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INTRODUCTION

Baumol’s (1996) seminal work on institutions and entrepreneurship is a histori-
cal account comparing different civilizations and the incentives those institutions
create. Sobel (2008) performed the first empirical test of Baumol’s hypothesis
that different institutions will promote productive, unproductive, or destructive
entrepreneurship by developing a net entrepreneurship index at the U.S. state
level for the year 2000. Having been cited more than 1,000 times, Sobel’s (2008)
study has proven to be highly influential in the study of entrepreneurship.' How-
ever, the index is (now) quite dated and is limited to only a single year. Leverag-
ing several newly created datasets, we reenvision Sobel’s net entrepreneurship
index in a panel framework to re-test Baumol’s hypothesis over time and provide
other researchers with a new resource for exploring empirical questions related
to productive and unproductive entrepreneurship.

We construct productive, unproductive, and net entrepreneurship indices for
381 metropolitan statistical areas (MSAs) from 2002 to 2019 with data measures
similar to Sobel (2008).? Using MSA data allows us to examine how changes
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in different measures of entrepreneurship correlate with economic outcomes at geographies that align more closely
with entrepreneurial ecosystems (Johnson et al., 2022). Our findings support Baumol’s (1996) assertions and recon-
firm Sobel’s (2008) evidence that productive and unproductive measures of entrepreneurship correlate strongly with
desirable and undesirable economic outcomes. More importantly, the extended indices we develop will allow other
researchers to further advance our understanding of institutions’ essential roles in shaping entrepreneurial decisions.

¥

KEY FINDINGS

This report creates an MSA- and state-level index of
net productive entrepreneurship from 2002-2019.

We define net productive entrepreneurship as pro-
ductive less unproductive entrepreneurship.

Net productive entrepreneurship scores can change
drastically for an individual MSA over time.

as the two MSAs with some of the lowest scores (Los
Angeles and Sacramento).

Our index strongly correlates with income per capita
and employment rates

The index provides an avenue for researchers to
apply and test Baumol’s hypothesis on productive

There is substantial within-state variation across dif- e, UFEE NS CmieEmeneurE s,

ferent MSAs. For example, the MSA with the highest
net productive score (San Jose) is in the same state

LITERATURE AND BACKGROUND

While many consider entrepreneurship a young field, it has a long and multidisciplinary history. Many consider the
research to have begun in the 17th century with Richard Cantillon and in the 18th century with classical economists
Adam Smith and Jean Baptiste Say. At the turn of the 20th century, economists, including John Bates Clark and Frank
Knight, continued to develop the field. In the latter half of the 20th century, Austrian economists such as Joseph
Schumpeter, Ludwig von Mises, F.A. Hayek, and Israel Kirzner espoused the importance of entrepreneurship in the
economy (Landstrom, 1999).°

Landstrom (1999) argues that the roots of entrepreneurship are not only deep but wide, involving a multidisciplinary
approach that includes economics, psychology, sociology, and management. More recently, Urbano et al. (2019) provides
a literature review of entrepreneurship and institutions and the link between the two in promoting economic growth.
Citing the work of North (1990, 2006), Acemoglu et al. (2014), Baumol (1996), and Rodrik (2003), Urbano et al. (2019)
note that these authors argue that institutions affect economic growth indirectly, rather than directly.
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Schumpeter (1949), Leibenstein (1968), Baumol (1996, 1994), and Baumol and Strom (2007) all suggest that entre-
preneurship is an important influence on economic development and economic performance for short- and long-term
growth (Urbano et al., 2019).

According to Urbano et al. (2019), Sobel (2008) is among the top scholars who have written on the connection between
entrepreneurship and institutions. Among the papers that cite Sobel (2008), many have hundreds of citations each.
A major limitation of Sobel’s (2008) index, noted by Cumming and Li (2013), is that it is only cross-sectional, so any
findings cannot be proven robust over time.

Several studies, such as Cumming and Li (2013) and Estrin et al. (2013), have attempted to examine how institutions
affect entrepreneurship using panel data. Although more limited in scope, these studies are generally consistent with
Sobel’s (2008) findings. More recently, Chowdhury et al. (2019) extends the work of Sobel (2008) and Cumming and
Li (2013) and estimates the effects of institutions on entrepreneurship across developed and developing countries.
Although these studies are empirical and expand on the concepts outlined by Baumol (1996) and Sobel (2008), none
directly uses or extends Sobel’s index. Thus, none has a net entrepreneurial measure. Our paper reenvisions Sobel’s index
to directly expand the net entrepreneurial measure over time and in areas that align with entrepreneurial ecosystems.

DATA AND INDEX COMPILATION

We combine data from several sources to construct our time-varying Net Productive Entrepreneurship (NPE) Index for
metropolitan statistical areas (MSA) in the United States. While our index includes the same broad components as Sobel
(2008), our data sources differ because we take advantage of several unavailable databases at the time of Sobel’s work.

Sobel (2008) claims the key measures of productive entrepreneurship include venture capital expenditures, the growth
rate in the number of sole proprietors, the number of patents awarded, the total birth rate of the establishment, and
the birth rate of the large firm. We also include a new measure of innovation—the number of patent applications—as
an additional measure of productive entrepreneurship. According to the United States Patent and Trademark Office,
approximately half of all patent applications are ultimately awarded a patent, so omitting applications may underesti-
mate local innovation.*

The first newly developed database we leverage is the PatentsView database published by the United States Patent and
Trademark Office. This database was first published in 2012 and provides disambiguated patent award and application
information that includes the latitude and longitude of inventors. This data allows us to measure patent-related inno-
vation at a sub-state dimension precisely.

Additionally, we measure employment and establishments using the Your Economy Time Series (YTS) database. This
database, first publicly released in 2016, is a collaborative effort between a private-sector marketing company (Data
Axle) and the University of Wisconsin Business Dynamics Research Consortium. The goal of YTS is to capture the uni-
verse of business establishments operating in the U.S., including owner-only (or nonemployer) establishments. If one’s
objective is to measure productive entrepreneurship, including owner-only establishments in business counts would
be the most inclusive measure of entrepreneurial activity.® In addition to establishment-level employment counts, YTS
provides each establishment’s latitude and longitude and its primary North American Industrial Classification System
(NAICS) at a six-digit level. This microgeographical data allows us to provide a more nuanced analysis of productive
and unproductive entrepreneurship than Sobel (2008) was able to provide.

Our final measure of productive entrepreneurship, venture capital expenditures, is from the Dow Jones VentureSource
database.® Using verified proprietary information on hundreds of actual venture capital financings, Andre and Braun
(2020) find the VentureSource data to be among the most accurate sources of venture capital funding. A complete
description of our variables and source information is provided in Table 1.
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TaBLE 1 | DATADESCRIPTIONS AND SOURCES FOR MEASURES OF ENTREPRENEURSHIP

PRODUCTIVE ENTREPRENEURSHIP

Venture capital Per capita venture capital expenditures in year t

Year-over-year growth rate in the number of owner-only establishments be-

3 3
Sole proprietor growth rate tween year tand t-1

Awarded patents** Number of utility patents awarded per 100,000 people to residents in year t

Number of utility patent applications per 100,000 people submitted by resi-

Patent applications** dents in year t

Establishment birth rate? Number of new establishments in year t per 1,000 establishments in year t-1

Large establishments® Number of establishments with 500+ employees in year t

Lobbying establishments? Number of establishments in NAICS 541820 in year t

sl el Number of employees in NAI.CS 548120 e§tablishments as a share of total
employment across all establishments at time t

SLS*® State liability system quality

SOURCES: (1) venture capital data are from the VentureSource database (Dow Jones). (2) Population data are from the Census Bureau. (3) Your
Economy Time Series database (https://youreconomy.org/yts-database.html). (4) United States Patent and Trademark Office (USPTO) PatentsView
database (https:/patentsview.org/). (5) U.S. Chamber of Commerce’s Institute for Legal Reform (https://instituteforlegalreform.com/2019-lawsuit-
climate-survey/).

Turning our attention to the unproductive component of entrepreneurship, these variables include the number of lob-
bying establishments, lobbying employment concentration, and State Liability Systems (SLS). Lobbying establishment
and employment, both from the Your Economy Time Series database, are from the North American Industry Classifi-
cation System sector 541820. This sector includes establishments that provide lobbying, political consulting, or public
relations consulting.

SLS comes from the U.S. Chamber of Commerce’s Institute for Legal Reforms. The SLS is state-level survey data from
about 1,300 in-house general counsels, senior litigators or attorneys, and other senior executives at large companies. In
this survey, they are asked to grade (A through F) their states on the following areas: enforcing meaningful venue require-
ments; overall treatment of tort and contract litigation; treatment of class action suits and mass consolidation suits;
damages; proportional discovery; scientific and technical evidence; trial judges’ impartiality; trial judges’ competence;
juries’ fairness; and quality of appellate review. They are then converted to 0—100 scores for each state. The surveys
were conducted in 2002-2008, 2010, 2012, 2015, 2017, and 2019. For the missing years, we use linear interpolation.

For each of the variables, we standardize them individually using:

Standardized;; = (Y;; — MeanY;)/(StdDevY;), (1)

where each variable in a given MSA at time t (Y};) is subtracted by the mean of the entire sample and then divided by
the standard deviation of the entire sample. Standardized values are then averaged across the six productive entrepre-
neurship variables to obtain a Productive Entrepreneurship Index (PEI). Similarly, the three standardized unproductive
variables are averaged to form the Unproductive Entrepreneurship Index (UPI). The Net Productive Entrepreneurship
Index (NPE) is therefore given by:

NPE;, = PEI, - UEL,.  (2)
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To create an index of net productive entrepreneurship at the state-level, Sobel (2008) used Borda count. We instead
standardized each variable and averaged those standardized variables. Both have the advantage of being able to adjust
variables that have different units (scores, count, percentage). However, one shortcoming of Borda count is that it implies
that the difference between one state and another is the same, regardless of the actual gap. Standardizing retains the
magnitude of differences between variables.

However, standardizing can be sensitive to particular outliers in the distribution. This approach is still an improvement
over a 0-10 scale based on minimum and maximum values, another common indexing approach. In the case of much
of our data, a 0-10 or 0-1 scaled index would provide stark and misleading differences. For instance, many MSAs have
zero venture capital or lobbying establishments, while other MSAs have extremely high scores of venture capital per
capita (like Boulder, Colorado, in 2018, which had venture capital per capita of $2258.80). Similarly, 2059 MSA-unit
observations had o lobbying establishments, and another 1284 had just one. On the other hand, New York City had the
seven highest number of establishments, ranging from 761 to 984.

Forcing a 0-10 scale in this case would lead to a disproportionately heavier weight on New York and Los Angeles (who
consistently had the two highest concentrations of lobbying establishments), while giving the MSAs in between the
maximum and minimum very small scores. Doing so would cause MSAs that had high amounts of lobbying establish-
ments (but not compared to New York or Los Angeles) to score closer to 0. For example, if we imposed a 0-10 scale on
this variable, MSAs with 30 lobbying establishments would receive a score of 0.5; MSAs with 100 lobby establishments
would have a score of just above 1. However, an MSA that has 800 lobbying establishments would receive a score of 9.
This method would impose and assume a close to 1-point difference between MSAs with 984 and 800 lobbying estab-
lishments and those with 100 and 0 lobbying establishments.
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RESULTS

Index Score

We report the top 10 and bottom 10 ranking MSAs in our index for the first (2002) and last (2019) years of our sample
in Table 2. Some areas retained a high ranking, such as Boulder, CO; San Jose, CA; and Dover, DE, which stayed in the
top 10 in 2002 and 2019; similarly, some areas always ranked low. New York, NY; Los Angeles, CA; Tallahassee, FL;
and San Francisco, CA, were in the bottom 10 at both ends of the sample.

Scores of the top 10 were much lower in 2019 than in 2002, suggesting a decline in NPE over time. Hartford, CT, for
example, scored 0.646 in 2019, earning the 10th spot in that year; the same score in 2002 would have them ranked
just 51st. Furthermore, the 10th spot in 2002 (Flagstaff, AZ) scored over fifty percent to that of Hartford, CT, in 2002.
Areas can also move drastically over time. Almost half of the MSAs (9 of the 20) in the top 10 or bottom 10 in 2002
were no longer in those spots by 2019.

TaBLe 2 | NETPRODUCTIVE ENTREPRENEURSHIP INDEX RANKINGS

2002 ] 2019 ]

RANK MSA SCORE MSA SCORE
- Boulder, CO 2.346 San-Jose-Sunnyvale-Santa Clara, CA 2.996
- San Jose-Sunnyvale-Santa Clara, CA 1.891 Midland, MI 1.444
“ Boise City, ID 1.746 Boulder, CO 0.911
- Dover, DE 1.615 Dover, DE 0.890
- Oshkosh-Neenah, WI 1.080 Columbus, IN 0.831
- Durham-Chapel Hill, NC 1.043 Corvallis, OR 0.811
- Columbia, MO 1.027 Ithaca, NY 0.668
- Wenatchee, WA 1.004 Lafayette-West Lafayette, IN 0.663
- Omaha-Council Bluffs, NE-IA 0.975 New Haven-Milford, CT 0.655
n Flagstaff, AZ 0.975 Hartford-East Hartford-Middletown, CT 0.646
ﬂ Morgantown, WV -1.084 Charleston, WV -0.815
ﬂ Wheeling, WV-OH -1.084 Jefferson City, MO -0.865
m Charleston, WV -1.21 Miami-Fort Lauderdale-West Palm Beach, FL -0.988
ﬂ Sacramento-Roseville-Arden, CA -1.339 Lansing-East Lansing, MI -0.992
m San Francisco-Oakland-Hayward, CA -1.613 Harrisburg-Carlisle, PA -1.376
ﬂ Tallahassee, FL -1.872 Tallahassee, FL. -1.426
m Los Angeles-Long Beach-Anaheim, CA -2.456 Sacramento—Roseville—Arden-Arcade, CA -1.631
ﬂ New York-Newark-Jersey City, NY-NJ-PA -2.907 Los Angeles-Long Beach-Anaheim, CA -3.120
m St. Cloud, MN -3.116 New York-Newark-Jersey City, NY-NJ-PA -3.280
n Utica-Rome, NY -3.592 Greenville-Anderson-Mauldin, SC -3.677

NOTES: 1indicates the highest ranking among MSAs, while 381 indicates the lowest.
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Next, we rank all 47 MSAs with populations of one million or more in 2002 (Table 3). Scores were reported in 2002
and 2019. There are several interesting findings. First, there are 21 MSAs with negative scores in 2002 and 25 in 2019.
Very few MSAs had a positive increase from 2002 through 2019. Scores can shift quite drastically as well. For example,
Seattle, WA, was second in 2002; by 2019, Seattle was just 25th. Similar shifts occur on the positive side as well. Phil-
adelphia, for example, went from 25th to 5th from 2002 to 2019, having its score increase by 0.306.

TaBLE 3 | RANKINGS AMONGST 47 MOST POPULATED MSAS (WORST TO BEST)

2002 2019

RANK MSA NPE MSA NPE
New York, NY-NJ-PA -2.907 New York, NY-NJ-PA -3.280
Los Angeles, CA -2.456 Los Angeles, CA -3.120
San Francisco, CA -1.613 Sacramento, CA -1.631
Sacramento, CA -1.399 Miami, FL -0.988
Chicago, IL-IN-WI -1.000 San Francisco, CA -0.681
Boston, MA-NH -0.935 Chicago, IL-IN-WI -0.443
Columbus, OH -0.801 St. Louis, MO-IL -0.393
San Antonio, TX -0.395 Nashville, TN -0.362
Miami, FL -0.367 Orlando, FL -0.298
Dallas, TX -0.352 Atlanta, GA -0.290
New Orleans, LA -0.306 San Diego, CA -0.267
Houston, TX -0.294 Denver, CO -0.264
Buffalo, NY -0.251 New Orleans, LA -0.226
San Diego, CA -0.144 Riverside, CA -0.218
Austin, TX -0.134 Columbus, OH -0.198
Oklahoma City, OK -0.132 Austin, TX -0.190
Providence, RI-MA -0.105 Jacksonville, FL -0.188
Pittsburgh, PA -0.080 San Antonio, TX -0.168
Louisville, KY-IN -0.066 Tampa, FL -0.1m
St. Louis, MO-IL -0.043 Oklahoma City, OK -0.108
Riverside, CA -0.005 Dallas, TX -0.076
Memphis, TN-MS-AR 0.054 Louisville, KY-IN -0.043
Philadelphia, PA-NJ-DE-MD 0.126 Seattle-, WA -0.043
Minneapolis, MN-WI 0.137 Boston, MA-NH -0.038
Charlotte, NC-SC 0.153 Kansas City, MO-KS -0.004
Kansas City, MO-KS 0.176 Las Vegas-, NV 0.004
Baltimore, MD 0.234 Cleveland-, OH 0.017
Orlando, FL 0.234 Memphis, TN-MS-AR 0.022
Rochester, NY 0.264 Phoenix, AZ 0.072
Portland, OR-WA 0.267 Minneapolis, MN-WI 0.090

continued on next page
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Table 3 continued

2002 2019

Denver, CO 0.276 Rochester, NY 0.115

Cleveland, OH 0.311 Baltimore, MD 0.140

Jacksonville, FL 0.334 Richmond, VA 0.158
n Indianapolis, IN 0.345 Portland, OR-WA 0.180
“ Detroit, MI 0.363 Virginia Beach, VA-NC 0.223
n Nashville, TN 0.427 Cincinnati, OH-KY-IN 0.253
_ Atlanta, GA 0.433 Pittsburgh, PA 0.262
“ Virginia Beach, VA-NC 0.449 Indianapolis, IN 0.266
_ Phoenix, AZ 0.453 Detroit, MI 0.311
_ Milwaukee, WI 0.455 Buffalo, NY 0.327
_ Richmond, VA 0.477 Houston, TX 0.375
_ Hartford, CT 0.488 Providence, RI-MA 0.418
_ Tampa, FL 0.494 Philadelphia, PA-NJ-DE-MD | 0.432
_ Cincinnati, OH-KY-IN 0.579 Milwaukee, WI 0.478
_ Las Vegas, NV 0.797 Charlotte, NC-SC 0.488
_ Seattle, WA 0.854 Hartford, CT 0.713
- San Jose, CA 1.891 San Jose, CA 3.414
NOTES: 1 indicates the highest ranking among MSAs

We illustrate the importance of a time-varying index by reporting the MSAs with the 10 largest increases and decreases
in 2002 through 2019 in Table 4. Utica-Rome, NY, had the largest increase over the sample, moving from the lowest
score of 381 to 35th by 2019. Even high-ranking states can improve over time. San Jose, CA, had the third largest increase
over the sample, even though they ranked 2nd in 2002. Boulder, CO, on the other hand, had the 4th largest decrease
from 2002 to 2019, but only dropped three spots (from first to fourth).

TaBLE 4 | | ARGESTINCREASES AND DECREASES IN NPE (2002-2019)

[ LARGEST DECREASES | LARGEST INCREASES ————————————————
MSA CHANGE MSA CHANGE
Greenville-Anderson-Mauldin, SC -3.637 Utica-Rome, NY 4.017
Boise City, ID -1.435 St. Cloud, MN 3.242
Harrisburg-Carlisle, PA -1.361 San Jose-Sunnyvale-Santa Clara, CA 1.523
Boulder, CO -1.286 Midland, MI 1.184
Flagstaff, AZ -1.053 Charlottesville, VA 1.137
Cape Coral-Fort Myers, FL -1.038 Enid, OK 1.056
Wenatchee, WA -0.994 Wheeling, WV-OH 1.012
Seattle-Tacoma-Bellevue, WA -0.897 Gulfport-Biloxi-Pascagoula, MS 1.004
Oshkosh-Neenah, W1 -0.878 Great Falls, MT 0.942
Lincoln, NE -0.874 San Francisco-Oakland-Hayward, CA 0.932
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Consistent with the literature on declining business dynamism within the United States (Bennett, 2021, 2019), we, too,
find that the average NPE scores tend to fall over time, although the complete picture is nuanced. Table 5 reports the
average NPE scores across all MSAs, the 47 most populated MSAs, and all other MSAs from 2002 through 2019. The
average scores dropped only slightly, going from 0.089 in 2002 to 0.039 in 2019. Years between, however, are incon-
sistent. The year 2002 is followed by four straight years of below average NPE, then two years of around average NPE,
then negative during the years of the Great Recession. There was a spurt of high NPE from 2016 to 2018. Interestingly,
we find that the declining NPE trend is largely driven by more populated MSAs. In almost every year (except for five),
NPE in smaller MSAs is larger than in the more populated MSAs.

TasLe 5 | AVERAGE NPE OVER TIME

ALL MSAS 47 MOST POPULATED MSAS OTHER MSAS
2002 0.089 -0.058 0109
2003 -0713 -0.9%5 -0.680
2004 -0192 -0.409 -0.162
2005 -0.384 -0570 -0.359
2006 -0.075 -0.126 -0.067
2007 0.067 0.005 0075
2008 -0.091 -0.181 0079
2009 -0.299 -0420 -0.281
2010 0.204 0147 0.212
2011 -0.148 -0.144 -0149
2012 0.200 0.219 0197
2013 0.230 0.297 0.220
2014 -0.165 -0.188 -0.162
2015 0126 0130 0124
2016 0437 0.346 0449
2017 0507 0.562 0498
2018 0.306 0123 0332
2019 0039 -0.104 0059

Innovation is a local phenomenon (Wagner and Bologna Pavlik, 2020), justifying our use of a local-level measure of
net productive entrepreneurship rather than at the state-level. To further emphasize this point, we take the average
NPE scores of three highly populated states in 2002-2019. Starting with California (Table 6), we find that the scores
vary drastically by MSA. One of the highest-scoring MSAs, San Jose, CA, has an average score of just over 3, while Los
Angeles, CA, is -2.923. Twenty-two of the 26 MSAs in California receive a negative, or below-average, score in NPE. For
Texas, we see less variance but still notable differences across space. Austin, TX, scores the highest, despite its larger
than average lobbying given its status as the state capitol; Corpus Christi, TX, is a notable outlier in the state, having
a score of over two standard deviations lower than average. Houston, TX, and College Station, TX, both score above
average. Finally, in New York, we observe an even more stark difference. New York City and Utica score very low and
are the only two MSAs in the state with a negative average value (-2.2 and -1.2, respectively), while most other areas,
particularly Albany and Ithaca, score fairly high.
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TaBLE 6 | AVERAGE NPE BY STATE: CALIFORNIA, TEXAS, NEW YORK

————— CALIFORNIA TEXAS NEW YORK —————————
MSA NPE MSA NPE MSA NPE

Bakersfield -0.371 Abilene -0.375 Albany 0.839
Chico -0.337 Amarillo -0.277 Binghamton 0.191
El Centro -0.523 Austin 0.097 Buffalo 0.187
Fresno -0.371 Beaumont -0.367 Elmira 0.114
Hanford -0.376 Brownsville -0.294 Glens Falls 0.142
Los Angeles -2.923 College Station-Bryan 0.018 Ithaca 0.764
Madera -0.480 Corpus Christi -2.429 Kingston 0.293
Merced -0.412 Dallas -0.223 New York-NJ-PA -2.230
Modesto -0.282 El Paso -0.249 Rochester 0.477
Napa -0.681 Houston 0.104 Syracuse 0.191
Oxnard -0.267 Killeen -0.222 Utica -1.207
Redding -0.282 Laredo -0.307 Watertown 0.167
Riverside -0.323 Longview -0.233
Sacramento -1.926 Lubbock -0.267
Salinas -0.518 McAllen -0.247
San Diego -0.234 Midland -0.026
San Francisco -0.945 Odessa -0.289
San Jose 3.139 San Angelo -0.318
San Luis Obispo -0.166 San Antonio -0.288
Santa Cruz 0.192 Sherman -0.279
Santa Maria 0.246 Texarkana-AR -0.242
Santa Rosa 0.181 Tyler -0.235
Stockton -0.342 Victoria -0.332
Vallejo -0.379 Waco -0.329
Visalia -0.476 Wichita Falls -0.298
Yuba City -0.442
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Further evidence of the spatial variation in NPE, even within a state, is illustrated in Figure 1. Panel A shows the average
MSA NPE score for the sample, while Panel B shows the change between 2002 and 2019.

FiGure 1 | NETPRODUCTIVE ENTREPRENEURSHIP BY MSA: AVERAGE AND CHANGE

: PANEL A !

Mean Net Productive Index Value 2012-2019
Lowest Quartile Second Quartile @ Third Quartile @ Highest Quartile

: PANEL B !

Change in Net Productive Index Value 2012-2019
Lowest Quartile Second Quartile Third Quartile @ Highest Quartile

In terms of the average NPE score (Panel A), California, Michigan, and Pennsylvania each have at least one MSA in all
four quartiles. Many states (like Arizona, Florida, New York, Oregon, Texas, and Washington) each have at least one
MSA in three of the quartiles. A similar pattern emerges when one examines changes over time (Panel B). This further
highlights the need for examining innovation and entrepreneurship at the local level.
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Correlating Index to Economic Outcomes

In this section, we report results where we regress the NPE index on three common economic outcome variables: real
income per capita, employment rates, and income inequality. These regressions are done solely to explain the correlative
relationship between these variables and are not meant to represent causality. We perform simple panel regressions,
where we include the NPE, the productive index, and the unproductive index separately as covariates in regressions on
the outcome variables, including MSA and year-fixed effects.

Starting with income (Table 7), we find that NPE and productive entrepreneurship strongly correlates to higher incomes,
while the unproductive index correlates strongly to lower real incomes (see Figure 2). A one-point (or roughly one-half
of a standard deviation) increase in NPE is associated with a $686 boost in income. The effect from the productive index
on its own is slightly less than double that magnitude.

TaBLe 7 | REGRESSING INDEX ON INCOME PER CAPITA

Dependent variable | INCOME PER CAPITA

Net Productive 686.724"**

Entrepreneurship Index (125.128)

Productive 124330
Entrepreneurship Index (188.85)

Unproductive -254.59
Entrepreneurship Index (16797)
MSA FE Yes Yes Yes
Year FE Yes Yes Yes
R-Squared 058 060 058
Observations 6840 6840 6840

NOTE: Standard errors are clustered at the state dimension. *** denotes significance at the 1 percent
level, ** at the 5 percent level, and * at the 10 percent level. Regressions were estimated with a constant
term, MSA fixed effects, and year fixed effects that are not reported.

Ficure 2 | NPEAND REAL INCOME PER CAPITA
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Marginal effects on employment (per 100 persons) are presented in Table 8, and a scatterplot of the relationship is
shown in Figure 3. Consistent with real income, the NPE and productive indices are positively correlated with increased
employment rates. Conversely, the unproductive index is negatively related to employment rates, suggesting that unpro-
ductive entrepreneurship crowds out employment in the region, perhaps due to lobbying consolidating resources and
lowering employment opportunities.

TaBLE 8 | REGRESSING INDEX ON EMPLOYMENT RATE (PER 100 PERSONS)

Dependent variable | EMPLOYMENT RATE

Net Productive 0489

Entrepreneurship Index (0.051)

Productive 0530
Entrepreneurship Index (0.078)

Unproductive -0460™**
Entrepreneurship Index (0.069)
MSA FE Yes Yes Yes
Year FE Yes Yes Yes
R-Squared 003 004 002
Observations 6840 6840 6840

NOTE: Standard errors are clustered at the state dimension. *** denotes significance at the 1 percent
level, ** at the 5 percent level, and * at the 10 percent level. Regressions were estimated with a constant
term, MSA fixed effects, and year fixed effects that are not reported.

FiIGURe 3 | \PE AND EMPLOYMENT PER 100 PERSONS

100 A

Employment per 100 persons
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Finally, the relationship between the indices and income inequality are reported in Table 9 and Figure 4. While the
raw scatterplot indicates that MSAs with higher NPE have lower levels of income inequality, none of the regression
coefficients are statistically different from zero.

TaBLE 9 | REGRESSING INDEX ONINCOME INEQUALITY

Dependent variable | GINI COEFFICIENT

Net Productive 0.0004

Entrepreneurship Index (0.0009)

Productive 0.0001
Entrepreneurship Index (0.0011)

Unproductive -0.0012
Entrepreneurship Index (0.0011)
MSA FE Yes Yes Yes
Year FE Yes Yes Yes
R-Squared 0.02 0.02 0.05
Observations 3900 3500 3500

NOTE: Standard errors are clustered at the state dimension. *** denotes significance at the 1 percent
level, ** at the 5 percent level, and * at the 10 percent level. Regressions were estimated with a constant
term, MSA fixed effects, and year fixed effects that are not reported.

FIGURE 4 | NPE AND INCOME INEQUALITY
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State-Level Index

We recreate the exact same index, but at the state-level. In Table 10, we show the top ten and bottom ten states in the
net productive entrepreneurship measure in 2002, 2008, 2014, and 2019. Delaware consistently ranks first, while
California ranks last in every year. One particularly interesting finding is that the highest scores tend to decrease over
time, while the lowest ranking states increase over time. For example, Delaware had a NEP score of 1.816 in 2002, 2.122
in 2008, but 1.576 in 2019. California, on the other hand, had a score of -1.329 in 2002 but -1.050 in 2019. Generally
speaking, the highest ranked states in 2002 had higher scores relative to states in 2019 at the same rank. The same
holds true for the lowest-ranked states.

TasLe 10 | STATE SCORES AND RANKS (2002-2019)

2002 ] 2008 ] 2014 2019 ]

RANK STATE SCORE STATE SCORE STATE SCORE STATE SCORE
- Delaware 1.816 Delaware 2.122 Delaware 1.507 Delaware 1.576
- Idaho 1.215 Oregon 0.699 Minnesota 1117 Connecticut 0.706
- Virginia 0.894 Vermont 0.575 Rhode Island 0.959 Idaho 0.594
- Minnesota 0.747 Pennsylvania 0.446 Oregon 0.870 Massachusetts 0.572
- Nevada 0.7107 Washington 0.429 Nebraska 0.533 Oregon 0.563
- Oregon 0.649 Minnesota 0.402 Massachusetts 0.526 New Hampshire | 0.560
- Washington 0.598 Nebraska 0.321 Vermont 0.372 Maryland 0.547
n Connecticut 0.575 Indiana 0.273 North Dakota 0.297 North Carolina 0.496
- Nebraska 0.481 Connecticut 0.243 Indiana 0.217 Wisconsin 0.418
“ Colorado 0.470 Idaho 0.196 North Carolina 0.216 Indiana 0.375
n Oklahoma -0.323 Missouri -0.383 New Mexico -0.6107 Alabama -0.157
n Massachusetts | -0.323 Arkansas -0.401 Alaska -0.670 New Jersey -0.218
n Arkansas -0.415 Montana -0.540 Arkansas -0.700 Mississippi -0.232
n Texas -0.443 Hawaii -0.609 Alabama -0.712 Alaska -0.283
n Louisiana -0.619 Florida -0.704 linois -0.745 Illinois -0.283
“ Alabama -0.736 Alabama -0.750 Mississippi -0.760 Montana -0.290
n New York -1.070 Louisiana -0.862 Louisiana -0.926 West Virginia -0.469
n West Virginia -1.090 West Virginia -0.996 Florida -1.003 Florida -0.517
n Mississippi -1.091 Mississippi -1.050 West Virginia -1.104 New York -0.807
n California -1.329 California -1.570 California -1.370 California -1.050
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We then compare the average scores from 2002-2019 and rank by NPE score. For simplicity we report only the top and
bottom fifteen states (see Table 11). This table reveals two paths states can take to have high NPE scores. The first is
to have high productive scores and low unproductive scores, like Delaware, Minnesota, and Virginia. Another route is
having low/below-average productive scores but having very low unproductive scores, such as Nebraska and Indiana.
Similarly, low ranked states have two general paths. The first is low productive scores and high unproductive scores,
like Louisiana, Mississippi, and West Virginia. The other path is high productive scores but even higher unproductive
scores that offset the "good” done from the productive sector. This is the case in California, Florida, New York, and Texas.

TasLe 11 | AVERAGE NPE (2002-2019) BY STATE, TOP AND BOTTOM 15

r—— ENTREPRENEURSHIP — —— ENTREPRENEURSHIP ——

RANK STATE NPE PRODUCTIVE UNPRODUCTIVE RANK STATE NPE PRODUCTIVE UNPRODUCTIVE
- Delaware 1.958 117 -0.841 ﬂ Texas -0.249 0338 0586
n Minnesota 0.742 0.514 -0.228 ﬂ Oklahoma -0.252 -0.407 -0.155
u Idaho 0.705 0.233 -0472 n Montana -0.271 -0.387 0116
n Oregon 0.691 0594 -0.097 n New Mexico -0.293 20336 0043
ﬂ Washington 0.559 0479 -0.080 n Tllinois -0.328 0.293 0621
“ Rhode Island 0.494 0339 -0155 n Arkansas -0.351 -0419 -0.069
- Connecticut 0.466 0.290 -0177 n Missouri -0.353 -0.195 0.158
n Nebraska 0.435 -0.222 -0.657 n Hawaii -0.356 -0.389 -0.033
“ Towa 0.405 -0196 -0.601 n Florida -0.455 0.201 0656
n Vermont 0.395 0,092 -0486 “ New York -0.499 0564 1.063
n Massachusetts 0.393 0549 0156 n Alabama -0.594 -0.356 0.238
n Indiana 0.383 0m 0494 n Louisiana -0.702 -0.298 0,404
n North Carolina 0.321 0,085 -0.236 n Mississippa -0.868 -0.469 0399
n Pennsylvania 0.315 0.405 0090 n West Virginia -0.962 -0.495 0.466
n Virginia 0.314 0112 -0.202 n California -1.307 1143 2451
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A core premise from Baumol’s argument is that the institutional environment influences the type of entrepreneurship
the society can expect. We report scatter plots of state-level economic freedom from Stansel et al. (2023) and our NPE
index, the productive index, and unproductive index (Figure 5). We find a weak relationship between economic freedom
and NEP, as well as productive entrepreneurship. However, we find a strong and negative relationship between economic
freedom and unproductive entrepreneurship. However, this is a simple scatter plot, and a further investigation that is
beyond the scope of this paper is needed to assess any causal or even correlative connection.

FIGURE 5 | ECONOMIC FREEDOM AND NPE
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CONCLUSION AND DISCUSSION

Motivated by the highly cited work of Sobel (2008), we develop a new resource for future researchers to use, tease out
the determinants of net productive entrepreneurship, and test new theories of the relationships between net entrepre-
neurial activity and social and economic outcomes.

We claim this paper improves on the original work of Sobel (2008) along several dimensions. First, our indices span a
long period of time (2002—2019). Next, and perhaps just as important, we measure entrepreneurial activity at a local
level—metropolitan statistical areas. The justification is that innovation is a local phenomenon. For instance, look back
at Table 6, which shows that scores can change quite drastically across states. In the most extreme case, San Jose, CA,
receives most of the highest scores over the time period; however, Los Angeles, Sacramento, and San Francisco often
score among the lowest over time. Indices constructed at the state level mask this underlying local variation.

Additionally, we outline several potential avenues of future research using this expanded index. First, there is a large
literature on the impact of economic freedom on entrepreneurship at the international (Bjernskov and Foss, 2008),
state (Wiseman and Young, 2013), and metropolitan level (Bologna Pavlik, 2015; Bennett, 2021). For scholars in this
field, an obvious next step would be determining if economic freedom, and which areas of economic freedom, matter
for (net) productive entrepreneurship.

People vote with their feet, particularly at the local level, where it is less costly to do so (Banzhaf and Walsh, 2008;
Tiebout, 1956). Do people consider the net productive entrepreneurial environment in their migration decisions? This
finding seems to be a clear avenue for research. While we provide simple correlations that NPE is related to incomes
and employment, work that seeks to address causality bears much consideration.

Furthermore, the seminal work on income mobility coming from Raj Chetty and his team at Opportunity Insights has
provided carefully constructed measures of both relative and absolute mobility at the local level in the United States.
Much of this work has considered social capital (Chetty et al., 2022), and one considers economic freedom (Callais et al.,
2023). However, how a dynamic entrepreneurial environment has largely been overlooked should also be considered.

Finally, this NPE measure is only available within the United States. As other countries provide similar data, it would
be fruitful to consider such scores in different countries, particularly developing countries where entrepreneurship can
often be the main mechanism for avoiding poverty.
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ENDNOTES

The citation count is from Google Scholar as of October 2024.

2 The Washington, DC metropolitan statistical area is omitted because one of the index components—the State
Liability Systems score from the U.S. Chamber of Commerce—is not available for Washington, DC.

3 For a more detailed history of entrepreneurship research, see Landstrom (1999).

+ The United States Patent and Trademark Office does not report patent applications before 2002, which is why our
sample period begins at that time.

5 To be considered an establishment in official government databases, such as County Business Patterns, Quarterly
Census of Employment and Wages, or the Census Bureau’s confidential Longitudinal Business Database, there must
be at least one paid employee (Miller et al., 2024). Hence, these official government data sources will undercount an
important source of entrepreneurial activity.

6 Dow Jones sold the VentureSource data product to CB Insights in 2020. For more information, see https://www.
cbhinsights.com/research/team-blog/dow-jones-venturesource-valuations/ [accessed: 11/6/2024].
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