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ABSTRACT

State and Local Sales Taxes and Business Activity
in the United States

There has been an increasing reliance on sales taxation in both the states and counties in
the United States. In this paper, we are examining the relationship between state and local
sales taxation and business activity in the U.S. by utilizing county-level data for the period
2002-2011. We have found significant negative association between the state and county
combined sales tax rate and annual payroll of businesses particularly in the manufacturing
sector. There is also evidence of spatial dependence particularly in the payroll response of
businesses within the contiguous region. While we found no significant relationship with
employment, there is also statistically significant negative association with retail
establishments and small establishments with less than 10 employees. It is possible that
businesses respond to a sales tax rate increase first, or more directly, by reducing payroll
rather than employment. While the economic significance of these results, however, is not
found to be overwhelmingly strong, policymakers should still pay attention particularly to how
manufacturing businesses respond to sales tax rate tax changes in the form of changes in
payroll, and the responses from the small retail establishments.
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1. Introduction

Sales tax has been one of the most important components of state tax systems. We
have seen an increasing reliance on this tax by states over time. More recently, sales tax
has also become popular among local governments. Fisher (2007) notes that sales taxes
are an important source of revenue for state governments the way that property taxes
have always been an important source of revenue for local governments. We also see that
local governments are shifting towards sales taxation the way states have done over the
years (Fox, 2003). State governments are also increasingly using state sales taxes to
redistribute funds to local governments as well, as local governments’ role in providing
services has also expanded significantly in the last half-century, so we see that the sales
tax is also a local policy issue. At the same time there is tendency for the policy
discussion to focus more on “business” taxes such as the corporate income tax as those
taxes are thought to be more directly related to business activity.

In this paper, we are examining the relationship between state and county combined
sales tax rates and the business activity in all counties in the United States during the
period 2002-2011. We use spatial regressions to account for the possibility of spatial
dependence in business activity among counties. We have found significant negative
association between the combined sales tax rate and annual payroll of businesses
particularly in the manufacturing sector. Spatial effects, in the form of possible spillovers
from business activity in the contiguous region, are also found to be stronger when
payroll is used as an indicator of business activity. While we found no significant
relationship with employment, there is statistically significant negative association with
retail establishments and small establishments with less than 10 employees.

While the economic significance of these results is not overwhelming, the evidence
points to potential issues with sales taxation for the policymakers regarding particularly
business activity in the manufacturing and retail sectors. While one flag is for annual
payroll in manufacturing business, another is for the number of establishments,
particularly small establishments, in the retail sector.

In the next section we review the literature, which is followed by a discussion on the
data used and the variables. We then present empirical analysis by first providing the
empirical specification and summary statistics in a number of tables and figures including
maps. We then provide the complete regression results and conclude in the last section of
the paper.

2. Review of Literature

Some authors have noted the increased use of and interest in the sales tax®, and the
recent rise in sales-for-property tax substitution (Krmenec, 1991). Due & Mikesell (1994)
give an exhaustive look into the history of the sales tax, noting that while it was used in
response to the revenue issues in the post-depression 1930s, it was essentially a

1 Hageman (2012) provides an exhaustive overview of the literature on sales taxes.
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permanent mechanism for seeking revenue by the end of World War I1. Wong (1996) has
noted that beyond the dislike for property taxes, sales taxes have also increased in use due
to increased demand for services, state reluctance to raise taxes, and increases in upper-
level governments creating mandates for lower-level governments. Luna, Bruce, &
Hawkins (2007) point out that the number of local government jurisdictions using a form
of sales tax has jumped from around 3,000 in the early 1970s to over 9,000 jurisdictions
today.

John F. Due noted early on that the United States contained “the most extensive use
of retail sales taxation” (Due, 1957), compared to similar countries. Bartik (1991)
introduces some of the issues related to tax competition at a local level in relation to jobs,
and the concerns of balancing the positives of job creation and the negatives of creating
regressive systems by attracting businesses and the wealthy with tax incentives. This
balance was explored by Wasylenko & McGuire (1985) where they showed that
increases in taxes caused discouragement of employment growth in some states.
Wassmer & Anderson (2001) have pointed out the increased use of sales tax development
incentives since the 1970s. This increase was partly attributed to the “property tax
revolts” that sprung up around the 1970s and 1980s across the country. Government
misuse of taxation policies was outlined and discussed in a book about the infamous
Proposition 13 in California (O'Sullivan, Sexton, & Sheffrin, 1995), whereby the public
revolted against property tax increases, and the result was not simply political
ramifications, but also legal issues and restrictions on government authority over
taxation, resulting in governments even more stressed in finding sources of revenue to
maintain public satisfaction with provision of services.

Inter-governmental tax competition has become the permanent climate for local
governments to operate within, and in some cases local governments are flexing their
state arms to receive upper government bonuses in an effort to combat the appeal of a
rival government (Duggan, 2012). Fox & Murray (2004) cover data on business firms
and their locational decisions in the 1980s using control and experiment locations to
measure the effects within counties and metropolitan statistical areas (MSAS). Their
findings showed that these tax competition-based incentives to attract these large firms
away from other potential jurisdictions do not significantly positively impact the
economic performance of the locations in question, and they call into question the wars
over jobs and investment between jurisdictions. Carlton (1983) also finds that there is no
significant effect of taxes or state fiscal incentives on these locational decisions of firms.

Jacobs, Ligthart, & Vrijburg (2010) analyze consumption taxation effects at a state
level for the entire nation, finding significant strategic interactions between the 48
contiguous states. Their methodology is more complex in that they attempt to build a
model using average effective consumption tax rates instead of the statutory tax rates.
While this is a detailed approach it might be problematic since many people, when
considering taxation in specific areas, do not consider all the complicated exemptions,
potential refunds, and other tax considerations in a given jurisdiction.



Mikesell & Zorn (1986) was one of the more prominent studies to discuss that rate
increases do not properly address revenue-raising concerns because they erode the tax
base. Although, we know that increasing the tax rate is one of the easier responses
governments have to increase short-term revenue, the literature is proving that this is an
ineffective approach for governments because it merely places further burden upon the
same sales tax base. As expected, it also creates some crowding between upper and lower
governments over the same tax base, as it is only the total tax rate in a jurisdiction that
really matters to consumers and businesses.

Mikesell (2012) recently covered varying cultures and policies of sales taxation at the
state level, including inconsistencies in implementation and exemptions, which causes a
large concern for government revenue-raising. Covering the large structural changes in
fiscal climates over the 1970s and 1980s, Carroll & Wasylenko (1994) use aggregated
state variables to find significant reason to believe that reliance on fiscal policy to
stimulate business employment growth could be problematic. They believe that variables
of international influence caused local fiscal policies to have less of an impact than they
once held by the end of the 1980s.

The literature on lower-level local sales taxes has been focused on cross-border
effects. Fox (1986) was a premier study showing that the retail sales tax did actually
garner more responsiveness from consumption behavior than other taxes along a state
border. Mikesell (1970) was one of the first to empirically analyze the possibility of retail
sales decline in a more central city due to an adverse tax differential with border cities.
Rohlin, Rosenthal, & Ross (2012) further this empirical approach by using data on new
enterprise locations to find out how businesses decided to locate themselves on borders
based on the tax conditions on either side of said border.

This “border effect” is a topic growing in importance as more studies find that
proximity to borders and other jurisdictions causes effects on taxation and behavior
possibly outside a particular jurisdiction’s control. Rogers (2004) recently found that
there are many issues outside a government’s control with regard to raising revenues
from sales taxation. Even if a government is not constrained by a higher government in
setting tax rates?, it may be limited by border effects that drastically change the behavior
of consumers and can affect how well a new sales tax, or a tax rate increase, could
possibly raise revenue.

Many studies on local level sales tax effects have also mostly been case studies
focused on specific regions or states. McAllister (1961) considered the break-even points
of travel costs versus the savings of traveling across a border for lower taxes in order to
prove that some border-crossing does occur. Snodgrass & Otto (1990) use data from
Oklahoma and find that this tax differential significantly affects rural communities that
might have a relatively higher sales tax rate, but does not necessarily negatively affect

2 The Advisory Commission on Intergovernmental Relations performed a study (Members of Advisory
Commission on Intergovernmental Relations, March 1995) discussing the implications of limits on sub-
national governments and is a good resource, especially considering the taxing limitations placed on these
governments.



border communities that can effectively export some of their tax burden to consumers
crossing the border to shop there. Walsh & Jones (1988) show that consumers proximity
to a lower tax border and ease of crossing that border were effective incentives for the
border effect to occur with shopping, and they also showed this effect was nearly non-
existent with locations distant from any border to another state. Tosun & Skidmore
(2007) show that a decline in food purchases as a result of a tax increase was markedly
larger at the border of the state rather than elsewhere.

The use of case-studies® can be an invaluable resource, giving us natural experiments
that can be tested. The benefit of these case-study approaches is the ability to “zoom in”
on a particular region and really understand the business and shopping effects of sales
taxes within the scope of its own personal regional effects. This causes analysis and
interpretation to be simpler in that the researcher does not need to worry about the
comparative issues between distinctively and structurally different areas of the country,
such as comparing New England to California. However, a broader study that uses local
level data would give a more complete picture of how sales taxes act overall, rather than
merely in a single area.

A recent paper by Agrawal (2014) utilizes the first national panel data for all states
across a number of years at a monthly frequency, with the goal of creating a data set for
researchers and further research into the differences in Local Option Sales Taxes (LOST)
between jurisdictions. Agrawal addresses tax competition issues between states, and finds
that state sales tax competition does not only involve the state sales tax, but the total
effective sales tax rate, which would include all jurisdictions including LOST and other
local sales taxes. This further identifies the need for more analysis involving not only
state sales tax data, but further sub-national data on a national scale.

This study uses county level data for the entire United States where both state and
county sales tax rates are used in the analysis. This has not been thoroughly done before,
and this paper contributes to the literature on the overall impact of sales taxes by using
more exhaustive and detailed data.

3. Data and Variables

One important aspect of the data work in this paper is to have state and county
combined sales tax rates for every county in the U.S. in order to account for discrepancies
between local and state sales tax rates. The availability of business activity data* also
dictated the use of certain levels of sub-national data, and although doing this at a county-
level for all counties in the entire United States was a difficult task, this allowed for basic
business metrics to be tested in order to see if correlations or other associations exist with
sales tax rates, and to have a more detailed understanding of sales tax rates at a more
micro level as opposed to aggregating at the state level. For simplicity, the only local

3Zhao & Hou (Spring 2008) also give an exhaustive case-study into the fiscal issues of sales taxation in
Georgia counties.

4 County Business Patterns by the U.S. Dept. of Commerce, Bureau of the Census, obtainable from
http://www.census.gov/econ/cbp/.
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sales tax rate (other than state sales tax rates) used was the general county sales tax rate
applying to an entire county®.

Another issue with empirical work is that many states have demographics that vary
widely, and estimating the effects of sales tax rates on businesses using a state measure
may not reflect the varying differences across states, for example, the extreme economic,
political, and demographic differences between northern and southern California
(Almendrala, 2011). An argument could also be made that the increasing importance of
the role that local governments play in the provision of public services makes them
increasingly more important to study. Counties became a major part of government
activities during the twentieth century (NACo, 2013), and a lot of this can be attributed to
the recognition that local governments can more closely understand and serve their local
conditions and citizens when applying policies, as opposed to blanketed federal policies
that may not be able to properly adapt to an insurmountable number of small and unique
economies (Brunori, 2007). These increases in local government activity are also
concurrent with increases in local government taxing activity.

Taking things down to a county level, we have more clearly defined observations of
data, rather than aggregation at the state level. We can allow for analysis of the rising use
of county level sales taxes. This allows for some extension of the existing literature,
albeit at a simple level, but with a new analysis of how the sales tax rates at the state and
county level affect business dynamics, we can begin to provide insight for policy
decisions regarding a tax that has not been conclusively and extensively studied at this
level.

The variables for the annual payroll in thousands of dollars (Annual Payroll), mid-
march employees (Employment), and number of establishments® (Establishments) come
from the United States Census Bureau County Business Patterns data set and serve as the
dependent variables. These assist in giving an accurate snapshot of business activity in
order to help measure the impact of sales tax rates. This dataset is convenient since it is
consistent and provided at the county level on an annual basis. A further benefit of this
dataset is the ability to pull information based on the North American Industry

5 This means that special rates for food, education, special district, and other taxes not applying to
the entire county in a general format were not and could not be used. While the information on other
sales tax rates was available from some sources (not all), this would have made data analysis much more
of an insurmountable task than it was already approaching. Thus, only the general sales tax rate was used.

Specifically in New Mexico, they do not use a general sales tax at the local level, but instead they use
a gross receipts tax that applies in much the same way. Much literature on tax incidence (including
textbooks) has already agreed that this tax is going to be pushed forward to the consumer or backwards
to employees regardless, and this study is more concerned with how these general taxes on sales affect
business dynamics, which means the gross receipts in New Mexico functions much like a local option sales
tax. Furthermore, many states used different statutes/names for these taxes, but careful consideration
was taken to notice and apply only the single, basic, county-wide sales tax, whether it be called a local
option, or a general sales, or other type of tax.

6 Establishments was used rather than Firms in order to measure the physical “brick and mortar”
presence of a company in a county, rather than the existence of a single firm that may have multiple
establishments.



Classification System (NAICS). Dependent variables are for total industries (Total
Annual Payroll, Total Employment, Total Establishments)’, manufacturing
(Manufacturing Annual Payroll, Manufacturing Employment, Manufacturing
Establishments)®, and retail trade (Retail Annual Payroll, Retail Employment, Retail
Establishments)®. A drawback with the County Business Patterns data set is that counties
must report this information, and while it seems very exhaustive, there are chances that
the Census Bureau does not receive all required data from some counties. Further, there
can be instances of missing data due to withheld information in smaller counties where
reporting the business activity would violate the privacy of a single business entity.
Finally, there can be some missing information in the study due to counties having zero
data to report on certain industries, perhaps because the industry is non-existent in that
county or that it may be too small to really capture or report.

The main explanatory variable of interest is the combined state and county sales tax
ratel® (Combined Rate). While the county sales tax rate alone will be used for some
simple statistical analysis, it was not empirically valid as an estimator since the state sales
tax rate is generally perceived as larger, and thus the combined state & county sales tax
rate will better give the total sales tax rate picture, as well as provide a nice comparison to
the state sales tax rate estimations. The difference between the two estimation types could
possibly be attributed to county sales tax rates since that will be the only inherent
difference between these two models. Most empirical applications in the literature follow
this route of using the total rate in a jurisdiction (if there is a presence of multiple vertical
and identical taxes to estimate), and this was also appropriate in this study.

The issues surrounding the county rate are as discussed previously: only a general
county-wide sales & use tax could be used for the study. For simplification, all other
types of sales & use taxes were ignored unless they applied to general sales for an entire
county. Further, the county sales tax rates were gathered and compiled by the authors
individually and rely upon the resources and accuracy of the various sources in which
they were obtained.

Consistent with the literature, many other variables were included to control for other
features at the county level that may impact businesses. The hope is that with these

7 Based on total for all NAICS sectors. In the further descriptions of specific sectors (in footnotes),
reference will be made to the official definitions of each sector in NAICS 2007, the latest NAICS version
within the data set time period.

8 Based on NAICS Sector #31 (The data acquired was the existing total of NAICS sectors #31, #32, &
#33). “The Manufacturing sector comprises establishments engaged in the mechanical, physical, or
chemical transformation of materials, substances, or components into new products. The assembling of
component parts of manufactured products is considered manufacturing, except in cases where the
activity is appropriately classified in Sector 23, Construction” (U.S. Dept. of Commerce, Bureau of the
Census, 2013).

9 Based on NAICS Sector #44 (The data acquired was the existing total of NAICS sectors #44 & #45).
“The Retail Trade sector comprises establishments engaged in retailing merchandise, generally without
transformation, and rendering services incidental to the sale of merchandise” (U.S. Dept. of Commerce,
Bureau of the Census, 2013).

10 Created by authors’ calculations: simply the addition of County Rate + State Rate.
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variables, some county effects are being accounted for that may relieve the coefficients
on the tax rates to be interpreted as only a function of those tax rates. The top marginal
state corporate income tax rate (Corporate) was included, and captures the maximum
prevailing income tax rates that corporations face in various states. This variable is
included to help capture some of the cost of doing business in a given state. However,
this could also be capturing some of the level of business activity in a county as well. At
least one paper (Burnes, Neumark, & White, 2012) discusses the possibility that fiscal
zoning, or political involvement in attracting businesses, could impact an economy in
such a way that sales tax rates could have a positive association with business activity
when comparing to alternate jurisdictions. This is because the use of fiscal zoning is more
likely to occur with counties or states that have more business activity interest in the first
place, and this can be especially true when distinguishing across industry sectors. As that
same paper showed that there can be a trade-off between manufacturing and retail sector
jobs when zoning based on taxes. This manufacturing to retail trade-off will be
empirically analyzed and discussed at a national scale in this paper. These same theories
can apply to the corporate income tax as this tax is also associated with more business
activity.

The other control variables included are: the top marginal state individual income tax
rate (Individual),which helps observe some of the atmosphere of income within a state;
the county personal income in thousands of dollars (Personal), to capture some of the
total economic status of the residents of a county; the average annual county labor force
(Labor), which shows the portion of the population that is available to be involved in
business activity!!; the annual average unemployment rate (Unemployment), showing
some of the economic condition of a county; the percentage of the county population that
is age twenty to sixty-four (Working Age), to capture the portion of “working” population
in a county; the percentage of the county population that is age sixty-five or older
(Senior), which shows the level of senior citizens in a county, or those that are no longer
considered working but still likely to have purchasing power; the percentage of the
county population that is of male gender (Male), which may not be a major factor in
business activity but could still help control for some county effects nonetheless; the
percentage of the county population that is considered white race (White) by Census
definition, which follows similar studies in attempting to capture the demographics of a
particular county. We also use two dummy variables to control for the existing sales tax
environment in the contiguous region. Greater Tax is equal to 1 if the average combined
sales tax rate is greater than the county’s combined sales tax rate and 0 otherwise. Lower
Tax is equal to 1 if the average combined sales tax rate is less than the county’s combined
sales tax rate and O otherwise. These control for whether the county is located in a high
tax environment or a low tax environment, with the understanding that the impact of
county’s sales tax rate change on the business activity could be driven by the broader tax
environment in the contiguous region. Table 1 gives an overview of the dependent and
independent variables, their descriptions, sources, and further information about the
specification of the variables. Table 2 shows the summary statistics for these variables as
well.

11 This variable also controls for the size of the entire labor market area.
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4. Empirical Specification

The spatial regression specification is used to analyze the implications of sales tax
rate differentials between different counties. Different spatial regression models have
been developed to capture different aspects of spatial dependence. For example, the
spatial lag model is used to understand the spatial effects on the dependent variable where
the dependent variable could be an economic activity or some government policy. The
spatial error model is used to deal with the spatial correlation in the error term. While
there are some other models such as spatial Durbin (SDM) which adds the average values
of the neighbors for the independent variables to the model, spatial lag and spatial error
models are the two most popular models.

Take spatial lag model as the example. Our spatial lag model is defined as follows:
Business Activityii=ao +pWyit +41 Rateit + Xit.1 f2 + yi + @t + &it

As previously discussed yit represents all the variations of dependent variables,
separated by NAICS sector (Total, Manufacturing, Retail) and business metric (Annual
Payroll, Employment, Establishments). W denotes the spatial weighting matrix which is
generated using the inverse distance rules and is normalized. p denotes the spatial
effects. X is the vector of control variables containing Corporate, Individual, Personal,
Labor, Unemployment, Working Age, Senior, Male, White, Greater Tax and Lower Tax.
Control variable X is lagged during the regression. Finally, each year in the panel data set
is controlled for by time dummies (z), and y represents the fixed effects controlled for in
the model by each individual county.

For the appropriate spatial regression model, we perform the standard LM-error and
LM-lag tests to choose between the spatial lag and spatial error model.*? In results not
reported here, but are available from the authors upon request, we reject the null
hypothesis of zero spatial dependence. We further conducted the robust-LM test. The
robust LM test statistic for the spatial lag model is still significant, while the one for the
spatial error model is not. Hence the spatial lag model is preferred.

There are also different ways to generate the spatial weighting matrix. The spatial
regression model could be sensitive to the choice of the spatial weighting matrix. We
have tried three different spatial weighting based on contiguity, inverse distance, and
nonparametric kernel density estimation. We decided to use the one based on contiguity
which is the most straightforward weighting method.

12 We have gone through the following steps to choose between SAR and SEM models: a) If both LM-
error and LM-lag fail the LM tests, there may not be any need to examine spatial effects. b) If only one test
result can be rejected, we choose the corresponding model as our candidate. c¢) If Both LM-Lag and LM-
error tests reject the null hypothesis, that would mean both models can be possible candidates. To further
decide which model is a better fit, we also conduct the robust LM test. We choose the model whose robust
test statistic is rejected. If both test statistics reject the robust test, we then choose the one with the higher
test statistic value.



Spatial weighting depends on whether the two counties share a boundary. If two
counties share a border, the matrix assigns 1 to the neighboring county. The resulting
weighting matrix is row normalized. The contiguity weighting matrix is used to focus on
the spatial effects within contiguous regions. Results based on the other two spatial
weighting methods are not reported here but are available from the authors upon request.

5. Summary Statistics

In the United States, five out of the fifty states do not impose a general sales tax
rate’®, and eighteen out of the fifty states analyzed do not have or allow a county-level
general sales tax rate, and thus have no sales tax rates available at the county-level.
Although, this does not mean that there are no sales taxes instituted for other
jurisdictions, including municipal (city), fire, education, and other special district sales
tax rates that do not necessarily apply to an entire county. The summary statistics reveal
some interesting facts about the U.S. sales tax as a whole for this period of the years 2002
through 2011. The national average county sales tax rate is 0.73%, the average state sales
tax rate is 5.18%, and the average combined state & county sales tax rate is about 5.91%
for any given county. Furthermore, the state sales tax rate variable has a larger standard
deviation than the county sales tax rate, indicating the state sales tax rate has more
volatility (movement) respectively than the county sales tax rate over this time period,
and much more variation across states. This could easily be attributable to the scale of
state sales taxes, however. State sales tax rates are generally higher respectively than
county sales tax rates. Generally, state sales tax rates do not change often, however this
indicates that when they do, they possibly change more in total percentage (or scale) than
county sales tax rates do.

Table 3 provides a list of the number of counties that have a county sales tax rate by
state category. The table further shows some summary statistics of the county sales tax
rate by state. The total of counties with some form of county sales tax rate shows an
increase of 134 new counties with a sales tax rate from the year 2002 to 2011, and by
2011 at least 52% of county sales tax rates are non-zero.

An interesting case of note is the Commonwealth of Virginia, which had a local
county sales tax rate of one percent for all counties within the state during the time period
of this study. For this reason the data was accounted for as part of the state sales tax rate

13 Those are Alaska, Delaware, Montana, New Hampshire and Oregon.

14 Connecticut, Delaware, Indiana, Kentucky, Maine, Maryland, Massachusetts, Michigan, Mississippi,
Montana, New Hampshire, New Jersey, Oregon, Rhode Island, South Dakota, Vermont, Virginia (special
case), West Virginia.



data acquired by the author?®, utilizing it as a statewide, mandated tax rate, instead of
accounting for it individually by county. This is also of note, since most states have
statutes that control the abilities and limitations of lower-level governments, meaning that
they are not necessarily free to impose the sales tax rates that they want, when they want.
This means that comparisons at a national level is somewhat restricted by the restrictions
of the local governments authority within a particular state.

We also see a significant association between the county sales tax rate (County Rate)
and the state sales tax rate (State Rate) of -0.2063, indicating that there could be some
form of a trade-off between the two tax rates. This is consistent with the literature and
economic theory in that the two government entities, regardless of what the tax is being
collected for, are competing for the same tax base, resulting in what is called a vertical
externality’®. Further, in nearly all states, the sub-state jurisdictions are at the discretion
of state law for limitations and abilities to set their own sales tax rates. Being that most
states have their own sales tax rates!’, they are going to be cautious in allowing the lower
jurisdictions to institute an extra similar tax on top of theirs, which would thus be
enabling a sort of “crowding out” effect on their own established sales taxation

Figures 1-6 show the variation in state, county and combined sales tax rates across
different geographic locations and also across time. Figure 1 shows the total of these
relations for all year observations included in the study, simply to show the total
concentration over a period of time. This definitely concurs some of the basic evidence of
a potential “trade-off” between state and local sales taxes and the vertical externality
involved, further stressing the need for caution with the rise of local sales taxes.

In Figure 2, we can see the average increasing trend in the county sales tax rates
(County Rate) over this time period. Figure 3 gives the same view of the average state
sales tax rate (State Rate) over the same time period, and then Figure 4 gives the average
combined state & county sales tax rate (Combined Rate) trend*®. All of these averages
display an increasing trend, or reliance, in sales taxation by governments. This is
especially true for the state sales taxes beginning after the economic recession of 2008,
whereas the average county sales tax rate exhibits a steadier, and unaffected increase.

15 This 1% statewide county rate had already been accounted for as part of the state sales tax rate
collected from the Book of the States (The Council of State Governments, 1935-). Since they followed this
method of applying it similarly to a state rate, then | decided to follow the same method, and thus, the
county rate for Virginia appears as part of the state rate. This should make no difference at least in the
models using a combined state & county rate. Recently, in 2013, the county level local sales tax rates have
changed in specific counties in Virginia, which could complicate this greatly, however these changes occur
for time periods after that of this study. This may be interesting to see what effect these changes have
within Virginia’s business economy in the future as a natural experiment.

Agrawal (forthcoming) addresses the concepts of vertical, horizontal, and postulates a “diagonal”
externality as well in a frame of local sales taxation.

17 Alaska is the only state that has sales tax rates at jurisdictions below the state without itself having
a state sales tax rate also.

18 These average trends are only indicative of the behavior of those counties and states that actually
have a non-zero sales tax rate.
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The maps in Figures 5 and 6 give a visual overview of the entire U.S. by county.
Included are the end points of the data set (2002 and 2011) by combined state & county
sales tax rate in order to provide the best visual representation of the varying degree of
sales tax rate usage throughout the U.S. over this time period.

6. Regression Results

Regression results for the annual payroll variable (Annual Payroll) can be found in
Table 4. The results for the Combined Rate appear to be similar regardless of the
regression specification. Both direct and indirect results show a negative and significant
association between the combined sales tax rate and total annual payroll in county
businesses. While most of the potential impact of the sales tax rate changes or differences
is due to direct reduced business activity in the county, there is also a smaller potential
indirect impact through business activity that is lost to contiguous counties. The
coefficient for the total effect shows that for every one-percentage point increase in the
combined sales tax rate, annual county payroll (per capita) decreases by about 0.9%.
When we restrict the dataset to include only the states with sales tax we see slightly
greater coefficient estimates for the Combined Rate. For example, the corresponding
decrease in annual county payroll (per capita) is now about 0.95%. These results show a
clear negative and significant association between the combined state and county sales
tax rate and total annual payroll. At the same time the economic significance of these
results is quite different. The estimated coefficients would translate into about $7 million
decrease in annual payroll in the county that is associated with a one-percentage increase
in the combined rate. That is less than 0.5% of average county annual payroll.
Considering also that the average county sales tax rate is about 0.7%, the economic
impact could be even smaller.

The annual payroll regression results for the manufacturing sector shown in Table 5
show qualitatively similar but significantly stronger results. The coefficient estimates for
Combined Rate in (1) and (2) are more than twice as big as the comparable ones from
Table 4. This could be indicating negative repercussions in the form of a change in the
county’s business structure from manufacturing to some form of retail trade or service.
With stronger presence of business to business sales in the manufacturing we may indeed
expect a greater potential impact which the results in Table 5 are pointing to. For a one-
percentage point increase in the Combined Rate, we see about a 2% decrease in annual
manufacturing payroll per capita. Again, these results show a clear negative association
between the combined state and county sales tax rate and annual payroll in manufacturing
but the economic significance is less pronounced. The estimated decrease in
manufacturing payroll would be about $3.7 million, or less than 2% of average county
manufacturing payroll. Nonetheless, these results show particularly stronger negative
association between sales taxes and payroll in the manufacturing sector.

The annual payroll regression results for the retail trade sector are shown in Table 6.
Combined Rate is not consistently negative, and it is no longer statistically significant.
Overall, the county annual payroll seems to be negatively associated with the combined
state and county sales tax rate, with the majority of the potential impact concentrated on
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the manufacturing sector and no significant retail sector impact. It is not clear, however,
if the potential impact from sales tax rate differences or changes is economically
significant particularly since most county sales tax rates and changes are less than one
percent.

Regression results for estimations of the employment variable (Employment) can be
found in Tables 7-9. The results for the total employment (Total Employment) regressions
appear to less clear and definitely less significant than the ones for the annual payroll.
These regressions show negative and significant result for the Combined Rate variable
only in the regression with the total employment so the results are not as robust as the
ones for the annual payroll. It is likely that payroll is potentially the first item that
companies consider in response to sales tax rate changes.

Regression results for the number of establishments (Establishments) can be found in
Tables 10-15. Tables 10-12 show results for all establishments whereas the Tables 13-15
show the ones for only the small establishments that have less than 10 employees.’® The
results are harder to interpret, considering the lack of significant coefficients for
Combined Rate in a number of these regressions. The results that are significant show
that the number of retail establishments and small establishments are associated
negatively with the combined sales tax rate compared to larger establishments and the
manufacturing establishments. Statistically significant coefficient estimates for Combined
Rate in Tables 12, 13 and 15 show that for one-percentage point increase in the sales tax
rate there could be up to 0.77% decrease in the number of retail establishments per capita,
0.9% decrease in the number of total small establishments per capita, and 0.9% decrease
in the number of small retail establishments per capita. These translate into decreases of 3
retail (and small retail) establishments and between 7 and 16 total small establishments
on average per county, which constitute less than 1% of total establishments (or small
establishments) in the county. Again, the economic significance of potential impacts is
much less pronounced.

Results for other control variables are mostly as expected in the regressions we
discussed so far. There is mostly a robust positive relationship between variables used to
capture different aspects of economic activity in counties and the business activity. We
see positive and significant results for county personal income (Personal), size of the
labor market area (Labor), and the share of the working age population (Working Age),
and negative and significant results for county unemployment rate (Unemployment). All
other results are either not significant or not consistent in terms of the direction or
significance of the relationships. It may be surprising to see that other tax rate variables
(Corporate and Individual) are not significant, except in few of the regressions, but that
may be due to the fact that those only vary at the state level and may be capturing a
variety of state level effects.

19 Our focus is on the smallest size establishments since they are the largest group (about 70% of all
establishments) and also they are the ones that are more likely to respond to even small tax rate changes.
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7. Conclusion

In this paper, we have looked at the relationship between state and county combined
sales tax rates and the business activity in all counties in the United States. We found
significantly negative association between the combined sales tax rate and annual payroll
of businesses particularly in the manufacturing sector. Spatial effects, in the form of
possible spillovers from business activity in the contiguous region, are also found to be
stronger when payroll is used as an indicator of business activity. While we found no
significant relationship with employment, there is statistically significant negative
association with retail establishments and small establishments with less than 10
employees.

While the economic significance of these results is not overwhelming, the evidence
points to potential issues with sales taxation for the policymakers regarding particularly
business activity in the manufacturing and retail sectors. While one flag is for annual
payroll in manufacturing business, another is for the number of establishments,
particularly small establishments, in the retail sector.

One of the missing components of this study that is widely used in the literature is
that of instrumental variables (IV) regression technique. Some of the studies in the tax
competition literature uses some form of IV regressions to eliminate endogeneity inherent
in sales tax rate estimations. This was described previously and covered as to why it
would be difficult to utilize this form of estimation with this type of data, as justifying an
instrument at lower levels of data collection (county, municipal, etc.) becomes much
more difficult, considering the data collection issues still prevalent today. Some have
been able to do this to varying degrees at the state level or with case-studies, but one
possible extension of this literature would be to take the IV approach. Currently, it does
not seem feasible with the available data.

Another possible extension is regarding the use of more detailed sales tax rates.
Although counties have become key in the increases in sales taxes over recent decades
and sales taxation below the state level has not been extensively covered. It may be
possible to include more sales tax types, structural detail and local jurisdictions in a study
in the future. This would undoubtedly contribute further to this literature.
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Table 1: Description of Variables

Economic Variable

Variable Description

Oriainal Units

Source

Econometric Units

Denendent
Annual Payroll

Employment

Establishments

Explanatory

State Rate
County Rate
Combined Rate
Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior

Male

White

Greater Tax

Lower Tax

Annual Payroll (by NAICS codes)®

Mid-March Employees (by NAICS codes)??

Number of Establishments (by NAICS codes)®

State Sales Tax Rate

County Sales Tax Rate

Combined State & County Sales Tax Rate

Top Marginal State Corporate Income Tax Rate
Top Marginal State Individual Income Tax Rate
Personal Income

Annual Average Labor Force

Annual Average Unemployment Rate

Percent of Population Age 20 to 64

Percent of Population Age 65 and Older
Percent of Population Male Gender

Percent of Population White Race

Greater average combined sales tax rate in
contiguous counties

Lower average combined sales tax rate in
contiguous counties

Thousands of $

Nominal

Nominal

Percentage
Percentage
Percentage
Percentage
Percentage
Thousands of $
Nominal
Percentage
Percentage
Percentage
Percentage
Percentage

1 if greater; 0
otherwise
1if lower; 0
otherwise

U.S. Census Bureau County
Business Patterns?!

U.S. Census Bureau County

Business Patterns

U.S. Census Bureau County

Business Patterns

The Book of the States?*
Various Sources
Computed by Authors
The Book of the States
The Book of the States
Bureau of Labor Statistics?®
Bureau of Labor Statistics
Bureau of Labor Statistics
U.S. Census Bureau?®
U.S. Census Bureau

U.S. Census Bureau

U.S. Census Bureau
Computed by Authors

Computed by Authors

Natural Logarithm of Per Capita

Natural Logarithm of Per Capita

Natural Logarithm of Per Capita

Percentage

Percentage

Percentage

Percentage

Percentage

Natural Logarithm of Per Capita
Natural Logarithm of Per Capita
Percentage

Percentage

Percentage

Percentage

Percentage

1 if greater; 0

otherwise

1if lower; 0

otherwise

20 Total (Total Annual Payroll); Manufacturing (Manufacturing Annual Payroll); Retail Trade (Retail Annual Payroll).
21 Data from the United States Census Bureau County Business Patterns can be found on the internet at http://www.census.gov/econ/cbp/.

22 Total (Total Employment); Manufacturing (Manufacturing Employment); Retail Trade (Retail Employment).
23 Total (Total Establishments); Manufacturing (Manufacturing Establishments); Retail Trade (Retail Establishments).
24 pyblished by The Council of State Governments, obtainable through http://knowledgecenter.csg.org/drupal/view-content-type/1219.

25 Data from the United States Bureau of Labor Statistics (BLS) can be found on the internet at http://www.bls.gov/.

26 Data from the United States Census Bureau can be found on the internet at http://www.census.gov/.

18


http://www.census.gov/econ/cbp/
http://knowledgecenter.csg.org/drupal/view-content-type/1219
http://www.bls.gov/
http://www.census.gov/

Table 2: Summary Statistics

Variable Observations Mean Standard ~ Minimum Maximum
Deviation

Dependent
Total Annual Payroll 29603 1.9289 0.6274 -2.086 4.9077
Total Employment 29511 -1.404 0.4742 -5.3534 0.5731
Total Establishments 29785 -3.803 0.3567 -5.8156 -2.1035
Manufacturing Annual Payroll 23925 0.223 1.0661 -5.2074 2.9879
Manufacturing Employment 23357 -3.316 0.9252 -8.149 -0.5108
Manufacturing Establishments 29159 -6.93 0.5508 -9.7745 -4.8451
Retail Annual Payroll 29126 -0.281 0.5455 -3.8875 2.1683
Retail Employment 28715 -3.241 0.4452 -6.3084 -1.2592
Retail Establishments 29740 -5.555 0.3531 -7.6326 -3.3689

Explanatory

State Rate 31410 0.0518 0.0148 0 0.0825
County Rate 31410 0.0073 0.0104 0 0.07

Combined Rate 31410 0.0591 0.0163 0 0.105
Corporate 31410 0.0615 0.0297 0 0.12

Individual 31410 0.0504 0.0288 0 0.11

Personal 30840 3.3782 0.243 2.3952 4.8262
Labor 31372 -0.721 0.1372 -1.949 0.0654
Unemployment 31386 0.0651 0.0282 0 0.299
Working Age 31360 0.578 0.0345 0.4429 0.8284
Senior 31360 0.1535 0.0418 0.0168 0.4603
Male 31360 0.4986 0.0214 0.4263 0.7212
White? 30820 0.8648 0.1616 0.0261 1.0294
Greater Tax 31360 0.3229 0.4676 0 1
Lower Tax 31360 0.3123 0.4635 0 1

27 The maximum value on White is a pristine example of the issues of data collection. Since the data
on white population had to be divided by the data available on total population, and both are estimates
routinely updated by the Census Bureau, then there is a possibility that the estimates may not match in
totals, and you get a situation where a county’s estimated white population is larger than the estimated
total population. This was a result of the estimated data gathered, and the procedures to make the
percentages from the gathered data were double-checked to confirm this error was not a result of
authors’ calculations.
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Table 3: Summary of Counties with County Sales Tax Rates?® by State

Summary Statistics by State

State?® 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Alabama 64 65 66 66 66 66 66 66 66 66
Alaska 13 13 13 13 13 13 13 13 13 14
Arizona 14 14 14 14 14 15 15 15 15 15
Arkansas 72 73 73 73 73 73 72 72 72 72
California 24 24 24 23 24 26 26 26 27 27
Colorado 49 49 50 49 49 50 52 52 52 51
Florida 43 47 48 50 50 50 51 53 54 55
Georgia 154 153 154 154 154 154 154 154 154 154
Hawaii 1 1 1 1 1
Idaho 1 1
Ilinois 19 19 23 26 35 37 40 42 45 47
lowa 58 62 72 74 78 81 84 88 92 92
Kansas 78 17 78 79 86 86 86 86 86 87
Louisiana 63 63 63 63 63 63 63 63 63 63

Minnesota 1 1 1 2 2
Missouri 115 115 115 115 115 115 115 115 115 115
Nebraska 1 1 1 1 1 1 1

Nevada 9 9 10 10 10 10 10 12 12 12
New 33 33 33 33 33 33 33 33 33 33

New York 62 62 62 62 62 62 62 62 62 62
North 100 100 100 100 100 100 100 100 100 100
North 2 2 1 1 2 3 3 3 3 3
Ohio 87 88 88 88 88 88 88 88 88 87

Oklahoma 65 67 66 66 69 70 72 73 75 76

Pennsylva 2 2 2 2 2 2 2 2 2 2
South 27 27 27 27 29 30 31 31 32 32

Tennessee 95 95 95 95 95 95 95 95 95 95
Texas 120 120 121 121 122 122 123 123 123 123
Utah 26 26 26 26 26 26 29 29 29 29

Washingto 36 36 36 36 36 36 39 39 39 39

Wisconsin 55 57 58 58 58 59 60 61 61 62

Wyoming 18 18 18 18 19 19 18 20 20 20

Total 1503 1516 1537 1544 1572 1587 1605 1619 1632 1637

28 Based on County Rate variable.
29 States not listed do not have county sales tax rates in the data set for this period of time.
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Table 4: Regression Results, Combined Rate, Annual Payroll, Total (with Spatial

Lag Model)
Total Annual (1)
Payroll Direct Indirect Total Direct
Combined Rate -0.706%* -0.195%* -0.902%* -0.760%*
[0.326] [0.095] [0.416] [0.329]
Corporate -0.04 -0.011 -0.052 -0.063
[0.147] [0.042] [0.188] [0.145]
Individual -0.848%*+ -0.235% %+ -1,083%%+ -0.493*
[0.284] [0.088] [0.364] [0.284]
Personal 0.365%** 0.101%** 0.467%** 0.376%**
[0.029] [0.016] [0.038] [0.030]
Labor 0.633%** 0.176%** 0.810%** 0.614%**
[0.056] [0.032] [0.077] [0.054]
Unemployment LAy -0.475%** -2.189%** -1.734%**
[0.130] [0.077] [0.173] [0.134]
Working Age 1.577%** 0.435%** 2.012%** 1.743%**
[0.406] [0.117] [0.506] [0.462]
Senior -0.025 -0.007 -0.032 -0.055
[0.400] [0.115] [0.513] [0.453]
Male -0.266 -0.073 -0.339 -0.181
[0.511] [0.144] [0.653] [0.512]
White 0.316 0.089 0.405 0.472*
[0.255] [0.074] [0.327] [0.277]
Greater Tax -0.001 0 -0.001 -0.001
[0.006] [0.002] [0.008] [0.006]
Lower Tax 0.015%** 0.004*** 0.020%** 0.016***
[0.005] [0.002] [0.007] [0.005]
Spatial Effect 0.221%*% 0.221%*% 0.221%*% 0,207
[0.025] [0.025] [0.025] [0.027]
Fixed Effects County
Year Dummies Yes
Only Sales Tax
>0 No
R? 0.2493
Observations 18846

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
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(2)
Indirect
-0.194**
[0.090]
-0.016
[0.038]
-0.128
[0.080]
0.096%**
[0.017]
0.157***
[0.031]
-0.444%**
[0.081]
0.443%**
[0.130]
-0.013
[0.119]
-0.045
[0.133]
0.122
[0.076]
0
[0.002]
0.004***
[0.001]
0.207***
[0.027]

County

Yes

Yes

0.2244
17820

Total
-0.954**
[0.412]

-0.079
[0.182]
-0.620*
[0.360]

0.471%**
[0.039]

.77
[0.074]

-2.178***
[0.178]

2.186***
[0.570]

-0.068
[0.570]

-0.226
[0.644]
0.594*
[0.349]

-0.001
[0.007]

0.020***
[0.007]

0.207***
[0.027]



Table 5: Regression Results, Combined Rate, Annual Payroll, Manufacturing (with
Spatial Lag Model)

Manufacturing
Annual Payroll
Combined Rate
Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White
Greater Tax
Lower Tax
Spatial Effect
Fixed Effects
Year Dummies
Only Sales Tax
>0

RZ
Observations

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Direct
-1.471*
[0.750]
0.298
[0.282]
-0.538
[0.767]
0.386%**
[0.088]
0.754***
[0.128]
-2.204%%*
[0.283]
2.420%*
[0.989]
1.094
[1.127]
-2.993*
[1.560]
0.725
[0.636]
0.007
[0.016]
0.019
[0.015]
0.205***
[0.030]

1)

Indirect Total
-0.369* -1.840**
[0.201] [0.936]

0.078 0.376
[0.079] [0.360]
-0.141 -0.679
[0.203] [0.964]

0.098%** 0.484%**
[0.030] [0.113]

0.192*** 0.946***
[0.049] [0.164]

-0.566%** -2.789***
[0.131] [0.368]

0.607** 3.027**
[0.259] [1.221]
0.281 1.375
[0.302] [1.421]

-0.768* -3.761*
[0.431] [1.964]
0.185 0.91
[0.169] [0.798]
0.002 0.009
[0.004] [0.021]
0.005 0.023

[0.004] [0.018]

0.205*** 0.205***

[0.030] [0.030]

County
Yes
No
0.01
12402
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Direct
-1.703**
[0.754]
0.342
[0.281]
-0.482
[0.743]
0.364***
[0.090]
0.759***
[0.130]
-2.223%**
[0.289]
2.832%**
[1.017]
1.407
[1.143]
-2.970*
[1.624]
0.84
[0.642]
0.007
[0.016]
0.019
[0.015]
0.207***

[0.030]

(2)
Indirect
-0.433**
[0.207]
0.091
[0.081]
-0.132
[0.202]
0.094%**
[0.031]
0.195***
[0.051]
-0.572%**
[0.135]
0.721***
[0.278]
0.365
[0.315]
-0.773*
[0.459]
0.216
[0.173]
0.002
[0.004]
0.005
[0.004]
0.207***
[0.030]

County

Yes

Yes

0.0113
11844

Total
-2.136**
[0.942]
0.433
[0.359]
-0.614
[0.940]
0.458%**
[0.116]
0.954%*+*
[0.167]
-2.795%**
[0.377]
3.552%*
[1.258]
1.772
[1.446]
-3.744*
[2.055]
1.056
[0.807]
0.008
[0.021]
0.024
[0.018]
0.207***

[0.030]



Table 6: Regression Results, Combined Rate, Annual Payroll, Retail Trade (with
Spatial Lag Model)

Retail Annual
Payroll
Combined Rate
Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White
Greater Tax
Lower Tax
Spatial Effect
Fixed Effects
Year Dummies
Only Sales Tax
>0

RZ
Observations

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Direct
0.108
[0.371]
-0.138
[0.164]
-0.553*
[0.282]
0.271%**
[0.040]
0.254***
[0.060]
-0.850***
[0.131]
0.431
[0.484]
0.25
[0.528]
-0.547
[0.568]
0.948***
[0.295]
0.005
[0.007]
0.015**
[0.006]
0.224***
[0.027]

1)
Indirect
0.032
[0.107]
-0.038
[0.047]
-0.157*
[0.085]
0.076%**
[0.017]
0.071%*=*
[0.019]
-0.239%**
[0.048]
0.122
[0.139]
0.075
[0.156]
-0.153
[0.160]
0.267***
[0.091]
0.001
[0.002]
0.004**
[0.002]
0.224***
[0.027]

County
Yes

No

0.0878
18108

Total
0.14
[0.476]
-0.176
[0.211]
-0.709*
[0.364]
0.348%**
[0.053]
0.325***
[0.076]
-1.089***
[0.166]
0.552
[0.622]
0.324
[0.683]
-0.699
[0.725]
1.215%**
[0.377]
0.006
[0.009]
0.019**
[0.008]
0.224***
[0.027]
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Direct
-0.003
[0.375]
-0.175
[0.165]
-0.015
[0.305]
0.271%**
[0.041]
0.266***
[0.061]
-0.882%**
[0.137]
0.242
[0.491]
-0.094
[0.509]
-0.587
[0.587]
0.973**=*
[0.303]
0.005
[0.007]
0.015**
[0.006]
0.211***

[0.028]

(2)
Indirect
0.001
[0.100]
-0.045
[0.044]
-0.006
[0.082]
0.071***
[0.017]
0.069***
[0.018]
-0.231***
[0.048]
0.065
[0.132]
-0.02
[0.138]
-0.154
[0.156]
0.255***
[0.088]
0.001
[0.002]
0.004**
[0.002]
0.211***
[0.028]

County
Yes

Yes

0.0885
17244

Total
-0.002
[0.474]
-0.22
[0.208]
-0.021
[0.385]
0.343***
[0.054]
0.335%**
[0.076]
-1.113***
[0.169]
0.308
[0.621]
-0.115
[0.646]
-0.74
[0.739]
1.228***
[0.380]
0.006
[0.009]
0.019**
[0.008]
0.211***
[0.028]



Table 7: Regression Results, Combined Rate, Employment, Total (with Spatial Lag
Model)

Total (1) 2
Employment Direct Indirect Total Direct Indirect Total
Combined Rate -0.472% -0.072% -0.545% -0.492% -0.067* -0.559*
[0.267] [0.043] [0.306] [0.271] [0.040] [0.306]
Corporate -0.019 -0.003 -0.021 -0.052 -0.007 -0.059
[0.109] [0.017] [0.126] [0.109] [0.016] [0.124]
Individual -0.455%* -0.071* -0.526%* 0.016 0.001 0.017
[0.211] [0.038] [0.246] [0.228] [0.032] [0.260]
Personal 0.200%** 0.031%** 0.231%** 0.209%** 0.020%** 0.237%%*
[0.025] [0.007] [0.028] [0.026] [0.007] [0.029]
Labor 0.525%** 0.081%** 0.607%** 0.507%** 0.070%** 0.577%%*
[0.042] [0.018] [0.050] [0.043] [0.018] [0.051]
Unemployment -1.461%** -0.226%** -1.687*** -1.463%** -0.201*** -1.664***
[0.112] [0.047] [0.128] [0.117] [0.048] [0.131]
Working Age 0.763** 0.117** 0.880** 1.044%%* 0.142** 1.186%**
[0.337] [0.056] [0.387] [0.348] [0.057] [0.393]
Senior 0.212 0.033 0.245 0.34 0.047 0.387
[0.378] [0.062] [0.439] [0.407] [0.061] [0.465]
Male -0.254 -0.04 -0.294 -0.342 -0.048 -0.389
[0.436] [0.072] [0.506] [0.449] [0.068] [0.514]
White 0.133 0.021 0.155 0.207 0.029 0.237
[0.206] [0.033] [0.238] [0.222] [0.032] [0.253]
Greater Tax -0.003 -0.001 -0.004 -0.003 -0.001 -0.004
[0.004] [0.001] [0.005] [0.004] [0.001] [0.005]
Lower Tax 0.012%** 0.002%** 0.014%** 0.012%** 0.002** 0.014%**
[0.004] [0.001] [0.005] [0.004] [0.001] [0.005]
Spatial Effect 0.135%** 0.135%** 0.135%** 0.122%% 0.122%%x QRS
[0.024] [0.024] [0.024] [0.025] [0.025] [0.025]
Fixed Effects County County
Year Dummies Yes Yes
Only Sales Tax
>0 No Yes
R? 0.227 0.223
Observations 18648 17658

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
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Table 8: Regression Results, Combined Rate, Employment, Manufacturing (with

Spatial Lag Model)

Manufacturing (1)
Employment Direct Indirect Total Direct
Combined Rate -0.495 -0.157 -0.652 -0.545
[0.722] [0.237] [0.955] [0.728]
Corporate 0.249 0.083 0.333 0.275
[0.272] [0.095] [0.365] [0.273]
Individual -0.292 -0.101 -0.392 -0.239
[0.584] [0.195] [0.776] [0.625]
Personal 0.188** 0.061** 0.249%* 0.167**
[0.081] [0.029] [0.108] [0.083]
Labor 0.775%** 0.253*** 1.027%** 0.778%**
[0.124] [0.059] [0.172] [0.126]
Unemployment -2.243%** -0.731*** -2.974%%* -2.134%**
[0.268] [0.148] [0.377] [0.275]
Working Age 2.192%* 0.707** 2.900%* 2.388%*
[0.948] [0.316] [1.246] [0.996]
Senior 11 0.359 1.459 1.119
[1.078] [0.364] [1.436] [1.115]
Male -2.154 -0.709 -2.863 -2.179
[1.515] [0.510] [2.010] [1.558]
White 1.125%* 0.364** 1.489** 1.311%%
[0.468] [0.161] [0.618] [0.464]
Greater Tax -0.009 -0.003 -0.012 -0.009
[0.015] [0.005] [0.019] [0.015]
Lower Tax 0.007 0.002 0.01 0.007
[0.014] [0.004] [0.018] [0.014]
Spatial Effect 0.250%** 0.250%** 0.250%** 0258
[0.029] [0.029] [0.029] [0.029]
Fixed Effects County
Year Dummies Yes
Only Sales Tax
>0 No
R? 0.0138
Observations 11592

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
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(2)
Indirect
-0.18
[0.249]
0.095
[0.099]
-0.088
[0.217]
0.057*
[0.031]
0.264***
[0.061]
-0.723***
[0.149]
0.801**
[0.345]
0.379
[0.390]
-0.747
[0.547]
0.442***
[0.169]
-0.003
[0.005]
0.002
[0.005]
0.258***
[0.029]

County

Yes

Yes

0.0193
11061

Total
-0.725
[0.972]
0.371
[0.370]
-0.327
[0.839]
0.224**
[0.112]
1.042%**
[0.175]

-2.857***

[0.387]
3.189%*
[1.319]
1.498
[1.499]
-2.926
[2.089]
1.753%**
[0.618]
-0.012
[0.020]
0.01
[0.018]
0.258%**
[0.029]



Table 9: Regression Results, Combined Rate, Employment, Retail Trade (with
Spatial Lag Model)

Retail
Employment
Combined Rate
Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White
Greater Tax
Lower Tax
Spatial Effect
Fixed Effects

Year Dummies

Only Sales Tax
>0

RZ
Observations

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Direct
-0.052
[0.330]
-0.008
[0.137]
-0.198
[0.247]
0.212%**
[0.029]
0.146***
[0.054]

-0.676***

[0.108]
0.407
[0.409]
0.729*
[0.426]
-1.200%*
[0.526]
0.244
[0.242]
0
[0.005]
0.006
[0.005]
0.114%**
[0.025]

1)
Indirect
-0.006
[0.043]
0
[0.018]
-0.026
[0.033]
0.027***
[0.008]
0.018**
[0.008]

-0.085***

[0.026]
0.052
[0.055]
0.095
[0.066]
-0.153**
[0.076]
0.031
[0.033]
0
[0.001]
0.001
[0.001]
0.114%**
[0.025]

County

Yes

No

0.144
17181

Total
-0.058
[0.372]
-0.008
[0.154]
-0.224
[0.278]
0.239%**
[0.033]
0.164***
[0.060]

-0.762***

[0.122]
0.459
[0.461]
0.823*
[0.487]
-1.374%%
[0.590]
0.276
[0.273]
0.001
[0.006]
0.007
[0.005]
0.114%**
[0.025]
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Direct
-0.126
[0.334]
-0.041
[0.137]
0.352
[0.255]
0.214%**
[0.030]
0.143**=*
[0.055]
-0.689***
[0.112]
0.379
[0.435]
0.651
[0.442]
-1.306**
[0.548]
0.24
[0.251]
0
[0.005]
0.007
[0.005]
0.105***
[0.026]

(2)
Indirect
-0.014
[0.041]
-0.004
[0.017]
0.04
[0.031]
0.025%**
[0.008]
0.016**
[0.008]
-0.080***
[0.026]
0.045
[0.055]
0.079
[0.063]
-0.151*
[0.077]
0.028
[0.031]
0
[0.001]
0.001
[0.001]
0.105***
[0.026]

County

Yes

Yes

0.1462
16371

Total
-0.139
[0.373]
-0.044
[0.153]
0.392
[0.284]
0.239%**
[0.034]
0.160***
[0.061]

-0.768***

[0.124]
0.424
[0.485]
0.73
[0.500]
-1.456%*
[0.610]
0.268
[0.280]
0
[0.005]
0.007
[0.005]
0.105%**
[0.026]



Table 10: Regression Results, Combined Rate, Establishments, Total (with Spatial

Lag Model)
Total
Establishments
Combined Rate
Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White
Greater Tax
Lower Tax
Spatial Effect
Fixed Effects
Year Dummies
Only Sales Tax
>0

RZ
Observations

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Direct
-0.081
[0.145]
-0.056
[0.069]
-0.075
[0.140]
0.124%**
[0.018]
0725
[0.027]
-0.386***
[0.054]
0.788***
[0.211]
0.959%*+*
[0.220]
-0.887***
[0.267]
0.1
[0.134]
-0.003
[0.002]
0.001
[0.002]
0.289***
[0.028]

1)
Indirect
-0.031
[0.057]
-0.022
[0.028]
-0.031
[0.057]
0.049%**
[0.009]
0.068***
[0.015]

-0.152***

[0.029]
0.311%**
[0.093]
0.381%**
[0.109]

-0.351***

[0.116]
0.04
[0.054]
-0.001
[0.001]
0
[0.001]

0.289***

[0.028]

County

Yes

No

0.4437
19296

Total
-0.113
[0.202]
-0.078
[0.097]
-0.106
[0.196]
0.173***
[0.024]
0.240%**
[0.039]

-0.538***

[0.076]
1.099%**
[0.296]
1.340%%*
[0.319]

-1.238***

[0.374]
0.14
[0.187]
-0.004
[0.003]
0.001
[0.003]

0.289***

[0.028]
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Direct
-0.097
[0.148]
-0.06
[0.068]
-0.019
[0.117]
0.127***
[0.018]
(0)loy==
[0.028]
-0.381%**
[0.057]
0.921***
[0.239]
0.970***
[0.244]
-1.039%**
[0.280]
0.201
[0.132]
-0.003
[0.002]
0.001
[0.002]
0.278***
[0.028]

(2)
Indirect
-0.035
[0.055]
-0.023
[0.026]
-0.008
[0.044]
0.047***
[0.009]
0.064***
[0.015]
-0.142%**
[0.028]
0.345***
[0.103]
0.365***
[0.113]
-0.389***
[0.120]
0.075
[0.051]
-0.001
[0.001]
0
[0.001]
0.278***
[0.028]

County
Yes

Yes

0.4271
18225

Total
-0.133
[0.202]
-0.083
[0.093]
-0.027
[0.161]
0.175%**
[0.025]
0.234***
[0.040]
-0.523***
[0.079]
1.266***
[0.333]
1.335%**
[0.348]
-1.428***
[0.390]
0.277
[0.181]
-0.004
[0.003]
0.001
[0.003]
0.278***
[0.028]



Table 11: Regression Results, Combined Rate, Establishments, Manufacturing (with

Spatial Lag Model)

Manufacturing 1)
Establishments Direct Indirect Total Direct
Combined Rate 0.066 0.015 0.081 0.132
[0.472] [0.101] [0.571] [0.471]
Corporate 0.162 0.035 0.197 0.235
[0.263] [0.058] [0.320] [0.263]
Individual 0.079 0.018 0.096 -0.660%
[0.532] [0.111] [0.642] [0.369]
Personal 0.115%* 0.024** 0.139%* 0.129%**
[0.049] [0.011] [0.059] [0.049]
Labor 0.220%** 0.046** 0.265*** 0.198**
[0.079] [0.018] [0.095] [0.078]
Unemployment -0.795%** -0.165%** -0.960%** -0.770***
[0.203] [0.048] [0.245] [0.203]
Working Age 1.810%** 0.374%%* 2.184%%* 1.973%**
[0.664] [0.140] [0.792] [0.643]
Senior 2.014%** 0.423** 2.437%%* 1.755%*
[0.721] [0.174] [0.883] [0.694]
Male -1.339 -0.278 -1.617 -1.693*
[1.007] [0.213] [1.214] [0.928]
White 0.506 0.105 0.611 0.657*
[0.431] [0.092] [0.521] [0.357]
Greater Tax -0.002 -0.001 -0.003 -0.002
[0.009] [0.002] [0.011] [0.009]
Lower Tax 0.003 0 0.003 0.002
[0.008] [0.002] [0.010] [0.008]
Spatial Effect 0.175%** 0.175%** 0.175%** 0.162%x
[0.021] [0.021] [0.021] [0.022]
Fixed Effects County
Year Dummies Yes
Only Sales Tax
>0 No
R? 0.1572
Observations 18684

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
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(2)
Indirect
0.026
[0.092]
0.046
[0.054]
-0.126*
[0.074]
0.025**
[0.011]
0.038**
[0.016]
-0.147***
[0.045]
0.374***
[0.131]
0.338**
[0.155]
-0.321*
[0.183]
0.126*
[0.072]
-0.001
[0.002]
0
[0.002]
0.162***
[0.022]

County

Yes

Yes

0.1464
17703

Total
0.158
[0.562]
0.281
[0.316]
-0.786*
[0.440]
0.154%**
[0.059]
0.235**
[0.093]

-0.916***

[0.241]
2.348%%*
[0.758]
2.094%*
[0.838]
-2.014*
[1.101]
0.783*
[0.426]
-0.003
[0.011]
0.003
[0.010]
0.162%**
[0.022]



Table 12: Regression Results, Combined Rate, Establishments, Retail Trade (with
Spatial Lag Model)

Retail
Establishments
Combined Rate

Corporate
Individual
Personal

Labor

Unemployment
Working Age

Senior

Male

White

Greater Tax
Lower Tax
Spatial Effect
Fixed Effects
Year Dummies
Only Sales Tax
>0

RZ
Observations

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Direct

-0.671***

[0.241]
-0.035
[0.109]
0.076
[0.220]
0.076%**
[0.028]
0.147%**
[0.042]
0.099
[0.089]
0.801%*
[0.351]
1.014%%*
[0.336]
-0.843**
[0.421]
-0.159
[0.193]
-0.001
[0.004]
0.009%*
[0.004]
0.035
[0.022]

1)
Indirect
-0.024
[0.021]
-0.001
[0.005]
0.002
[0.009]
0.003
[0.002]
0.005
[0.004]
0.004
[0.005]
0.029
[0.026]
0.038
[0.033]
-0.029
[0.027]
-0.005
[0.008]
0
[0.000]
0
[0.000]
0.035
[0.022]

County
Yes

No

0.1559
19251

Total

-0.695***

[0.249]
-0.036
[0.113]
0.078
[0.228]
0.079%**
[0.029]
0.152%**
[0.044]
0.103
[0.093]
0.831%*
[0.365]
1.052%%*
[0.355]
-0.872%*
[0.435]
-0.165
[0.199]
-0.001
[0.004]
0.009%*
[0.004]
0.035
[0.022]
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Direct
-0.746%**
[0.244]
-0.042
[0.109]
0.335*
[0.177]
0.088***
[0.029]
0.132%**
[0.042]
0.101
[0.092]
0.869**
[0.359]
0.929%**
[0.326]
-1.134**
[0.449]
-0.155
[0.204]
-0.001
[0.004]
0.009**
[0.004]
0.026
[0.024]

(2
Indirect
-0.019
[0.023]
-0.001
[0.004]
0.008
[0.010]
0.002
[0.003]
0.004
[0.004]
0.003
[0.004]
0.024
[0.028]
0.027
[0.030]
-0.03
[0.035]
-0.004
[0.008]
0
[0.000]
0
[0.000]
0.026
[0.024]

County
Yes

Yes

0.1244
18180

Total

-0.765***

[0.250]
-0.042
[0.112]
0.344*
[0.181]
0.090%**
[0.029]
0.136%**
[0.043]
0.103
[0.095]
0.893%*
[0.371]
0.956%**
[0.342]
-1.164%*
[0.461]
-0.159
[0.209]
-0.001
[0.004]
0.009%*
[0.004]
0.026
[0.024]



Table 13: Regression Results, Combined Rate, Small Establishments, Total (with
Spatial Lag Model)

Total Small
Establishments
Combined Rate

Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White

Greater Tax

Lower Tax
Spatial Effect

Fixed Effects
Year Dummies
Only Sales Tax

>0

RZ
Observations

1)
Direct Indirect
-0.706** -0.195%*
[0.326] [0.095]
-0.04 -0.011
[0.147) [0.042]
-0.848%*** -0.235***
[0.284] [0.088]
0.365*** 0.101***
[0.029] [0.016]
0.633*** 0.176***
[0.056] [0.032]
-1.713%** -0.475%**
[0.130] [0.077]
1.577%%* 0.435%**
[0.406] [0.117]
-0.025 -0.007
[0.400] [0.115]
-0.266 -0.073
[0.511] [0.144]
0.316 0.089
[0.255] [0.074]
-0.001 0
[0.006] [0.002]
0.015%** 0.004***
[0.005] [0.002]
0.221*** 0.221***
[0.025] [0.025]
County
Yes
No
0.2493
18846

Robust standard errors in brackets

* significant at 10%; ** significant at 5%; *** significant at 1%

Total
-0.902**
[0.416]
-0.052
[0.188]

-1.083***

[0.364]
0.467***
[0.038]
0.810***
[0.077]

-2.189%**

[0.173]
2.012%**
[0.506]
-0.032
[0.513]
-0.339
[0.653]
0.405
[0.327]
-0.001
[0.008]
0.020***
[0.007]
0.221%**
[0.025]
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Direct
-0.269*
[0.147]
-0.028
[0.064]
0.066
[0.117]
0.105%**
[0.018]
0.168***
[0.026]

-0.370%**

[0.060]
0.814***
[0.200]
0.985%**
[0.225]

-1.164%**

[0.278]
0.112
[0.140]

-0.006***

[0.002]
-0.002
[0.002]
0.253%**
[0.027]

(2)
Indirect
-0.088*
[0.049]
-0.009
[0.021]
0.021
[0.039]
0.035***
[0.007]
0.055%**
[0.012]
-0.122%**
[0.026]
0.269***
[0.080]
0.327***
[0.097]
-0.384%**
[0.107]
0.037
[0.047]
-0.002**
[0.001]
-0.001
[0.001]
0.253***
[0.027]

County
Yes

Yes

0.4635
18225

Total
-0.357*
[0.195)
-0.037
[0.085)
0.087
[0.155]
0.140%**
[0.024]
0.223%**
[0.035]
-0.492***
[0.081]
1.084%**
[0.271]
1.312%**
[0.312]
-1.547%**
[0.373]
0.15
[0.187)
-0.008***
[0.003]
-0.002
[0.003]
0.253%**
[0.027)



Table 14: Regression Results, Combined Rate, Small Establishments,
Manufacturing (with Spatial Lag Model)

MFR Small
Establishments
Combined Rate

Corporate

Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White

Greater Tax

Lower Tax
Spatial Effect

Fixed Effects
Year Dummies
Only Sales Tax

>0

RZ
Observations

Robust standard errors in brackets

Direct
-0.32
[0.597]
0.108
[0.249]
0.088
[0.475]
0.158***
[0.056]
0.162*
[0.087]
-0.367*
[0.211]
2.126%**
[0.726]
1.894**
[0.772]
-2.099*
[1.153]
0.716*
[0.434]
-0.012
[0.010]
-0.003
[0.010]
0.168***
[0.020]

1)
Indirect
-0.063
[0.121]
0.023
[0.052]
0.017
[0.094]
0.031**
[0.012]
0.032*
[0.018]
-0.073
[0.044]
0.418***
[0.143]
0.377**
[0.166]
-0.419*
[0.241]
0.142
[0.089]
-0.002
[0.002]
-0.001
[0.002]
0.168***
[0.020]

County
Yes

No

0.1952
18567

(2)
Total Direct Indirect
-0.382 -0.111 -0.02
[0.716] [0.596] [0.113]
0.131 0.167 0.033
[0.301] [0.249] [0.050]
0.105 -0.561 -0.106
[0.568] [0.431] [0.084]
0.189*** 0.180%*** 0.034%**
[0.067] [0.057] [0.012]
0.195* 0.082 0.016
[0.105] [0.088] [0.017]
-0.440* -0.313 -0.059
[0.254] [0.210] [0.042]
2.545%** 2.362%** 0.439***
[0.857] [0.762] [0.149]
2.271%* 1.332* 0.250*
[0.929] [0.754] [0.149]
-2.519* -2.735** -0.513**
[1.385] [1.100] [0.224]
0.858* 0.983*** 0.184**
[0.520] [0.377] [0.077]
-0.014 -0.011 -0.002
[0.013] [0.010] [0.002]
-0.003 -0.004 -0.001
[0.012] [0.010] [0.002]
0.168*** 0.160*** 0.160***
[0.020] [0.021] [0.021]
County
Yes
Yes
0.1706
17586

* significant at 10%; ** significant at 5%; *** significant at 1%
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Total
-0.131
[0.708]
0.2
[0.297]
-0.667
[0.512]
0.214***
[0.068]
0.097
[0.105]
-0.371
[0.250]
2.801%**
[0.895]
1.582%*
[0.898]
-3.249%*
[1.309]
1.167%**
[0.448]
-0.013
[0.012]
-0.004
[0.012]
0.160%**
[0.021]



Table 15: Regression Results, Combined Rate, Small Establishments, Retail Trade
(with Spatial Lag Model)

Retail Small
Establishments
Combined Rate

Corporate
Individual
Personal
Labor
Unemployment
Working Age
Senior
Male
White
Greater Tax
Lower Tax
Spatial Effect

Fixed Effects
Year Dummies
Only Sales Tax

>0

RZ
Observations

1)

Direct Indirect
-0.823*** -0.018
[0.240] [0.023]
-0.092 -0.002
[0.110] [0.004]
0.225 0.004
[0.253] [0.009]
0.061* 0.001
[0.033] [0.002]
0.163*** 0.004
[0.040] [0.004]
0.133 0.003
[0.094] [0.004]
1.072%** 0.024
[0.362] [0.030]
1.154%** 0.027
[0.399] [0.034]
A QAR -0.022
[0.408] [0.029]
-0.148 -0.003
[0.200] [0.007]

-0.005 0
[0.004] [0.000]
0.004 0
[0.004] [0.000]
0.022 0.022
[0.023] [0.023]
County
Yes
No
0.1549
19242

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

2
Total Direct lnd(ir)ect
-0.841*** -0.890*** -0.02
[0.243] [0.240] [0.026]
-0.094 -0.094 -0.002
[0.113] [0.109] [0.004]
0.229 0.529%** 0.012
[0.257] [0.180] [0.014]
0.062* 0.070%** 0.002
[0.033] [0.034] [0.002]
0.166*** 0.158%** 0.004
[0.041] [0.039] [0.004]
0.136 0.127 0.003
[0.096] [0.098] [0.005]
1.096*** 1.185%*x* 0.029
[0.371] [0.367] [0.036]
1.182%*x* 1.161%** 0.029
[0.414] [0.369] [0.036]
-1.064** -1.231%** -0.028
[0.413] [0.442] [0.036]
-0.151 -0.204 -0.005
[0.204] [0.195] [0.008]
-0.005 -0.005 0
[0.004] [0.004] [0.000]
0.004 0.004 0
[0.004] [0.004] [0.000]
0.022 0.024 0.024
[0.023] [0.024] [0.024]
County
Yes
Yes
0.1012
18171
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Total

-0.910%**

[0.244]
-0.096
[0.111]
0.541%%*
[0.182]
0.071%*
[0.035]
0.162***
[0.040]
0.13
[0.100]
1.213***
[0.379]
1.191%**
[0.386]

-1.259%**

[0.449]
-0.209
[0.199]
-0.005
[0.004]
0.004

[0.004]
0.024

[0.024]



Figure 1: State vs. County Annual Sales Tax Rates (2002-2011)
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Figure 2: (Average) County Sales Tax Rate (2002-2011)
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Figure 3: (Average) State Sales Tax Rate (2002-2011)
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Figure 4: (Average) Combined State & County Sales Tax Rate (2002-2011)
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Figure 5: U.S. County Map of Combined State & County Sales Tax Rates (2002)
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Figure 6: U.S. County Map of Combined State & County Sales Tax Rates (2011)
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