
 

 

 
 
 

ENTREPRENEURSHIP AND TAX POLICY 
  
 

 
 
 

A Thesis 
submitted to the Faculty of the 

Graduate School of Arts and Sciences 
of Georgetown University 

in partial fulfillment of the requirements for the 
degree of 

Master of Public Policy 
in Public Policy  

 
 
 
 

By 
 
 

   
 

Grant S. Sawyer, M.B.A. 
 
 
 
 
 

Washington, DC 
April 13, 2012

 
 
 
 
 
 
 
 
 
 

  



 

 
ii 

 
 
 
 
 
 
 
 
 
 
 

Copyright 2012 by Grant S. Sawyer 
All Rights Reserved

  



   

iii 

 
ENTREPRENEURSHIP AND TAX POLICY 

 
Grant S. Sawyer, M.B.A. 

 
Thesis Advisor:  Gurkan Ay, Ph.D.  

 
 

ABSTRACT 

  This paper analyzes the impacts of tax changes on entrepreneurial activity. The analysis 

is focused on the U.S. personal income and capital gains tax reforms of 2001 and 2003 

respectively. For this study a panel data set is constructed from several government agencies. 

The data is assessed using a time-series model with controls for macroeconomic and industry 

specific conditions as well factors approximating to capital availability. I find that for the 1998-

2009 period there is a statistical, negative correlation between both the personal income tax rate 

and the capital gains tax rate and entrepreneurship as measured by the number of non-farm sole 

proprietorships (NFSP) tax returns as a percent of the labor force population across major U.S. 

industry categories. These findings are contrary to Georgellis and Wall (2002) that personal 

income tax rates above 35% increase entrepreneurship, but support the conclusions of both Wu 

(2005) and Bruce (2006) that tax increases negatively impact entrepreneurship. This paper finds 

that lower taxes at either the personal income or capital gains level encourage entrepreneurship. 
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INTRODUCTION 

Entrepreneurship is the undertaking of a new business or opportunity and all the risk and 

rewards that it entail. This can take the form of individuals selling handmade goods out of their 

garage, developers creating phone applications, or inventors improving the way things work. 

While the success of these enterprises is related to the ingenuity of the individuals and the 

popularity of their products and services, there are also broad environmental factors that can 

either act to promote or discourage entrepreneurial activity. Given the riskiness of new ventures, 

only a small portion of the civilian work force possesses the necessary capacity for risk. 

However, governmental and economic changes can impact when or if such capable individuals 

or businesses will take the leap into the unknown.  

When considering starting a new venture, entrepreneurs must consider the viability of 

their idea, their own determination in face of adversity, and the consequence of failure. 

Additionally, these enterprising people must consider their access to and cost of capital, broad 

and industry-related economic activity, opportunity costs, and marginal tax rates. Each of these 

broader economic conditions plays a role in the likelihood of success for a fledgling business and 

potentially the decision whether or not to come to market. While most economic factors are out 

of peoples’ control, tax rates are subject to congressional mandate and can be modified over 

time. This, among other issues, has led to extensive debate over the appropriate level of taxation 

so as to stimulate entrepreneurship and the related job growth. It is generally agreed that taxes in 

their various manifestations have direct impacts on businesses, however, the extent of their 

ability to drive business creation and growth remains unclear.  

Entrepreneurship and small business development is a common topic of politicians who 

tout such endeavors as job creators and drivers of economic growth. Research has generally 
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supported this premise with the caveat that some industries with large barriers to entry have 

much lower levels of entrepreneurship. Birch (1979) found that 80% of job creation between 

1969 and 1976 was generated by firms with less than 100 employees. Additionally a Small 

Business Administration (1998) analysis found job creation capacity to be negatively correlated 

with firm size. The major counterargument, made by Haltiwanger, Jarmin, and Miranda (2010), 

does not refute the importance of small businesses but suggests that firm age is the driving factor 

in job creation not size. This research found that young businesses, small or large, were more 

likely to create jobs than older firms of similar size. 

This leads to the question ‘Can the government manipulate tax rates to induce 

entrepreneurship and thus spur job creation?’ This answer has been hotly debated for years and 

has found no real consensus as to the correct answer. While research has generally linked 

entrepreneurship to job and broader economic growth, the extent and direction to which taxes 

affect these enterprising individuals and their businesses is still contested. In 2001 amid a budget 

surplus and a stagnating economy, President Bush decreased the marginal personal income tax 

rates. He then further reformed the tax code in 2003 by decreasing the dividends and capital 

gains tax rates with the intention of inducing economic growth. This paper evaluates these 

changes to the personal income and capital gains tax rates impact entrepreneurship and small 

business creation. 
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BACKGROUND 

 Before getting into analysis it is important to understand the issues at the root of the 

entrepreneurship debate. This section identifies important factors in the economy as they relate to 

potential entrepreneurs as well as highlights trends in the current U.S. business environment.  

The factors addressed do not necessarily all play an equal role in entrepreneurship, but they build 

the context from which enterprising individuals make the decision whether or not to start a new 

business venture.  

Entrepreneurship 

The concept of entrepreneurship is a difficult idea to quantify because it can take 

numerous forms. Entrepreneurship can be estimated using various proxies such as establishment 

births and deaths, non-farm sole proprietorships (NFSP) tax returns, or even job growth by age 

or firm size. Each proxy that addresses a component of entrepreneurship also has limitations in 

encompassing every type of entrepreneurial activity. In 2008, of the 31.6 million business tax 

returns, 71.5% were non-farm sole proprietorships (IRS, 2008). This is largely attributed to the 

initial simplicity sole proprietorship offers entrepreneurs by allowing business income to be 

treated as the owner’s personal income. For this reason sole proprietorships are a commonly used 

proxy of new and small business in the U.S. and are the measure used in this model.  

The number of U.S. businesses has increased dramatically over the past decade from 

about 24 million in 1998 to about 31 million in 2009 (IRS, 2009). While this includes 

corporations, partnerships, and sole proprietorships, the latter makes up a significant majority 

with more than 22 million filings in 2009. Focusing on these sole proprietorships, further digging 

shows that not all industries fared between 1998 and 2009, though as expected most categories 

have experienced at least some growth. Service industry related categories have seen a 
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considerable rise in entrepreneurship during this period while industries like manufacturing, 

warehousing, mining, and retail have actually declined. These findings are consistent with 

economic analysis that suggests that the service sector now accounts for about 76% of U.S. 

economic output (CIA, 2011). We have predictably observed shifts in business concentration 

away from capital-intensive industries like mining, manufacturing, and warehousing to 

specialized services, where new businesses can compete on a relatively small budget. Figure 1 

provides a view of the industry level shifts that took place between 1998 and 2009 for non-farm 

sole proprietorships.1   

 Tax Reforms 

The 2001 tax reform pushed the top marginal personal income tax rate down from 39.6% 

to 35% over a 3 year period (Tax Foundation, 2011). This directly affected the 71.5% of 

businesses that file their tax returns as non-farm sole proprietorships and potentially those 

individuals considering starting their own business using this tax classification (IRS, 2008). Then 

in 2003, additional tax reform pushed down the dividends tax rate from 30% to 15% and the 

                                                
1 For more detailed descriptions of the 18 major industry categories see Appendix 1. 
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capital gains tax rate from 20% to 15% for investments held longer than one year (Tax 

Foundation, 2010).  

These taxes decreased the cost of investment, which, then President, Bush asserted would 

be a driver of entrepreneurship (Bush, 2001). The logic behind adjusting this tax is that private 

investments enable entrepreneurship and small business growth; however, some research 

suggests that capital gains are ineffective at addressing this type of business development. One 

such study by James Poterba (1989) found that 80% of funding for venture capital projects came 

from investments not impacted by capital gains taxes such as foreigners, corporations, and 

institutional investors. Additionally, the Congressional Budget Office found that that 46% of 

capital gains income came from corporate stock suggesting that this tax is not an effective lever 

for addressing entrepreneurial activity or small business development (CBO, 1990). 

Figure 2 shows the change in tax rates over time along with the number of non-farm sole 

proprietors during the same period. Between 1998 and 2009, the number of non-farm sole 

proprietors increased precipitously from around 17 million to over 22 million despite a slight 

drop due to the 2008 economic crisis. 
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Capital Availability 

 Every aspiring entrepreneur needs access to capital, whether from friends and family, 

venture capitalists, or traditional lenders. The availability and cost of seed capital can play a role 

in whether a business can get off the ground and is an indicator of the favorability of the 

economy for new business creation. We can estimate the cost of capital using the Federal 

Reserve weighted-average effective loan rate for commercial loans. These indicators measure the 

cost of risk-free investments and the actual cost of loans businesses face. Further, the spread 

between these two rates can indicate the current risk tolerance of lenders and the availability of 

capital. Additional measures of capital availability used in this paper are the total value of loans 

issued annually from commercial banks and the value of private capital flows. These proxies are 

based on the findings of Wu (2005) and Carroll (2000) that found a connection with tax rates and 

investments among sole proprietors. Figure 3 shows the fluctuations in business loan rates and 

total commercial loans between 1998 and 2009. The data highlights the wide rage and substantial 

volatility of business loan rates, which relates to the large fluctuations in lending activity during 

this period. 
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Economic Activity 

A critical component of business success is the existence of a strong economy to generate 

demand for new products and services. One way to estimate demand is to consider the total 

profits of firms annually. Another proxy for economic activity is the total value of goods 

produced annually measured as gross domestic product (GDP). While not a direct measure of 

demand, companies presumably only produce what they expect to sell and as such GDP is a 

broad estimate of economic demand. Finally, recessions can be a significant deterrent of 

entrepreneurial activity, because of declining economic demand. For the purpose of this study 

recessions are indicated as years with three or more months of contracting economic activity. 

Figure 4 shows how production of GDP has shifted across industries in the U.S. over the past 

decade. While each industry has increased in GDP during this 12 year period, service industries 

have grown faster than other capital intensive sectors. 

Opportunity Costs 

The decision to commit to starting a new business is affected by the value forfeited from 

lost income or less time available to commit to other endeavors. Part of the impact of personal 
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income tax rates on entrepreneurial decisions may reflect a change in disposable income and thus 

the opportunity cost of current employment. This income is difficult to approximate because 

wages of entrepreneurs are not measured until they officially start their new enterprise. Another 

proxy for opportunity costs can be unemployment rates. While also related to broad economic 

activity, unemployment rate gives an indication of the percent of the labor force currently living 

without salary income. People in the labor force living without a job have less to lose by start 

their own business, because they are not forfeiting a salary to do so. This is especially true when 

the economy is in a recession and companies are not hiring. It follows then that during high rates 

of unemployment more people are in the economy with plenty of free time and insufficient 

income creating conditions for entrepreneurial people to take the leap into business ownership.  
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LITERATURE REVIEW 

 Entrepreneurship is an oft-researched issue in economics; however, its components and 

factors remain somewhat ambiguous and misunderstood. Even less understood is the relationship 

between entrepreneurship and tax policy, which is a connection often made in the context of 

political debate. This section will discuss developments in entrepreneurship research and current 

debates in the field. Further this section will dive deeper into the relationship between 

entrepreneurship and tax policy and will discuss several economic perspectives. 

Measures of Entrepreneurship 

Determining the role taxation plays in an individual’s entrepreneurship decision is a 

difficult challenge due to the ambiguous concept of entrepreneurial activity. Researchers have 

addressed this dilemma by defining and interpreting entrepreneurship in a several different ways. 

One method of analyzing entrepreneurship is through establishment births and deaths. Carlton 

(1979) assesses the impact of local taxes on firm births and found no strong evidence of a 

connection. However, a later study by Bartik (1989) using a similar measure of entrepreneurship 

reports contradictory findings that some local taxes do in fact have a small impact on 

entrepreneurial activity across industries.  

Another method of measuring entrepreneurship is to analyze self-employment rates. This 

includes all people for which self-employment occupies the largest number of hours worked per 

week. Long (1982) assessed a tax rate proxy on self-employment and found a positive 

correlation between the two variables. Another study (Blau, 1987) using marginal tax rates found 

similar positive effects on self-employment. These studies suggest that individuals are more 

likely to become self-employed as tax rates increase. One criticism (Bruce, 2006) of this method 

is that it includes partial entrepreneurs, who attribute some, but not all, personal income to self-
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employment. These individuals have lower opportunity costs and financial risks than fulltime 

entrepreneurs and may react differently to economic or governmental changes. Bruce also 

identifies the problem that not all entrepreneurs are self-employed and not all self-employed 

people are necessarily entrepreneurial. Audretsch (2005) shows a ‘refugee’ effect in which 

increased unemployment may force people into self-employment. This phenomenon supports the 

previous discussion of opportunity costs. People with no source of income may be forced to 

create their own business to earn money. Audretsch (2005) asserts that if employed the 

opportunity cost would be high enough to prevent these people from seeking self-employment.  

A third method of estimating entrepreneurship looks at changes in the Internal Revenue 

Service (IRS) tax classification of non-farm sole proprietorships (NFSP). A study by Bruce and 

Deskins (2006) used NFSP to measure entrepreneurship. Specifically, they evaluated the 

percentage of NFSP to the total labor force population. The purpose of a ratio instead of a raw 

sum was to account for variations in the number of people looking for work at any given time. 

This study measured the state-level effects of taxes on entrepreneurship as seen through NFSP 

activity and found no significant effect of state tax portfolios on statewide entrepreneurial 

activity and substantively insignificant effect on a national level. This supports a previous 

finding that suggests state taxes have significant but negligible effects on location decisions 

within the U.S. (Wasylenko, 1997). A similar concern about NFSP is that the classification 

includes part time entrepreneurs. However, given the availability of data and that more than two-

thirds of the business population is represented, NFSP is the measure utilized in this model. 

Effects of Taxation 

Relevant entrepreneurship studies have focused on time series and panel data analysis. 

Georgellis and Wall (2002) used the same dependent variable (NFSP/Total Labor Force) as 
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Bruce (2006) and found that the maximum marginal tax rate follows a u-shaped curve. Their 

study examines the combined state and federal tax rates and found that entrepreneurship reached 

a minimum level at about a 35% total tax rate and increased in with higher or lower taxes. Bruce 

(2006) also used a state level panel data to evaluate tax related variations in entrepreneurial 

activity, though the findings were less substantive. Due to the small impacts seen at the state 

level, this paper focuses on nationwide tax effects. 

Other studies such as one conducted by Chen and Williams (1999) investigated the 

impact of taxation across industry categories. They determined that different tax types, such as 

sales or corporate taxes, affect industries in different ways. As compared to the relatively small 

cross-state variations in the previous studies, the large variations across industries in this study 

support the logic of evaluating entrepreneurship at this level. Additionally, the aforementioned 

Blau (1987) study evaluated change entrepreneurial changes across industry categories. This 

paper found a significant positive relationship between tax rates and self-employment. Based on 

the success of these cross-industry models, I evaluate the effects of taxation on changes in NFSP 

across all North American Industry Classification System (NAICS) industry types. 

Additional research has focused on the impact of tax rates on the ability for businesses to 

access and invest capital. Wu (2005) evaluated the impact of the 1986 tax reforms on the rate of 

returns for privately held businesses and found positive net tax effects for households with 

privately held businesses. This finding suggests that the 1986 tax reform increased net income 

and rate of return as well as the likelihood of future investment for private businesses. Not all 

private businesses are NFSP, but all NFSP are private businesses. Thus, Wu’s results indicate tax 

decreases improve the ability for NFSP to attain money. This is likely something that potential 

entrepreneurs notice and consider when deciding whether or not to start a business. Carroll 
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(2000) had similar results in an examination of marginal tax rates and NFSP. This study similarly 

found that increased tax rates reduce capital investment, hiring, and wage bills paid. Following 

the findings of these two studies, this paper analyzes the investment related impacts of the 2003 

reduction to the capital gains tax rate. 
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DATA AND METHODOLOGY 

 This paper uses a clustered industry fixed effects model to evaluate the impact of tax 

rates on entrepreneurship. The empirical approach follows that of Georgellis and Wall (2002) 

while focusing, however, on national-level industry differences rather than state-to-state 

differences. The hypothesis of this research is that tax policy impacts potential entrepreneurs’ 

decisions whether or not to start a new business. 

Entrepreneurs take a wide variety of factors into consideration when deciding whether or 

not to begin a new enterprise. Along with tax policy this model estimates capital availability, 

economic activity, and opportunity costs. Table 1 shows the variables, descriptions, and sources 

used in the models, categorized by the factor for which they approximate.  

Table 1

Variable Names and Descriptions for Models of the Tax Effects on Entrepreneurship

Variables Description Source

Dependent Variable
Entrepreneurship Number of tax returns filed as non-farm sole proprietorship 

divided by the working age civilian population.
Internal Revenue Service

Tax Reform
Personal Income Tax Rate Highest marginal tax rate for personal income tax filers. Tax Foundation
Capital Gains Tax Rate Tax rate on profit from investments held longer than one year. Tax Foundation

Capital Availability
Business Loan Rate Weighted-average effective rate for commercial and industrial 

loans made by domestic and international banks.
Federal Reserve

Total Commercial Loans Total value of all commercial and industrial loans made by 
domestic and international banks. (Trillion USD)

Federal Reserve

Private Capital Flows Private capital flows consist of net foreign direct investment 
and portfolio investment. (Trillion USD)

World Bank

Economic Activity
Recession Indicator Years in which 3 or more months were considered a recession 

as defined by National Bureau of Economic Research.
National Bureau of Economic 
Research

GDP Total gross output by industry. (Trillion USD) Bureau of Economic Analysis
NFSP Income Total income by industry. (Trillion USD) Bureau of Economic Analysis
Employment Total employment by industry. (100 Million) Census Bureau

Opportunity Cost
National Unemployment Rate Percent of labor force that is unemployed. Bureau of Labor Statistics

Notes. NFSP = Nonfarm Sole Proprietorship. Variables measured in units indicated in parentheses. USD = United States Dollars
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The data on these variables come from a combination of sources including the Internal 

Revenue Service, the Bureau of Labor Statistics, the Federal Reserve, the National Bureau of 

Economic Research, the Bureau of Economic Analysis, the World Bank, and the Tax 

Foundation. These sources provide information to create a unique and broad dataset designed to 

more accurately account for economic conditions potential entrepreneurs face.  

Decision Factor Proxies 

 The availability of capital is important for aspiring entrepreneurs, because starting a new 

business is very expensive and frequently requires outside funding. For this model capital 

availability is approximated by two variables (business loan rate and total commercial loans) 

from the St. Louis Federal Reserve (2012a, 2012b) as well as one (private capital flows) from the 

World Bank (2011). business loan rate is the cost of capital for businesses from banks while 

total commercial loans and private capital flows approximate the movement of capital from both 

the banking and private investment sectors.  

Economic activity is important to potential entrepreneurs as an indicator of the viability 

and potential demand for their new enterprise. This model incorporates one (recession indicator) 

variable from the National Bureau of Economic Research (2010), two (gdp and nfsp income) 

variables from the Bureau of Economic Analysis (2010) and one (employment) variable from the 

Bureau of Labor Statistics (2011a). The recession indicator identifies contractions in the 

economy where demand for a new business would be particularly tough while gdp nfsp income, 

and employment provide more industry specific indications of market size and opportunity for 

potential new businesses.  

Opportunity costs are also a critical consideration for aspiring entrepreneurs, because 

they must decide whether or not to accept the risk of a new business and forfeit lost wages. This 
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model uses one (national unemployment rate) variable from the Bureau of Labor Statistics 

(2011b). The logic of this proxy is based on the findings of Audretsch (2005) that increased 

unemployment forces people to pursue out self-employment due to lack of options. 

Discussion of Descriptive Statistics 

The scope of this analysis is a time-series from 1998-2009 for the purpose of evaluating 

the implementation of the 2001 and 2003 tax reforms and their impact on new business creation. 

The data set contains 18 NAICS general industry categories and 58 specific industry sub-

categories across 12 years. Descriptive results of the sample provide insights in the economy 

during the period of the study. Table 2 shows the mean, standard deviation, minimum, and 

maximum values for the variables used in this analysis.  

!"#$%&'

Descriptive Statistics for Models of the Tax Effects on Entrepreneurship

Variable

Entrepreneurship
Returns 0.0049 0.0041 0.0000 0.0140

Tax Reforms
Personal Income Tax Rate 0.3679 0.0223 0.3500 0.3960
Capital Gains Tax Rate 0.1707 0.0247 0.1500 0.2000

Capital Availability
Business Loan Rate 0.0674 0.0192 0.0392 0.0978
Total Commercial Loans (Trillion) 0.0896 0.0218 0.0632 0.1298
Private Capital Flows (Trillion) 0.4012 0.2497 - 0.1448 0.7850

Economic Activity
Recession Indicator 0.2500 0.4340 0 1
GDP (Trillion) 0.5573 0.4311 0.0730 1.8750
NFSP Income (Trillion) 0.0447 0.0450 - 0.0055 0.2231
Employment (100 Million) 0.0626 0.0474 0.0050 0.1761

Opportunity Costs
National Unemployment Rate 0.0534 0.0134 0.0399 0.0925

Mean Std. Dev. Min. Max.

Note. Variables are adjusted to parenthetic units. 
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The first interesting observation is that the standard deviations for the dependent variable 

(returns) as well as nfsp income and gdp are very large relative to their means suggesting large 

variation. This variation across industries allows the model to analyze the factors affecting 

entrepreneurship.2 These charts show significant growth in new construction and real estate 

businesses leading up to the recent financial crisis, followed by a significant decline in 2008 and 

2009. Further, the arts and entertainment industry along with health care, professional services, 

waste services, transportation and warehousing, and education each saw consistent growth over 

the 12 year period despite several years of recession during this time. Additionally, the food, 

manufacturing, mining, retail, wholesale, utility, agriculture, and financial industries saw 

minimal or flat new business filings during this time. 

The recession indicator is a dummy variable create to approximate year with unfavorable 

economic conditions. Years with 3 or more months of recession as determined by the National 

Bureau of Economic Research are marked with a 1 while years with 2 or fewer receive a 0. The 

variables mean value suggests that the U.S. experienced a period of recession approximately 

25% of the time between 1998 and 2009. This is just a rough approximation economic activity, 

but indicates that the U.S. economy saw decline approximately once every four years. 

One additional observation is the wide range between the minimum and maximum 

business loan rate, total commercial loans, and private capital flows. The comparatively small 

standard deviations suggest that, while the range was large, there were a few extreme outliers 

with the majority of values falling close to the means. Smaller standard deviations for the 

nationwide variables versus the industry specific variables are not unexpected given the large 

industry disparities.  

                                                
2 Appendix 2 provides a closer look at industry level changes over time. 
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MODEL ESTIMATION 

 This section describes the statistical problems encountered with this dataset and the 

adjustments made to the models. This section then details the primary models as well as the 

alternative specifications. 

Heteroskedasticity and Autocorrelation 

 Given that this is macroeconomic panel data and that the units of measure are industries 

both heteroskedasticity and autocorrelation were suspected. As different industries are of varying 

size and grew at different rates between 1998 and 2009, heteroskedastic errors are suspected.. 

Similarly, another common problem with macroeconomic data is autocorrelation.  Specifically, 

the unemployment rate in one year is related to the unemployment rate the following year. Both 

heteroskedasticity and autocorrelation cause biased standard error estimates. I performed a Wald 

test and found a p-value of 0.0000 indicating the presence of heteroskedasticity in the model. 

Additionally, a Wooldridge test returned a p-value of 0.0002 indicating autocorrelation. To 

adjust for these issues a first-order autoregression industry-clustered fixed-effect model is used, 

which produces standard errors robust to heteroskedastic and autocorrelated disturbances.  

Multicollinearity 

 Another common problem with macroeconomic variables is the collinearity among them. 

Specifically, when used alone, each tax variable is found to be significant but when both of the 

tax variables are included in the model both become insignificant. This is an indicator of 

multicollinearity in the model. Thus, I analyzed the correlation matrix for all variables and found 

significant multicollinearity between the tax variables. To address this problem two models were 

estimated separately, each with one of the two tax variables. Model 1 isolates the impact of the 

change in personal income tax while Model 2 isolates the impact of the change in capital gains 



   

18 

tax. Separating these variables may slightly overestimate the magnitude of the tax coefficient 

estimate given the strong correlation between the two. 

Lagged Effects 

 The intention of this model is identify those factors most important to entrepreneurs and 

which best predict their decision if and when to start a business. As such, the variables are 

intended to address the situation at the time entrepreneurs make the “yes or no” decision. For 

most variables that approximate current economic conditions this approach works, but not for tax 

rates. Because taxes are assessed after the year is over and the applicable rates are not always 

certain given congress’s ability to change directions, this paper asserts business owners use the 

previous year’s tax code for current year decisions. For this reason, this paper uses lagged 

personal income and capital gains tax variables to account for the entrepreneur’s context. 

Primary Models 

 Model 1: Major Industries Personal Income 

 NFSP Tax Returns  =  Lagged Personal Income Tax Rate + Effective Loan Rate + 

Commercial Loans + Private Capital Flows + Recession Indicator + GDP +  

  NFSP Income + Employment + National Unemployment Rate   

 Model 2: Major Industries Capital Gains 

 NFSP Tax Returns  =  Lagged Capital Gains Tax Rate + Effective Loan Rate + 

Commercial Loans + Private Capital Flows + Recession Indicator + GDP +  

  NFSP Income + Employment + National Unemployment Rate 
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Alternative Model Specifications 

 Additionally, for sensitivity analysis a set of alternative models, Model 3 and Model 4, 

were created using more detailed industry categories where available. This dataset utilizes 58 

sub-industries creating 695 observations over the 12-year period, while Model 1 and Model 2 

focus on the 18 major industries using 215 observations. Structurally, the regressions for Model 

1 and Model 3 and regressions for Model 2 and Model 4 are the same.  
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RESULTS 

This section details the regression results and how they compare to the existing literature. 

Using a combination of industry-specific and macroeconomic variables the four models create a 

picture of the major factors of the U.S. business environment. Table 3 shows the results from the 

four primary and alternative models. 

!"#$%&'

()*+,-./&0$+,-%.%*&123%*&455%6-&4,-27"-%,&58.&98*%$,&85&-:%&!"3&455%6-,&8)&4)-.%;.%)%+.,:2;

Variable (Model #)

Constant   0.0053***   0.0033***   0.0011***   0.0007**
- 0.0010  (0.0007)  (0.0003)  (0.0003)

Tax Reforms
Personal Income Tax Rate - 0.0081**       -   - 0.0015*       -   

 (0.0033)       -    (0.0008)       -   
Capital Gains Tax Rate       -   - 0.0059**       -   - 0.0012*

      -    (0.0024)       -    (0.0006)
Capital Availability

Business Loan Rate   0.0033   0.0035 - 0.0004 - 0.0004
 (0.0039)  (0.0040)  (0.0010)  (0.0010)

Total Commercial Loans (Trillion)   0.0029   0.0006   0.0007   0.0003
 (0.0020)  (0.0015)  (0.0006)  (0.0006)

Private Capital Flows (Trillion) - 0.0002 - 0.0000 - 0.0001* - 0.0001
 (0.0003)  (0.0003)  (0.0001)  (0.0001)

Economic Activity
Recession Indicator   0.0000   0.0000 - 0.0000 - 0.0000

 (0.0001)  (0.0001)  (0.0000)  (0.0000)
GDP (Trillion)   0.0008   0.0008   0.0019***   0.0019***

 (0.0010)  (0.0010)  (0.0006)  (0.0006)
NFSP Income (Trillion)   0.0089**   0.0090**   0.0024   0.0025

 (0.0040)  (0.0040)  (0.0021)  (0.0021)
Employment (100 Million)   0.0185***   0.0185***   0.0327**   0.0326**

 (0.0047)  (0.0047)  (0.0130)  (0.0130)
Opportunity Costs

National Unemployment Rate   0.0040   0.0065 - 0.0010 - 0.0006
 (0.0103)  (0.0112)  (0.0021)  (0.0021)

R2   0.3944   0.3899   0.2829   0.2826
f   7.17***   7.40***   3.18***   3.21***

!"#$%&")&<&=>?@&#)&<&AB?@&&C;D@>E@&&CC;D@E?@&&CCC;D@E>@&&F+7#%.,&2)&GH&2)*26"-%&,-")*".*&%..8.@

(2)Capital Gains(1)Personal Income
9"I8.&()*+,-.2%," J%-"2$%*&()*+,-.2%,#

(3)Personal Income (4)Capital Gains
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Model 1 uses major industry categories to evaluate personal income tax changes. Model 

2 uses major industry categories to evaluate capital gains tax changes. Model 3 uses sub-industry 

categories to evaluate personal income tax changes. Model 4 uses sub-industry categories to 

evaluate capital gains tax changes.  

Model 1: Major Industries Personal Income 

This model uses the major industries database to evaluate the effect of personal income 

tax on entrepreneurship. This model suggests that personal income tax is negatively correlated 

with the number of NFSP returns at the 5% level. These findings are surprising and 

contradictory to Georgellis and Wall’s prior research (Georgellis, 2002). Georgellis asserts that 

increases to personal income tax above 35% will increase entrepreneurship due to an increase in 

the profitability of tax avoidance. However, these results suggest that an increase in personal 

income tax above 35% actually decreases entrepreneurship. There are several differences that 

could relate to these contradictory results. First, this data only views a time period with personal 

income tax rates between 35-40% while Georgellis and Wall (2002) uses data for a longer time 

period. Second, this data uses industry data while Georgellis and Wall (2002) used state data. 

Finally, Georgellis and Wall (2002) indicates that tax rates create a U-shaped curve with 

entrepreneurship where taxes are negatively correlated at rates less than 35% and positively 

correlated at rates greater than 35%. This model may suggest that this U-shape is not incorrect, 

but incorrectly pivots at the 35% rate.  

Additionally, this model finds both nfsp income and nfsp employment to be positively 

correlated with the number of NFSP tax returns at levels of 5% and 1% respectively. This is not 

surprising given that larger industries are more likely to generate more total income, jobs, and 

businesses. This does, however raise the question whether positive industry factors draw 
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entrepreneurs, or if the entrepreneurs are driving the growth in the industry. These additional 

results indicate that industry related factors play a significant part in a potential entrepreneur’s 

decision to whether or not to create a new business. The R2 value suggests that 39% of variation 

in entrepreneurship can be attributed to this model. 

Model 2: Major Industries Capital Gains 

 This model uses the major industries database to evaluate the effect of capital gains tax 

on entrepreneurship. As predicted with two variables so highly correlated, capital gains tax has a 

similar impact on the rate of entrepreneurship. Like personal income tax, capital gains tax is 

negatively correlated with the number of tax returns at the 5% level. This is because an increase 

in the cost of investment increases the cost of capital and decreases the number of potential 

entrepreneurs who are able to secure adequate funding to start a business. Similarly, the model 

indicates nfsp income and nfsp employment are positively correlated to returns at levels of 5% 

and 1% respectively. The significance of these two variables is likely due to the same conditions 

that made them significant in Model 1. Industries that are profitable and growing will draw more 

entrepreneurs whereas industries with less growth and small demand will see fewer businesses 

setting up shop. The similarities between these two models are justifiable, but may also indicate 

that the two tax variables are too similar to generate substantively different outcomes. The R2 for 

Model 2 is very similar to Model 1 and implies that the model is able to predict about 39% of 

variation in the level of entrepreneurship. 

Model 3: Detailed Industries Personal Income 

 This model uses the detailed industries database to evaluate the effect of personal income 

tax on entrepreneurship. The alternative model also indicates a negative correlation between 

personal income tax and number of returns, however, the strength and magnitude are weaker due 
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to the increased observations. This model does confirm Model 1’s results, though the decreased 

significance and smaller coefficient suggests that some of the variation in entrepreneurship can 

be attributed to the characteristics of the industry in which the entrepreneur is operating. 

Interestingly, in this alternative model nfsp income is not significant but gdp is. Gdp’s 

significance along with nfsp employment may be related to the fact that those two variables, aside 

from the dependent variable, are the only two with complete sub-industry data. These variables’ 

completeness may make them better predictors of returns than other less detailed data.  

Additionally, private capital flows edged its way into 10% level significance, which may 

be in part due to the correlation between capital gains taxes and private capital flows. The 

explanatory power of Model 3 (28%) is lower than the corresponding major industries model, 

because the detailed industry data has more industry categories and more industry variation.   

Model 4: Detailed Industries Capital Gains 

This model uses the detailed industries database to evaluate the effect of capital gains tax 

on entrepreneurship. This alternative model supports the findings of the regression in Model 2, 

though with weaker results. In this case capital gains tax is significant at the 10% level while 

nfsp employment and gdp are significant at the 5% and 1% levels respectively. These are 

consistent with the findings from Model 3 and indicate that while structurally different these 

models are have essentially the same explanatory power and nearly identical coefficient 

magnitudes. Similar to Model 3, I observe that the strength of correlation shrinks with the 

addition of more industry categories. As compared to Model 2, this alternative model accounts 

for approximately 28% of variation in entrepreneurship rates versus of 39% in the major 

industries model.  
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CONCLUSIONS 

 The necessary purpose of tax policy is to pay for the expenses incurred through governance, 

however the level and target of taxation is at the discretion of policy makers. Given that most 

businesses file under personal income tax rates and most investments are taxed under capital 

gains tax rates, it is appropriate to assume that changes to these levels will impact businesses and 

potentially peoples’ decisions whether or not to start a new venture. This research tests the 

hypothesis that tax rate affects entrepreneurship using the 2001 and 2003 tax cuts as the basis of 

the study and concludes that lower taxes-either the personal income tax or capital gains tax-

encourage entrepreneurship. 

 Performing this analysis required constructing a custom database with information 

extracted from seven different sources. This data spanning 12 years and covers 58 industries 

provides a unique perspective into the key factors influencing entrepreneurial activity. The scope 

of the model reaches tax policy, capital availability, economic activity, and opportunity costs. No 

previous research has combined all these components into one comprehensive regression; an 

effort performed with the intention of developing a better understanding of what factors impact 

entrepreneurship.  

 With this database four models were used. Model 1 evaluates major industries for a 

relationship between personal income tax and entrepreneurship as measured by the number of 

NFSP tax returns as a proportion of the civilian labor force. Model 2 evaluates these same major 

industries for a relationship between capital gains tax and entrepreneurship. Model 3 considers a 

more detailed group of industries for a relationship between personal income tax and 

entrepreneurship. Finally, Model 4 analyzes this detailed industry database for a relationship 

between capital gains tax and entrepreneurship. 
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The results suggest that changes to personal income tax rates between 35% and 40% and 

capital gains tax rates between 15% and 20% have an inverse relationship with entrepreneurship. 

Further, this paper finds three additional variables to have statistical significance in at least two 

of the four models. nfsp income, nfsp employment, and gdp all show a high, positive correlation 

with tax returns suggesting that market size and profitability are better predictors of 

entrepreneurship than macroeconomic indicators. It is important not to extract too much from 

these results, however, because macroeconomic conditions likely still play an important role in 

entrepreneurial decisions.  

One potential reason we observe significance on these variables and not the 

macroeconomic data is due to the level of detail. By definition, macroeconomic data is broad. 

This is useful in developing a generalization for a large period of time, but is less precise than 

industry or sub-industry data. Other shortcomings in this data are the potentially low accuracy of 

some of the variables chosen for analysis and the limited breadth of tax rates to evaluate. 

Similarly the limited historical data for some of the variables analyzed limits the number of tax 

reform incidents available for study. These hurdles inhibit the ability to accurately predict 

entrepreneurship rates, but the database I constructed and used in this analysis provides sufficient 

depth to draw substantive conclusions and generate a model with 39% explanatory power.  
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Further Studies 

 One possible modification to the model would be to talk with entrepreneurs and nonfarm 

sole proprietors to better understand the factors they considered before starting a new venture. It 

may well be the case that less obvious factors are at the forefront of entrepreneurs’ minds and 

prove to be much more accurate predictors of entrepreneurial activity. Another enhancement 

would be to find detailed industry data for the all variables including those estimating capital 

availability and opportunity costs.  

Finally, an improved future study would create a single equation designed to analyze the 

combined effect of the personal income tax and the capital gains tax together. Separate models 

for these two tax variables may overestimate the coefficients and leads to an incomplete image of 

the impacts of synchronous governmental tax changes. It is possible that a large part of the 

capital gains tax coefficient is actually attributable to the personal income tax or vice versa.  
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APPENDIX 1: DESCRIPTION OF MAJOR INDUSTRY IDS 
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APPENDIX 2: NUMBER OF NFSP BUSINESSES FOR MAJOR INDUSTRIES (1998-2009) 
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