of startups in the state of Missouri were in this sector,
compared to just 8.8 percent na onally.
Most of these new businesses appear to be providers of home and community based services,
although it is unclear why Missouri has had such a drama c increase in these firms. St. Louis
startups in the health care and social assistance sector tended to be very small, with an average
firm size of 1.2 employees and an annual salary of $12,000. Na onally, the average startup in
this sector had 6.2 employees with an annual salary of $33,000. The unique nature of the health
care and social assistance industry in the state of Missouri appears to be skewing the total
number of new businesses. As a result, the following sec on examines startups outside of the
health care and social assistance industry.
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Manufacturing and Tech Related Startups
In St. Louis, many eﬀorts to a ract and cul vate new business startups focus on industries
related to science, technology, and manufacturing including T‐Rex, Cortex, and BRDG (Bio
Research & Development Growth) Park. According to data from the 2015 Annual Survey of
Entrepreneurs, 581 startups in St. Louis were in industries related to manufacturing or
professional, scien fic, and technical services, making up 10.4 percent of all startups in the
region. This equates to 20.5 startups per 100,000 residents which ranks 37th among the peer
regions. In St. Louis, the average manufacturing and tech startup has around 5.2 employees and
pays an annual salary of over $77,000. Na onally, these startups make up 17.3 percent of all
startups, have an average of 4.3 employees, and pay an average annual salary of around
$47,000.
Recently, the tech industry has received cri cism for its lack of diversity and inclusion in the
workplace. A 2016 report from the U.S. Equal Employment Opportunity Commission looked
into this issue and found that minori es and women are underrepresented in tech related
industries, especially in leadership posi ons (U.S. Equal Employment Opportunity Commission
2016). In the St. Louis region, manufacturing and tech related startups are largely owned by non
‐Hispanic whites and by males. Around 87 percent of startups in these industries are owned by
non‐Hispanic whites, and 78.3 percent are owned by males. Only 12.4 percent of these startups
are minority‐owned, and 13.8 percent are female‐owned. Na onally, startups in manufacturing
and tech are also mostly owned by non‐Hispanic whites and males, although minori es and
females have slightly be er representa on than in St. Louis. In the United States, non‐Hispanics
whites own 75.5 percent of startups in manufacturing or tech related industries, and males own
63.0 percent. Nearly 20 percent are minority‐owned (19.9 percent), and 23.4 percent are
female‐owned.
The Kauﬀman Founda on studied the region’s “startup ecosystem” to gain a be er
understanding of the region’s eﬀorts in this area. They found a connected system of
entrepreneurs, support organiza ons, mentors, and universi es. Based on interviews, it is
believed this suppor ve structure was developed over the past five years (Motoyama and
Watkins 2014). One of the organiza ons iden fied in the Kauﬀman Founda on’s research as
central to the startup ecosystem is the Informa on Technology Entrepreneur Network (ITEN).
ITEN pairs young entrepreneurs with experienced mentors, it connects entrepreneurs with
venture capital investors, and it facilitates a monthly networking event called “2nd
Thursday” (ITEN 2017).
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Business Survival Rate
The number of new startups is a posi ve indica on for the
St. Louis economy. However, while there are regional benefits
to entrepreneurship, star ng a small business can be risky. In
the United States, less than half of all businesses survive
through their first five years. Over 350,000 new businesses
were created across the country in 2009. Of those, 48.7
percent were s ll opera ng five years later in 2014. In St.
Louis, the 5‐year survival rate for businesses is lower. In 2009,
there were 3,288 new businesses in the St. Louis region. Of
this total, 1,542, or 46.9 percent, were s ll opera ng in 2014.
As shown on the Business Survival Rate table, St. Louis’ 5‐year
survival rate for businesses ranks 41st among the 50 peer
regions, and it ranks 9th among the region’s 10 Midwest
peers.
St. Louis also ranks in the bo om half of the peer regions
according to the business survival rate of more recent
business startups. Of the 4,266 new businesses started in
St. Louis in 2013, 3,207, or 75.2 percent, were s ll opera ng
in 2014. Compared with the peer regions, St. Louis’ 1‐year
survival rate for businesses ranks 45th, and it ranks 9th
among the 10 Midwest peers.
In spite of the region’s rela vely low business survival rate,
there are a number of organiza ons working to help
entrepreneurs navigate risks and build successful startups,
including T‐Rex, a startup incubator. According to its recent
impact report, since its founding in 2011, T‐Rex has graduated
82 startups, of which 68 remain in the St. Louis region.
According to their report, these 68 startups support over
1,200 jobs in the region (T‐Rex 2017).
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The St. Louis workforce is rela vely well educated. Of the
region’s adults aged 25 and older, 32.5 percent hold a
bachelor’s degree or higher, and 12.8 percent have earned an
advanced degree. As shown on Figure 8 (Page 12), since the
1990s, the percentage of adults with an advanced degree has
nearly doubled. In 1990, around 6.9 percent of adults had an
advanced degree. Compared with the peer regions and the
United States as a whole, St. Louis’ rate of educa onal
a ainment ranks in the middle. Among the peer regions,
St. Louis ranks 29th in terms of adults with a bachelor’s degree,
and 22nd in terms of adults with advanced degrees.

Skilled Workforce
Demands for workforce skills have changed over the last several
decades. Studies on this topic find that employment is shrinking
in occupa ons where workers primarily perform rou ne tasks
and expanding where workers are required to perform non‐
rou ne tasks (Dvorkin and Shell 2017). Other studies have
found that middle‐skilled, middle‐wage jobs are disappearing
and being replaced with either low‐skilled, low‐wage jobs or
high‐skill, high‐wage jobs.6 Over the last several decades,
wages and salaries for highly skilled workers have risen, while
real earnings for low‐skilled workers have declined (Acemoglu
and Autor 2011). These trends highlight the importance of
having a highly skilled workforce in a changing U.S. economy.
This sec on explores several measures of a highly skilled
workforce, including educa onal a ainment, educa onal
requirements for jobs, and the share of jobs in science,
technology, engineering, or mathema cs related industries.

The tables on Page 13 show the percent of jobs that typically
require a bachelor’s degree or higher and the percent of jobs
that require a post‐graduate (or advanced) degree. In both
tables, St. Louis ranks close to the na onal average.
According to data from the Bureau of Labor Sta s cs (BLS),
25.8 percent of jobs in the region require a bachelor’s degree or
higher. This percentage is lower than 31 of the peer regions.
Among Midwest peers, St. Louis has the 2nd lowest propor on
of these jobs. For jobs that require a post‐graduate degree,
St. Louis has a larger propor on than many of the peers,
ranking 20th with a rate of 4.1 percent. This is the 3rd highest
propor on among the Midwest peers.

Educa onal A ainment
One way to measure the skill level of the workforce is
educa onal a ainment. According to the St. Louis Regional
Chamber’s Top Ten Ini a ve, a one percentage point increase
in college a ainment in St. Louis would “inject an addi onal
$2.4 billion into the regional economy each year” (St. Louis
Regional Chamber 2013).

6 Middle skill jobs include occupa ons in sales, oﬃce and administra ve support, produc on, and labor. As described by Acemoglu and Autor, these posi ons are generally filled by people
with only a high school degree. Low skill jobs include occupa ons in protec ve services, food prepara on, and cleaning services. High skill jobs include occupa ons in professional,
managerial, and technical services.
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STEM Employment
Another way to gauge the skills of the St. Louis workforce is employment in science, technology,
engineering, and math (STEM) related occupa ons. According to Occupa onal Employment
Sta s cs from the Bureau of Labor Sta s cs, around 6.4 percent of St. Louis’ workforce is
employed in industries directly related to STEM. This percentage is close to the na onal rate of
STEM employment (6.3 percent) and ranks close to the middle of the peer regions (29th).
While only 6.4 percent of jobs in St. Louis are in STEM related industries directly, in 2011, the
Brookings Ins tu on found that 22 percent of all jobs in the region required knowledge of
STEM related subjects (Rothwell 2013). At the me, this ranked 14th among the peer regions,
and was the second highest rate among the Midwest peers, behind Detroit (22.9 percent).

Conclusion
As the U.S. economy changes, regions are facing pressure to become more innova ve and
economically produc ve. In the St. Louis region, organiza ons, ins tu ons, and leaders have
responded by cul va ng a network of support systems for new enterprises. This collec ve
eﬀort has a racted excitement and a en on, both locally and na onally. The results of this
eﬀort, however, are s ll yet to be fully realized. On many measures of innova on and
entrepreneurship, St. Louis s ll ranks near or below the na onal average. Nevertheless, the
region has seen notable improvements in some areas, with recent increases in venture capital
investment and in educa onal a ainment. Only me will tell whether these increases are a
temporary jump or the start of a longer‐term trend.
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Executive Order 12898 on Environmental Justice, and related statutes and regulations in all programs and activities. Title VI requires that no person in the United
States of America, on the grounds of race, color, sex, or national origin, shall be
excluded from the participation in, be denied the benefits of, or be otherwise
subjected to discrimination under any program or activity for which EWGCOG
receives federal financial assistance. Any person who believes they have been
aggrieved by an unlawful discriminatory practice under Title VI has a right to file
a formal complaint with EWGCOG. Any such complaint must be in writing and
filed with EWGCOG’s Title VI Coordinator within one hundred eighty (180) calendar days following the date of the alleged discriminatory occurrence. For more
information, or to obtain a Title VI Nondiscrimination Complaint Form, please see
EWGCOG’s web site at www.ewgateway.org/about-us/what-we-do/title-vi/
or call (314) 421-4220 or (618) 274-2750.

Grant Funding Sources: The work that provided the basis of this publication
was supported, in part, by a grant provided from the U.S. Department of Transportation through the Missouri Department of Transportation and the Illinois
Department of Transportation. The opinions, findings, and conclusions expressed
in this publication are those of the authors and not necessarily those of the Missouri Highways and Transportation Commission, the Illinois Department of Transportation, the Federal Highway Administration, or the Federal Transit Administration.
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