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Executive Summary

Only a small number of studies have examined the economic importance of small
businesses to economic growth at the state level, and none have been identified that provide
an industry-specific examination. The current study addresses this gap using a panel of
U.S. state data spanning the years 1988 through 2007 to examine the impact of small
business activity by industry on overall state economic growth. O ur small business
measures include annual counts of small business firms, establishments, employees, the
dollar value of small business payroll, as well as annual counts of births and deaths of small
firm establishments. Small business data are drawn from the U.S. Census Bureau’s
Statistics of U.S. Businesses program, created from the annual County Business Patterns
files with cooperation and partial funding from the Office of Advocacy of the U.S. Small
Business Administration. For overall growth measures, we focus on Gross State Product
(GSP), employment, and State Personal Income (SPI), as well as per capita versions of
these measures. Growth data are drawn from Census or Bureau of Economic Analysis
sources.

Our econometric approach accounts for the simultaneous nature of small business
activity and overall growth. We control for a variety of other determinants of economic
growth, including a broad menu of state-level tax policy measures. We also consider
potential spatial influences of small business activity by including a measure of small
business activity in neighboring states to account for possibility that small business activity
in one state affects growth in a neighboring state.

Key findings include the following:

1. Small business activity in neighboring states is found to have either a
positive or a statistically insignificant impact on a state’s own rate of
economic growth with rare exceptions.

2. We find evidence that greater small business activity in manufacturing,
transportation/communications/public utilities, and finance/insurance/real
estate typically led to stronger state GSP and employment growth during the
1988 to 1997 period. Less consistent evidence suggests that small business
activity in the real estate, health care, and professional services industries
positively impacted state economic growth from 1998 to 2007. The erosion
of early relationships may reflect the relative weakness of the U.S. economy
during the 2000s relative to the 1990s.

3. Results indicate that most of the positive economic growth effects of small
business activity in the industries identified above are larger than the effects
of various state policy parameters.

4. Results from models in which economic growth is measured in per capita
terms most often indicate a smaller (in absolute value terms) relationship
between small business activity and state economic growth, compared to our
baseline results. This result suggests that the effect of small business



activity on state economic growth is due to changes in productivity as well
as from population/labor inflows/outflows.

In terms of the options available to state policymakers, we found consistent
evidence during the 1988 to 1997 period that small business activity in the manufacturing,
transportation/communications/public utilities, and finance/insurance/real estate industries
encouraged economic growth. These patterns, however, were not as evident during the
1998 to 2007 period. The dissipation of these results during the last decade may reflect the
general weakness of the economy over that time period. From that perspective, it is
possible to postulate that the observed relationships between small business activity, tax
policy, and economic growth from the 1988 to 1997 period may return in the years to
come, but additional research is needed to verify this possibility.

Such research may be particularly important given the large growth effects of small
businesses in the identified industries. In particular, the positive economic growth effects of
small business activity in these industries are larger than the growth effect of the various
state policy parameters in our model.



Introduction

Despite a large and growing literature on the economic importance of small businesses in a
national ori nternational context, only a small number of papers have examined the
contributions of small businesses to economic growth at the subnational level. The U.S. Small
Business Administration (SBA) reports indicate that small businesses are the vast majority of
employers, and they create the lion’s share of new jobs each year and more than half of all net
new jobs in recessionary periods. Looking at the last three recessions, the smallest firms
created more jobs following the 2001 r ecession, larger small firms lead the expansion
following the 1991 downturn, and a combination of the two followed the most recent recession
(Headd, 2010). This evidence has resulted in numerous efforts at the federal, state, and local
levels to foster small business development.

Bruce et al (2009)’ is a recent study that considers the effect of small business activity
on U.S. state economic growth.> Using U.S. state-level data for the years 1988 through 2002,
the authors estimate various models that explore the effect of several small business activity
measures on alternate measures of state economic growth. After accounting for several key
estimation issues, the authors find that small business activities by several measures are
important contributing factors to state economic growth. However, Bruce et al (2009) examine
only aggregate small business data, without any attention to the specific industry in which
small businesses operate. Our analysis follows the empirical framework of Bruce et al (2009)
but we extend this framework to allow us to draw industry-specific conclusions.

More specifically, we explore the intricate relationships between small business
activities and economic activity at the U.S. state level using state data spanning the years 1988
to 2007. We examine a wide variety of indicators of state small business activity, including
counts of small business firms and establishments as well as employment, payroll, and the
number of small firm establishment births and deaths. Small business data are drawn from the
U.S. Census Bureau’s Statistics of U.S. Businesses program, created from the annual County
Business Patterns files with cooperation and partial funding from the SBA Office of
Advocacy.’ For economic activity, we focus on two of the most prominent indicators of state
economic health: Gross State Product and total state employment; we also examine per capita
measures of each of these variables. Growth data are drawn from Census or Bure au of
Economic Analysis sources.

To isolate the impact of small business activities on state economies, we account for
other determinants of economic growth by including them as control variables in our
estimation. We include standard economic controls such as education levels and price
indicators for inputs to production (namely energy prices and wage rates). We also include a
broad array of state policy variables in order to identify available policy instruments for state
governments. In controlling for as many other possible determinants of economic growth as
possible, we isolate the true impact of small business activity.

' Bruce et al (2009) is a slightly modified version of Bruce et al (2007).

* Acs and Armington (2004) is a key contribution that examines the relationship between small business
activity and economic growth in labor markets.

? Full source information for all data used in this study can be found in Appendix Table 1.



Our estimation strategy accounts for the possibility that small business activity and
economic growth might be determined simultaneously by using data small business activity
data from the previous year to predict economic growth in the next year. We also lag all control
variables in a panel regression framework. This enables us to more clearly determine the
extent to which any relationships between small business activities and state economic growth
are causal. Further, we account for the possibility that state economic growth is affected by
small business activity in neighboring states.

The combination of these estimation techniques and a rich set of information for each
state over time permits us to make important research contributions that are highly relevant to
state and federal policy discussions. Most importantly, our results shed light on the impact of
small business activity by industry on key measures of state economic health after controlling
for a variety of other factors. We begin by summarizing key findings from the previous
economic literature. We then lay out our specific testable hypotheses before describing our
econometric model and estimation strategy in detail. Following a discussion of our data set, we
present our results and discuss policy implications.

A Review of Related Literature

Many different factors are critical to the growth and development of an economy. As a result,
there has been extensive research on factors, including policy efforts such as tax incentives and
spending programs, contributing to economic growth among states in the U.S. Even though the
contributions of small businesses to economic development have received increasing attention
by development officials in the states, little research has been conducted measuring the
empirical relationships between the dynamics of entrepreneurship and economic growth at the
state level.

Dating back to Schumpeter (1911), K night (1921), and Baumol (1968), e conomic
theorists have recognized the importance of entrepreneurship to economic development. From
these theoretical models, a literature has developed to explain the relationship between
entrepreneurial activity and economic growth, primarily at the national level. T he Global
Entrepreneurship Monitor (GEM) recently conducted surveys in 37 countries in 2002 intended
to collect data on the level of entrepreneurial activity. Subsequent research indicates that the
effects of entrepreneurial activity on economic growth vary across countries based on income
level. Developed countries display a positive relationship between entrepreneurial activity and
GDP growth (van Stel et al, 2005).

The issue has recently received increasing interest as evidenced by a special issue of the
journal Regional Studies devoted to empirical studies of entrepreneurship and economic
development. This issue contains four articles on the effects of entrepreneurship, measured as
new firm formation, on varying measures of economic development, ranging from employment
growth to productivity increases. In a key article, Acs and Armington (2004) find that
entrepreneurship increases employment growth rates in labor market areas in the U.S. While
these papers are important in increasing the understanding of how entrepreneurial activities
might affect economic development, none of the studies are conducted at the state level.

One recent empirical study by Lowrey (2005) examines the relationship between state-



level business activity and economic growth by focusing on the concept of business density, or
the number of firms per capita.® Her analysis of a 1997 cross section of state data reveals that
state business density is positively correlated with GSP and GSP growth and negatively
associated with poverty and income inequality. Furthermore, her data show that states with
higher business density tend to have more business start-ups and establishment births.

Bruce et al (2009) is most closely associated with the present analysis. The authors
examine the effect of small business activity on U.S. state economic growth. Using a panel of
U.S. state-level data for the years 1988 through 2002, the authors estimate various models that
explore the effects of several small business activity measures on alternative measures of state
economic growth. The authors also account for several potential estimation problems. First,
both small business activity and state economic growth have many common elements which
must be controlled for in order to reduce the chance of omitted variable bias. That is, one must
include factors in the estimation that are expected to be related to both small business activity
and state economic growth. Perhaps most importantly, models must account for the
simultaneity of small business activity and economic growth, in order to identify causality
rather than simple correlation between the variables.

Bruce et al (2009) only consider small business activity measures in the aggregate,
without attention to industry specifics. This lack of specificity may not be problematic in many
instances, such as when policymakers manipulate large policy parameters that may affect many
or most small businesses. However, as many policies are focused towards specific industries,
policymakers may have opportunities to promote entrepreneurship most actively in selected
industries. For example, states often have revolving loan funds or investment pools to support
small business. Such funds may implicitly ore xplicitly focus oni ndustries such as
manufacturing or information technology. States also regulate industry to varying degrees. A
policymaker may make a different trade-off between regulation and business start-ups if it is
understood that entrepreneurship in that industry is critical for economic growth.

The literature described above, which guides our analysis, is informative and provides a
number of key results for policymakers at all levels of government. It is important to note, for
example, that the existing evidence suggests that entrepreneurial activity is an important
contributor to economic growth at the national, state, and city levels. However, given
increasing attention by development officials in the states, additional research is needed to
provide industry specific information on the relationship between small business activities and
economic growth.

We also direct the reader to the broader literature on the effects of variables other than
small business activity on state economic growth. We reference this literature heavily below
since in our econometric analysis we must control for other variables that may also influence
state economic growth and may be correlated with small business activity. In this area, a
substantial literature exists that explains the effects of state tax and expenditure policy on the
location of economic activity, as summarized by Wasylenko (1997) and Fisher (1997) and as
discussed more recently by authors such as Reed (2008) and Deskins and Hill (2010). Further,
the theoretical literature on e conomic growth has long recognized the importance of such

* Lowrey’s (2005) analysis of density as business activity (e.g., the number of firms) per 1,000 residents
extends the spatial density concepts (economic activity per square mile) analyzed by Ciccone and Hall
(1996).



factors as physical and human capital. A number of empirical studies have examined these
factors. For example, human capital (measured by some measure of educational attainment),
public and private investments, cost factors, industry mix and national trends are all found to
influence state economic growth (Barro and Sala-i-Martin, 1991; Goetz et al, 1996; Munnell,
1990; and Terkla and Doeringer, 1991).

Testable Hypotheses

Our primary goal is to determine the importance of small business activity for state economic
growth in an empirical framework. To this end, we test the following specific hypotheses:
I.  The number of small businesses in a given major industry, as measured by
firms or establishments in that industry, has a significant positive effect on state
GSP, employment, and SPI.
II. ~ Small business employment and payroll by specific major industry have a
significant positive effect on state GSP, employment, and SPIL.

III.  Small business birth and death rates by industry have significant positive
effects on state GSP, employment, and SPI.

IV.  Small business activity by industry influences state GSP and employment not
only through population inflows/outflows, but also through GSP per capita and
employment to population ratios.

V.  Small business activity in neighboring states affects state GSP, employment,
and SPI in a given state.

Econometric Strategy

Our empirical structure follows fundamentally from Bruce et al (2009) and consists of panel
regressions of state economic variables (GSP, employment, SPI, as well as GSP per capita and
employment-population ratios) on measures of industry-specific small business activities and
other controls using annual data for the 48 contiguous U.S. states.

The first crucial issue that must be properly addressed econometrically is the likely dual
causality between economic activity and small business activity. Specifically, it is likely that
small business activity and state GSP, employment, or SPI are simultaneously determined. In
this case, the estimation suffers from the problem of simultaneity and the estimated effects
from regression analyses will fail to capture true causal effects. To address this simultaneity
we follow the method of Bruce et al (2009) and lag all independent variables by one year,
expressing economic activity each year as a function of control variables (including small



business measures) from the previous year’s data.’

A related issue in using data for multiple states and years is the extent to which
observations in the data from one state are related to observations from another state or group
of states. While small business activity in a state can be posited to have a direct effect on
economic growth within that state, this activity may have an additional indirect effect on other
states that must be controlled for in the estimation. Such an indirect effect is often called a
“spillover” as changes in one state’s small business activity affect growth in other states. For
example, a burst of small business activity in Tennessee may impact the economic growth of
Alabama, if Tennessee businesses draw on labor from Alabama or use inputs that are produced
in Alabama. Failing to account for this possibility could cause us to underestimate the total
impact of entrepreneurial activity on economic growth.

In order to properly model the interstate spillovers, we need to determine the
geographic extent to which we believe the spillover will be contained. In other words, we must
identify each state’s neighbor group. Because we envision the spillovers to be local in nature,
we limit our definition of neighbor to be those states sharing a geo-political border. Thus, in
the case of Tennessee’s economic growth, neighbors are the states of Alabama, Arkansas,
Georgia, Kentucky, Mississippi, Missouri, North Carolina and Virginia.

Having identified neighbors, we assign weights in order to capture the relative
importance one state may wield over another. We experiment with three different weighting
schemes, following Bruce et al (2009). The first is contiguity, in which all neighboring states
are considered to wield equal influence. For our Tennessee example, observations from each
of the eight states listed above would be given equal weights, whereas observations from
California (and all other non-border states) would be assigned a weight of zero. Because
Virginia has a larger population than Mississippi, it may be the case that Tennessee would be
more concerned with what occurred in Virginia than Mississippi. T o account for this, our
second weight is population-contiguity, in which the weights are based on the populations of
the bordering states. Thus, Virginia would be given a higher weight than Mississippi. A third
weighting scheme, center, depends on the physical distances between bordering states.
Laborers from Memphis may be willing to drive to Arkansas for employment, but North
Carolina is likely too far away. Center measures the distance from the center of one state to the
center of a neighboring state. It effectively measures the average distance a resident of the
home state would need to travel to cross borders.

It is common in the spatial literature to use row-standardized weights, meaning the sum
of weights equals one. In the case of the contiguity weights for Tennessee, each competitor
would be given a weight of one-eighth (or 0.125), since eight states border Tennessee. In
creating population-contiguity weights, we take the bordering state’s population and divide it
by the population of all bordering states. For center, we want to ensure that states closer
together receive higher weights. We therefore assign the inverse of the distance as the weight

> Another method involves the use of contemporaneous (rather than lagged) data while instrumenting for the
endogenous variable in a first-stage regression. For example, if small business activity is endogenous in the
GSP regression, we would need to estimate a first-stage regression of small business activity on (a) at least
one instrumental variable (IV) and (b) all of the other exogenous variables in the GSP regression. The IV
would be some factor that significantly affects small business activity but that does not have an independent
influence on GSP. Given the obvious difficulty with finding suitable instrumental variables, we prefer the lag
structure.



for each state prior to row-standardization.
Our estimating equation takes the following form:

50
(1) Yie =i 4 B+ HZ(WL,'XJ',H) + A+ &
i1

In equation (1), y,, represents the rate of economic growth for each of our measures of
economic activity of state i at time t, Z is our set of small business and control variables, and
the A terms are controls for year to account for broader economic conditions that affect state
economic growth. We include the initial value of either GSP, employment, or SPI (or their per
capita versions), denoted y;.; in equation (1), to account for the convergence hypothesis® which
is included in growth models. Note that by including the lag of the dependent variable on the

right hand side, the state-level fixed effect is captured in both the dependent variable and the
50

lag, hence its exclusion from equation (1). The term 92 (W; ;X;, ;) measures the combined
i1

spillover effects that the small business activity (X) in each of the U.S. states has on observation
I. The term wj; represents the weight applied to neighboring state j and is assigned as described
above depending on the weighting scheme utilized. Regression coefficients are denoted above

by a, f, and 6. Finally, ¢; represents a mean-zero disturbance with finite variance and the usual
econometric assumptions.

Data

Our data are drawn from publicly available economic data, along with a detailed portfolio of
tax policy variables gathered from various tax-related publications and contacts with state
government officials. We supplement these data sources with measures of small business
activity as described in detail below, and other variables as needed. Data descriptions and
source notes are provided in Appendix Table 1.

Economic Activity Measures

We examine several alternate measures of economic activity to provide a broad perspective as
well as maximum robustness and reliability of our results. Our baseline measures of economic
activity are Gross State Product (GSP) and total state employment. Further, we examine state
personal income (SPI) as a check on the robustness of our baseline models. Each of these
variables enters our analyses in annual growth terms.” For further analysis, we also examine
economic growth in GSP and employment on a per capita basis. This second set of measures
may help isolate whether results for the first two measures reflect a growing standard of living,
or simply a population/labor inflow/outflow.

% The convergence hypothesis is the idea that wealthier states will grow more slowly than poorer states. The
convergence hypothesis manifests itself as a negative coefficient on the initial level of economic activity.
7 Specifically, we calculate year-to-year growth as the natural log of (Ye1/yy).
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Small Business Activity Measures

Since the effects of small business activity on state economic growth constitute the focus of
this study, we consider several alternative measures of small business activity, again, to provide
for maximum robustness in our re sults and for a broad perspective. Th ese measures were
developed by the U.S. Small Business Administration Office of Advocacy in cooperation with
the US Bureau of the Census. The first measure is the number of small business firms in a
state. Second, we consider the number of small business establishments in a state, i.e., the
number of physical business locations that are associated with small businesses. T hird, we
examine the employment of small businesses and, fourth, the payroll of small businesses.
Finally, we study the numbers of small business establishment births and deaths.® We follow
the SBA standard by defining a small business as any business with less than 500 employees.

As previously discussed, the key element of this study is our focus on s pecific
industries in which small businesses operate. An important issue is the fact that within the time
frame of our a nalysis industry definitions were converted from the Standard Industrial
Classification (SIC) system to the North American Industrial Classification System (NAICS),
changing the way in which industries are defined. This reclassification forces us to separate
our analysis into two parts: we estimate our model with data for the years 1998 through 2007
under the NAICS system and we separately estimate the model using data for the years 1988
through 1997 under the SIC system.

Under the NAICS system (1998 through 2007 in our da ta) we consider small
businesses in the following industries (with 2-digit NAICS code in parentheses): construction
(23), manufacturing (31), retail trade (44), transportation (48), information (51), finance and
insurance (52), real estate (53), professional (54), and health care (62). We also combine
several other smaller service categories into one category we deem “various services.”’ In
addition, we include the count of all of the other small businesses not included in one of the
categories outlined above.

The level of industry detail that we are able to examine for the SIC years (1998-1997 in
our data) is less specific than for the NAICS years. Specifically, in the SIC years we examine
the following industries (with 2-digit SIC code in parentheses): construction (15),
manufacturing (20), transportation, communication, and utilities (40), retail trade (52), finance,
insurance, and real estate (60), and services (70). As with the NAICS years, we include the
count of all of the other small businesses not included in one of these categories.

In addition to the small business measures that constitute our focus, in all of our models
it is also important to control for non-small-business activity factors that affect growth and may
be correlated with measures of small business activity. In particular, we include the number of
firms with 500 or more employees as a separate variable. This allows us to assess the impact

¥ The Census defines births as establishments that have zero employment in the first quarter of the initial year
and positive employment in the first quarter of the subsequent year. Similarly, deaths are establishments that
have positive employment in the first quarter of the initial year and zero employment in the first quarter of the
subsequent year. We prefer to enter births and deaths as two separate variables in our models such that
effects of births may differ from the effects of deaths. A single measure of net births would be too restrictive
in this sense.

® This group consists of management (55), administrative support (56), educational services (61), arts,
entertainment, and leisure (71).
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of an additional small firm while holding the number of large firms constant.'” To be sure, our
inclusion of large firm counts is also based on the notion that large firms contribute
significantly to state economic growth, much more so than small firms in terms of percentages
of output produced. In all models, the large business measures parallel the small business
measures (e.g., counts of large firm establishments are included in models with counts of small
firm establishments, and so on). However, our large business control variable is not industry
specific.

Mean values and standard deviations for our small (and large) business variables are
provided in Appendix Table 2 for the first and last years of our dataset during the NAICS
years. A few findings from Appendix Table 2 are worth noting. As detailed, the largest
industry category for the firm counts are various services, construction, professional, and retail
trade, and these largely hold true for the establishments, employment, and payroll measures as
well. Second, note that nearly all variables grow over the period of analysis, with a few
exceptions. For instance, the number of manufacturing firms, establishments, and employment
falls over the period of analysis. Also note that the number of small businesses firms and
establishments far exceeds the number of large business firms and establishments at both the
beginning and end of the period of analysis. However, total small business employment (not
totaled in the table) is only slightly larger than large business employment and total small
business payroll is actually smaller than large business payroll. Last, note that the small
business categories that we specifically examine account for around 83 percent of small
business firms in 2007 and 85 percent of small business employment in 2007 (these statistics
can be gleaned from the second and sixth columns of the Table, respectively).

Summary statistics for SIC years (1988 — 1997) are provided in Appendix Table 3. In
the robust economy of the late 1980s and 1990s, all measures of economic activity expanded in
nearly every industry. All measures of activity grew for construction, manufacturing,
transportation, communications, and utilities, and finance, insurance, and real estate, and all but
one measure expanded for the retail trade industry. Even large businesses grew according to all
four measures. But, the most rapid rate of expansion was in the services industry, particularly
for measures of payroll growth. High wage portions of the services industry focused on
producer services grew very rapidly in the late 1980s and 1990s. The only exception to this
growth pattern is the other small business category, which was dominated by smaller industries
such as mining and wholesale trade.

Summary statistics for small business births and deaths for NAICS years and SIC years
are provided in Appendix Tables 4 and 5, respectively. Note that data availability is slightly
different for births and deaths data, as we have access to data for the NAICS period for births
and deaths occurring for the 1998/1999 period up through the 2005/2006 period, and for the
SIC years, for the 1989/1990 period up through the 1997/1998 period.

' Without controlling for the number of large firms, the measured impact of a new small firm would not be
the same as the likely impact of a new small firm. In this sense, the measured impact would not be able to
distinguish between the effect of a truly new small firm and a formerly large firm that shrinks in size into the
small firm category.
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Other Control Variables

To accurately assess the impact of small business activity on state economic growth, we must
control for other determinants of economic growth that may be correlated with small business
activity. Our list of determinants of economic growth includes a set of variables that represent
key determinants of business production decisions. W e account for input price effects by
including an index of the price of energy in the state and the average wage for manufacturing
workers in a state, as high input prices may suppress economic growth.'' A measure of the
state’s human capital stock (measured as the share of the state’s population that has a
bachelor’s degree or higher) is included as a control variable for a few reasons. First, human
capital is generally considered to be a key determinant of an economy’s productivity, and
should therefore have a positive effect on growth. Moreover, firms generally are more likely to
locate in states with an educated workforce. Further, a human capital control is important since
policymakers may work to attract human capital as part of their economic development efforts
or they may try to enhance their human capital stock through education expenditures, and these
efforts could be correlated with the state’s efforts to promote small business activity. State
unemployment rates are used to proxy the general economic health of the state, whereas
population density (residents per square mile of land area) helps capture in-state market
density. Further, because different parts of the population may have differing impacts on state
growth, we account for the age distribution of a state’s population by including three variables
to denote the share of a state’s population that is a) between the ages of 25 and 44, b) between
the ages of 45 and 64, and c) age 65 and over.

Our regressions also include several measures of state tax structures. First we control
for the overall size of the state government (and the local governments within the state) with
total state and local taxes per capita. Higher taxes could reduce economic growth if economic
agents adjust their behavior to avoid higher taxes or, conversely, higher taxes could enhance
economic growth if they translate into more public goods and services that are valued. We
further control for several specific tax rates, in particular the state sales tax rate and the top
statutory tax rates for each state’s corporate income tax (CIT) and personal income tax (PIT).
Higher tax rates have potentially conflicting effects on e conomic growth. First, they may
increase business costs and, thus, drive economic activity out of a state. However, while higher
income tax rates reduce the returns to risky ventures, they also insure against risk if rates are
progressive and if a loss offset component is available, and might therefore be attractive to
risky business start-ups.'

We consider four additional aspects of state tax policies that may also affect economic
growth and have received significant attention in the policymaking arena. Beginning with state
CIT structures, we go beyond statutory tax rates and also include the sales factor weight in each
state’s CIT apportionment formula, and dummies for the presence of a combined reporting
requirement and a throwback rule. Each of these is discussed in greater detail below.

Corporate profits for multi-state firms are apportioned for tax purposes to the states in

' The energy price index represents the cost of producing one million BTUs of energy based on a weighted
average of the cost of energy from different sources such as coal, natural gas, nuclear, etc., in each state.

2 Our inclusion of taxes that are not normally associated with businesses is supported by Cline et al (2003a
and 2003b), who show that many state and local taxes, including the sales tax, are very important business
taxes.
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which they have nexus. The apportionment formulas used by states typically consider the
share of the firm’s payroll, property, and sales. Equal weights were traditionally placed on the
three factors, but many states have opted to increase the weight on sales in order to shift the
CIT burden from multi-state businesses that manufacture within a state to those that
manufacture out-of-state. Thus, higher sales factor weights may bring more economic activity
within a state’s borders (see Edmiston, 2002).

Combined reporting requirements are set up to force multi-unit firms to file a single
CIT return rather than separate returns for each unit of the firm. These rules are intended to
keep multi-unit firms from shifting taxable profits out of a state. Similarly, throwback rules are
designed to ensure that all income is taxed somewhere. If a multi-state firm is able to locate
profits in a state that does not tax corporate income or in which the firm does not have nexus,
income which is not taxed (known as “nowhere income”) is “thrown back” to the home state if
that state has a throwback rule. Both of these rules have become popular as states have
attempted to restore shrinking CIT bases in recent years. Both of these rules could have the
undesirable effect of driving economic activity away from states because they raise effective
tax rates for many businesses.

The imposition of an inheritance, estate, or gift tax above the federal tax in a given year
might affect economic growth in a state since these taxes affect the overall tax burden that
individuals face, and thus, may raise the overall cost of doing business in a state."
Furthermore, an inheritance, estate, or gift tax may reduce economic growth by reducing the
size of small businesses upon passage from an owner to an heir. With this, we include a
dummy variable for the presence of a state-level inheritance, estate, or gift tax above the federal
tax.

All panel regressions include year fixed effects to account for unobserved heterogeneity
within time periods across states (these also account for inflationary growth within the relevant
variables in our model)." The year effects account for economic conditions that affect all
states, such as high gasoline prices or a national recession. All of the explanatory variables in
our regression models (with the exception of all tax variables) are entered as natural logs.

Summary statistics for the dependent variables and control variables are provided in
Appendix Table 6 for the first and last years of our dataset. To no surprise, GSP, and
employment, and SPI were all growing faster at the beginning of our panel (a time of robust
economic expansion) than toward the end of the panel (during the recent recession). Per capita
measures suggest a similar story as both GSP and employment growth per capita were positive
in 1998. GSP growth per capita was slower by about half in 2007 and employment per capita
declined as a result of the recent recession. Population density, share of the population with a
college degree, energy prices, and wages have all increased noticeably over the panel. Changes
in the age distribution of the population reflect the aging of the baby boom generation. While
the tax rate variables remained relatively stable over the period of analysis, the sales factor

1 By 2001, most states had eliminated their inheritance, estate, and gift taxes. Instead, they rely on a “pick-
up” tax, which captures a portion of federal tax liability and does not affect the overall tax liability on the
estate. See Conway and Rork (2004) for an excellent discussion of these taxes.

" Bruce et al (2009) control for state agricultural and manufacturing intensity by including the share of a
state’s GSP that is in the manufacturing or agricultural sectors. However, we exclude these measures since
our focus relates to industry specific small business activity measures, the effects of which could be blurred
by these measures.
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apportionment weight increased significantly and there were noticeable shifts in combined
reporting requirements and inheritance, estate, and gift taxes. For motivational purposes we
provide a comparison of the GSP growth rate, the employment growth rate, and the total small
business birth growth rate for each state in Appendix Table 7.'° Growth rates are shown for the
second year of our dataset, over the previous year, and for the last year of our dataset, again
over the previous year. Generally, states with higher growth in small business births appear to
have higher rates of economic growth. In the section below we test whether this relationship is
robust to the inclusion of the control variables discussed above.

Econometric Results

Regression results are presented in Tables 1 through 6. We begin by presenting results from
models estimated with data from the later years (the NAICS period), first for the GSP measure
of economic growth in Table 1, then with the employment growth measure in Table 2. We
repeat this pattern with results from data from the earlier (SIC) years in Tables 3 and 4. Next
we present results from our dynamic models in which we consider small business births and
deaths in Tables 5 and 6. We then discuss our results and the associated policy implications
and we close with a discussion of various robustness checks.

Results for Later Years

According to results presented in Table 1, we observe that several industry-specific measures
of small business activity have statistically significant impacts on GSP growth. We find that
states with more small business firms and establishments in the construction, retail trade, or
finance/information industries exhibit lower rates of GSP growth, holding all of the other
factors in the model constant (this result also holds for small business employment in
finance/insurance). In contrast, however, results indicate that states with more small business
establishments, employment and payroll in the real estate industry exhibit higher rates of GSP
growth, and states with more small business firms and employment in the health care industry
exhibit higher rates of GSP growth. Results do not identify a statistically significant
relationship between the number of large businesses in a state and GSP growth, consistent with
Bruce et al (2009). Also, results do not identify a statistically significant relationship between
small business activity in neighboring states and GSP growth, thus helping to alleviate any
concern that small business activity in neighboring states could draw economic activity away
from a state.

In Table 2 we present results for the employment growth models, again using data from
the later years. As with the GSP growth models, results indicate that small business activity in
the real estate industry is associated with higher employment growth in all four models and
small business activity in health care has a positive effect on employment growth in one of the
four models. In addition, we find evidence of a positive relationship between small business

15 Alaska and Hawaii are included in this table but they are excluded from the econometric analysis below.
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activity in transportation, professional services, health care, and various services and
employment growth in several of the models. Also similar to the GSP growth models, we
again find evidence of a negative relationship between small business activity in construction,
retail trade, finance/insurance and employment growth in several of the models. Further,
results indicate that states with more large business employment and payroll exhibit lower rates
of employment growth. Also, results indicate that more small business activity in neighboring
states leads to higher employment growth rates in three of the four models, providing evidence
of positive spillover benefits of small business activity to employment growth in other states.

Turning to the various control variables in both Tables 1 and 2, we find several
consistent determinants of GSP growth and a few surprising results. Inconsistent with
expectations, we do not find evidence of a “catch-up” effect given the statistically insignificant
coefficient on the natural log of GSP and employment in the previous year in seven of the eight
models. Results indicate that higher population densities, higher unemployment rates, higher
energy prices, and higher wages are associated with lower GSP or employment growth in the
majority of cases. Perhaps surprisingly, the results do not identify a statistically significant
relationship between any of the tax parameters and GSP growth. However, results indicate a
negative relationship between the top personal income tax rate and employment growth in three
of the four models and there is scattered evidence of a statistically significant relationship
between the sales tax rate and a throwback rule with employment growth. F urther, results
consistently indicate that the population share in the age 25-44 category is positively related to
employment growth while the population share in the age 45-64 category is negatively related
to employment growth. This result makes sense given that the younger age cohort has greater
potential for labor force growth.

Results for Earlier Years

Results for our models from the early (SIC) years are presented in Tables 3 and 4. As noted
above, the SIC coding system entails a smaller number of major industry groups, but there is
some comparability with industry groups in the NAICS coding system. Generally speaking, in
this earlier period we find more consistent evidence of a statistically significant and positive
relationship between small business activity and measures of economic growth. This may
reflect the more robust national economy that was present in the United States during the late
1980s and 1990s.

As reported in Table 3, results again indicate that industry-specific small business
activities, at least by some measures, have an influence on GSP growth. As with our results
from the later period reported above, we find evidence of a negative relationship between small
business retail establishments and GSP growth. In addition, we also find evidence of a
negative relationship between small business employment in the service sector and GSP growth
(this particular result is not comparable to the analysis for later years given a relatively large
difference in industry definition in this category). The influence of other small business
sectors, however, is generally positive. Small business activity in the finance, insurance, and
real estate industry is associated with faster GSP growth in two of the models
(finance/insurance and real estate were separate in the NAICS years, as reported earlier, and
tended to have opposing effects on GSP growth in those years). Small business activity in the
transportation, communication, and public utilities ind