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Executive Summary

Entrepreneurship is a crucial source of innovation, employment, and
growth in an economy. Consequently, it is a recurring theme in many
academic and policy debates. While there is no single, comprehensive
measure of entrepreneurship, most studies and policymakers commonly
use business entry-rate—defined as the number of new businesses as a
ratio of total businesses—as a key indicator of entrepreneurship. In recent
years, Canada’s federal and some provincial governments have raised their
top marginal income tax rates and increased the progressivity of the per-
sonal income tax system. Since earnings from entrepreneurship, including
capital gains, are subject to the personal income tax system in Canada, the
recent increases in top income tax rates have also increased the country’s
capital gains taxes.

Various recent government reports indicate that the Canadian busi-
ness entry rate has been declining over the past three decades. This down-
ward trend in entrepreneurship is certainly a great concern to society as
business creation is often directly related to productivity and employment
growth. Considering the current state of entrepreneurship, some com-
mentators and analysts wonder whether it is possible to increase entrepre-
neurship and encourage more business creation through various income
tax policies. What is the impact of a progressive income tax system on
entrepreneurship? Is it possible to stimulate entrepreneurship through ap-
propriate income tax policies? This paper seeks to answer these questions
empirically using Canadian provincial data over a 30-year period.

Economic models show that the personal income tax system can
influence entrepreneurship in many ways. According to one strand of the
literature, higher income tax discourages entrepreneurship. This is because
entrepreneurial activity is inherently risky, and entrepreneurs pay signifi-
cant taxes on all their incomes (labour income, capital gains, or dividends)
when they are successful. However, when they incur a loss, the tax savings
are quite limited. Consequently, higher personal income tax can be viewed
as a tax on “success” and may discourage entrepreneurial activity. On the
other hand, other studies argue that entrepreneurs have relatively more
tax planning opportunities and the potential tax-saving benefits increase
with the income tax rate. According to some of the theoretical models that
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emphasize this issue, higher income tax rates can encourage entrepreneur-
ship, even if it is not productive entrepreneurship. Ultimately, the effect of
income tax on entrepreneurship is an empirical question.

Previous empirical studies have examined the relationship between
income tax and various measures of entrepreneurship, but the results from
these studies are mixed. To shed more light on this important issue, this
paper investigates the effect of the top personal income tax rate on entre-
preneurship using data from Canadian provinces over the period 1984—
2015. In addition to the top income tax rate in each province, the empir-
ical analysis controls for the various factors that are generally considered
important determinants of entrepreneurship.

The empirical findings of this paper show that a higher provincial
top income tax rate has a negative and statistically significant effect on
entrepreneurship, both in the short- and long-term. The results indicate
that an increase in the top marginal income tax rate discourages entrepre-
neurship as measured by the business entry rate. This suggests that raising
the top income tax rate exacerbates the decline in business creation. Based
on the empirical results, a one percentage-point increase in the top statu-
tory marginal income tax rate is associated with a 0.06 percentage-point
decrease in the business entry rate in the short-term, and a 0.21 decrease
in the long-term. Considering the long-term results, a province that raises
its top personal income tax rate by one percentage point can expect to
have fewer new businesses enter its economy. That drop ranges from 14
(in the case of Prince Edward Island) to 696 (in the case of Ontario). Nota-
bly, in recent years, many provinces have raised their top personal income
tax rates—Alberta raised its top rate by five percentage points, Ontario
raised its top rate by 3.1 percentage points, and BC raised its top rate by
2.1 points. The federal government's recent four percentage point hike to
its top rate will only serve to exacerbate the provincial increases.

The findings in this paper suggest that these increases in top per-
sonal income tax rates have resulted in a significant loss to the Canadian
economy, which has been experiencing a decline in entrepreneurship for
a long time. In sum, the empirical results show that an increase in the top
marginal income tax rate discourages entrepreneurship as measured by
the business entry rate. This finding suggests that the adverse effect of a
higher personal income tax rate on risk-taking by entrepreneurs outweighs
the potential tax planning opportunities entrepreneurs may have. The
study’s empirical analysis includes extensive robustness checks, which
shows that in all cases, the negative effects of a higher income tax rate on
entrepreneurship remain significant. The results yield an important policy
implication: Canadian governments can encourage entrepreneurship with
personal income tax rate cuts.



Introduction

Entrepreneurship is a vital source of innovation and a key contributor to
economic growth and employment (OECD, 2001). Because it plays these
crucial roles, entrepreneurship has been a recurring theme in various
academic and policy debates. While there is no single and comprehensive
measure of entrepreneurship, most studies and policymakers commonly
use business entry and self-employment rates as good proxies. Recently,
the federal government and some of the provincial governments raised
their top statutory marginal income tax rates and increased the progressiv-
ity of the personal income tax system. At the same time, various reports,
such as Macdonald (2014), indicate that the Canadian business entry

rate has been declining. Consequently, some commentators and analysts
wonder whether it is possible to raise entrepreneurship and encourage
more business creation in the country through various income tax policies
and other incentives. How do tax policies affect entrepreneurial activities?
What are the impacts of a progressive personal income tax system on
entrepreneurship? This paper seeks to answer these questions empirically
using data from Canadian provinces over a 30-year period.

Various theoretical models show that the effect of income tax on
entrepreneurship is ambiguous. On the one hand, Gentry and Hubbard
(2000) analyze how personal income tax progressivity affects entrepre-
neurial entry. They argue that since entrepreneurial activities are generally
risky, successful entrepreneurs who earn a high income face substantial
tax liability. However, when they incur a loss, the tax savings are quite
limited. Consequently, they show that a progressive income tax system
discourages entrepreneurship. Keuschnigg and Nielsen (2004) also ex-
plain that income from entrepreneurship fluctuates significantly but the
expected income from this risky activity is higher than wage income. Their
analysis indicates that a progressive income tax system imposes a net tax
on risk-taking and redistributes income from entrepreneurship to workers.
On the other hand, Cullen and Gordon (2007) show that income tax has
a positive effect on entrepreneurship. They argue that under a progressive
income tax system, businesses can deduct their losses and take advantage
of tax planning. The higher the income tax rate, the higher the benefit for
entrepreneurs from tax planning efforts, which encourages entrepreneur-

fraserinstitute.org



2 / The Effects on Entrepreneurship of Increasing Provincial Top Personal Income Tax Rates in Canada

fraserinstitute.org

ship. Given the sometimes conflicting theoretical predictions about the
relationship between income tax and entrepreneurship, resolution of the
total effect is largely an empirical question.

Many previous empirical studies have focused on the United States.
Using state-level aggregate panel data for the US, Bruce and Deskins
(2006) investigated the impact of the top marginal income tax rate on
entrepreneurship as measured by the share of nonfarm employment in
total employment. Their results show that the top marginal tax rate does
not have a statistically significant effect on entrepreneurship. Garrett and
Wall (2006) also studied the effect of the top personal income tax (PIT)
rate on entrepreneurship as measured by the ratio of nonfarm employment
to the working age population for the US states. They also found that the top
personal income tax rate does not affect entrepreneurship. A recent study by
Bruce et al. (2015) employed dynamic panel specification and used state-
level data from the United States to investigate the impacts of tax policy on
entrepreneurship. The study found that the top marginal income tax rate
does not have a statistically significant effect on entrepreneurship.

Other empirical studies find evidence that the income tax does have
a negative effect on entrepreneurship. Folster (2002) employs dynamic
specification to examine the effects of the top income tax rate on the share
of self-employment in total employment using panel data from Swedish
counties and a sample of OECD countries. In both cases, he finds that the
highest income tax rate has a statistically significant adverse effect on the
self-employment rate. Using individual-based data from Sweden, Hansson
(2012) investigates how income tax policies influence individuals’ deci-
sion to become self-employed. He employs the probit estimation method
and finds that higher income tax rates adversely affect the probability of
becoming self-employed. Baliamoune-Lutz and Garello (2014) use aggre-
gate panel data from European countries and find that income tax progres-
sivity has adverse effects on entrepreneurship. Other prior studies such
as Robson and Wren (1999), Rosen (2004), Torrini (2005), and Mooij and
Nicodeme (2008) also find that there is a negative relationship between
taxes and entrepreneurship.

Empirical studies that use Canadian data are quite limited. Ferede
(2013) provides a theoretical framework to analyze the impact of income
tax progressivity on entrepreneurship as measured by self-employment.
He then uses annual aggregate panel data from Canadian provinces over
the period 1979-2006 to empirically examine the effects of income tax
progressivity on the self-employment rate. He finds that marginal income
tax progressivity has a negative effect on the self-employment rate, sug-
gesting that the adverse impact of higher tax progressivity on success
outweighs the tax planning opportunities that may be available to the
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self-employed. In the same vein, Wen and Gordon (2014), use individual-
level Canadian data to estimate the effect of income tax progressivity on
the probability of self-employment. They find that marginal income tax
progressivity has a negative relationship with being self-employed.

Another strand of the literature focuses on the importance of capital
gains taxes in influencing entrepreneurship. See for instance Poterba
(1989) and Gentry (2010). Often the benefit of business start-ups is fre-
quently captured primarily in capital gains when the start-up goes public
or is sold. Entrepreneurs take a lot of risk expecting success and higher
capital gains. Thus, capital gains tax can be considered as a tax on success-
ful entrepreneurs and it may discourage business start-ups. In Canada,
during the period under investigation, part of an individual’s net capital
gains is included as income in the personal income tax system.! Thus,
there is not much distinction between capital gains tax and personal in-
come taxes. The implication of this is that the personal income tax sys-
tem can affect business startups through the taxation of capital gains. Of
course, since only some part of the capital gains is included as income for
tax purposes, entrepreneurs generally face a lower effective tax rate on this
income source.

This paper investigates the effects of the personal income tax rate on
entrepreneurship using aggregate panel data for Canadian provinces over
the period 1984 to 2015. This paper differs from previous Canadian studies
in two major ways. First, unlike previous studies, this paper employs dy-
namic panel specification to correctly address the potential lingering effect
that taxes and tax policy may have on entrepreneurship. Such an approach
enables us to estimate both the short- and long-term impacts of tax policy
on entrepreneurship at the same time. Second, to the best of our know-
ledge, this study is the only Canadian study that investigates the effects of
the top marginal income tax rate using business entry rates to measure
entrepreneurship. This is important because according to the OECD, busi-
ness creation is often associated with the rise of entrepreneurship.

This paper uses the General Method of Moments (GMM) estimation
method as the empirical methodology for this study, which is relatively
more powerful and appropriate for a dynamic panel model such as is em-
ployed in this paper. There is no comprehensive measure or definition of
entrepreneurship, and for this reason various empirical studies employ dif-

L Since 1972, a portion of an individual’s realized net capital gains have been included
as income under the Canadian personal income tax system. However, the inclusion
rate has varied over the years. Between 1972 and 1987, it was 50 percent, between
1988 and 1989 inclusion rate was 66.66 percent, between 1990 and 1999 it was 75
percent, and in 2000 it was about 66.66 percent. Currently, the capital gains inclusion
rate is 50 percent, which it has been since 2001.
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ferent entrepreneurship measures. Godin, Clemens, and Veldhuis (2008)
provide a detailed discussion of the various possible alternative measures
of entrepreneurship and their respective relative advantages and disadvan-
tages. Recognizing the many measurement challenges, this paper uses
business entry as a measure of entrepreneurship. The business entry rate is
defined as the number of new businesses as a ratio of the average number
of active total businesses in the current and previous years. As a robustness
check, we also use the net change in the number of active businesses and
the self-employment rate as additional measures of entrepreneurship in our
sensitivity analysis. This paper considers the self-employment rate to be total
self-employment in the non-agricultural sector as a share of total employ-
ment. Further, this study uses the top statutory marginal (provincial and
federal combined) income tax rate as a measure of the income tax policy
environment. The study also experiments with the use of various alternative
measures of income tax rates.

This paper’s empirical findings show that a high top income tax
rate has a negative and statistically significant effect on entrepreneurship
both in the short- and long-term. The results indicate that an increase in
the top marginal income tax rate discourages entrepreneurship as meas-
ured by the business entry rate. This suggests that raising the top income
tax rate exacerbates the decline in business creation. According to this
study’s chosen estimate, a one percentage-point increase in the top statu-
tory marginal income tax rate is associated with a 0.06 percentage-point
decrease in the business entry rate in the short-term and a 0.21 decrease
in the long-term. Considering the long-term results, a province that raises
its top personal income tax rate by one percentage point can expect to
have fewer new businesses enter its economy. That drop in the number of
businesses ranges from 14 (in the case of Prince Edward Island) to 696 (in
the case of Ontario). This is a significant loss for an economy that has been
experiencing a decline entrepreneurship for a long time. Other measures
of entrepreneurship yield similar results. One important implication from
the results is that provincial governments can encourage entrepreneurship
through various tax incentives, including lowering the top marginal income
tax rate. The empirical results are robust to various sensitivity checks.

The remaining part of this paper is organized as follows. In the
next section, we specify the empirical model and discuss the estimation
methodology. The following section presents and discusses the empirical
results. The next section conducts various sensitivity analyses to check the
robustness of the main results. The last section concludes.



Empirical Specification,
Methodology, and Data

Specification

The empirical specification of this paper relies on theoretical models of
the relationship between entrepreneurship and income tax that are widely
discussed in previous studies. See, for instance, Parker (1999), Gentry and
Hubbard (2000), and Ferede (2013). To explain the empirical section of
the paper, we include below a brief description of one of such theoretical
framework. Suppose there are two groups of individuals: workers and
entrepreneurs the latter of which are proxied by, say, the self-employed.
Comparing the two occupations, one can argue that there are more tax
planning and minimization opportunities for the self-employed than for
workers.? In general, the higher the marginal income tax rate, the higher
the reward for the self-employed from tax planning activities. On the other
hand, entrepreneurship is a risky occupation in the sense that income
from self-employment is very uncertain and can fluctuate wildly over time.
When entrepreneurs are successful, they can earn a higher income and
their personal income tax liability increases with their success as measured
by the higher income. In fact, if the income tax system is progressive, as

is the case in Canada, the more successful an entrepreneur is, the higher

is the share of the return from them that goes to the government in the
form of income taxes. The government, on the other hand, does not share
the downward risk of being an entrepreneur in the event of a loss. For

this reason, from the entrepreneur’s perspective, a higher income tax can
be considered a “success tax.” Thus, a higher marginal personal income

tax can discourage the risk-taking behaviour of entrepreneurs and affect
entrepreneurship adversely. Working for others, on the other hand, is
relatively safe with a predictable level of income. Thus, in our theoretical

2 For example, in Canada, as in many countries around the world, self-employment
income is subject to the personal income tax after the self-employed deduct all their
business expenses. Some argue that such an arrangement provides entrepreneurs with
a greater opportunity for tax planning and avoidance.
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framework, a higher income tax rate or marginal income tax progres-
sivity has two opposite effects on entrepreneurs. All things considered,
such a theoretical framework suggests that the effect of a higher marginal
personal income tax on entrepreneurship is ambiguous and the issue is
largely an empirical one. Consequently, in the following section, this paper
uses aggregate panel data from the 10 Canadian provinces spanning three
decades to investigate this issue empirically.

This paper uses an empirical specification that is consistent with
the theoretical framework described above and previously employed in
other similar studies such as Folster (2002), Bruce et al. (2015), Bruce and
Deskins (2006), Georgellis and Wall (2006). The basic specification for the
empirical analysis takes the following form:

ENTRP, =B, +B,ENTRP,_, +B,MTR, +B' X, +u, +0, + u, (1)

where ENTRP;, is a measure of entrepreneurship for province i in year

t. MTR is the marginal income tax rate, and X denotes a vector of other
relevant control variables, and u;, is the error term. We also denote the
time-invariant unobserved province-specific fixed effects and year effects
by p; and ©, respectively.

In empirical studies that investigate the effects of tax policy on entre-
preneurship, a common empirical challenge is how to measure entrepre-
neurship. Godin, Clemens and Veldhuis (2008) provide a detailed discussion
of the various possible alternative measures of entrepreneurship and their
respective relative advantages and disadvantages. In this paper, entrepre-
neurship is measured by the business entry rate. Statistics Canada computes
the business entry rate as the ratio of new business entrants to the average
number of active businesses in the current and past years. Previous stud-
ies such as Djankov et al. (2010), Mooij and Nicodeme (2008), and others
also use a similar measure of entrepreneurship. For the period 2001-2015,
the data for business entry rates comes from Statistics Canada’s CANSIM
business dynamic database. For the years prior to 2000, data come from
the Longitudinal Employment Analysis Program (LEAP) database.

Previous studies such as Foster (2002), Torrini (2005), Bruce and
Mohsin (2005), Kamhi and Leung (2005), and Ferede (2013), use various
self-employment rates as measures of entrepreneurship. Other studies,
such as Blau (1987) and Bruce et al (2015), on the other hand, argue that
due to the structure of the agricultural sector, a better measure of entre-
preneurship should focus on the nonfarm or non-agricultural part of
self-employment. Accordingly, the ratio of total self-employment (exclud-
ing the agriculture sector) to total employment (ENTRP3) is used as an
additional measure of entrepreneurship as part of the sensitivity analysis
of this paper.
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As the focus of this study is to investigate the effect of income tax on
entrepreneurship, the income tax rate is the key variable of interest. Due to
the progressive nature of the personal income tax system, there are differ-
ent income tax rates that are applicable for the various income tax brackets.
This poses a challenge in many empirical studies that rely on aggregate data.
Previous studies indicate that the top income tax rate is more relevant for
assessing the impact of the tax system on successful entrepreneurs. Con-
sequently, following previous similar studies such as Foster (2002), Bruce
and Deskins (2006), Bruce et al. (2015) and others, this study uses the statu-
tory (provincial and federal combined) top marginal income tax rate as the
key measure of the personal income tax system. Note that identification
comes though variations in the provincial top marginal income tax rate.
This is because the federal top income tax rate component is the same for
all provinces except Quebec. All applicable surtaxes to the top income tax
bracket are also included. Other alternative income tax rate measures are
also used as part of the sensitivity analysis in the later part of the paper.

The empirical analysis focuses on the coefficient estimate of MTR
(By) in equation (1). Theoretically, as discussed above, the sign of 8, in
equation (1) could be positive or negative. If the negative effect of higher
marginal income tax on risk-taking outweighs the potential benefit that
entrepreneurs may get through tax planning and avoidance opportunities,
then we expect {3, to be negative. However, if the potential benefit from tax
planning and avoidance opportunities exceeds the adverse effects of higher
MTR on entrepreneurs, then 3, could be positive. The empirical results
will help shed light on which of these two opposite effects dominate for
Canadian provinces. It is also worth noting that since the main specifica-
tion is dynamic, B, shows the short-term effects of changes in the mar-
ginal income tax rate on entrepreneurship. The long run effect of MTR on
entrepreneurship is simply obtained as 3,/(1- ).

In addition to the income tax rate, the empirical model controls for
various variables that are generally deemed to have influences on entrepre-
neurship. More specifically, the study includes as control variables in the
analysis neighbouring provinces’ weighted average (weighted by popula-
tion) marginal income tax rate, the shares of the population between 25
and 49 years of age (middle age), those above 64 years of age (over 64), the
corporate income tax rate that is applicable to small businesses, that aver-
age personal income tax rate of families, the share of the resource sector in
the economy, and the corporate profit-to-GDP ratio. These control vari-
ables are denoted as X in equation (1). The justifications for the inclusion
of these control variables are briefly described below.

In a fiscal federation such as Canada, entrepreneurial activities in
one province can be influenced by the tax policies of other provinces. This
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is because labour is generally mobile across jurisdictions. Entrepreneurs
can move from a high-tax province to a low-tax province in response to
significant differences in tax rates and tax policy. To control for this po-
tential effect of horizontal tax competition among provinces, the weighted
average (weighed by population) MTR of neighbouring provinces is includ-
ed as an additional control variable in the empirical analysis. Previous stud-
ies such as Liang et al. (2014) and Clemens, et al. (2015) indicate that entre-
preneurship can be influenced by demographics. To this end, we account for
demographics by including the share of the population that is between 25
and 49 years of age (middle age) and those above 64 years of age (over 64).
The theoretical analysis of Liang et al. (2014) shows that an aging population
reduces entrepreneurship. Thus, we expect these variables to adversely affect
entrepreneurship. Similarly, to capture the potential business environment
for entrepreneurs, the ratio of corporate profit before tax to GDP is used as
an additional variable. A higher corporate profit-to-GDP ratio may signal
a favourable environment for new entrepreneurs to enter the business
world. The corporate income tax rate that is applicable to small businesses
may also be relevant for entrepreneurs as our measure of entrepreneurship
includes some of the incorporated self-employed. Thus, the study includes
the small business corporate income tax rate as a control variable.

Methodology

As discussed before, the specification in this study explicitly includes the
lagged value of the dependent variable as an explanatory variable to cap-
ture possible persistence in entrepreneurship. Including dynamics in the
empirical model is an important departure from previous Canadian stud-
ies such as Ferede (2013) since it allows the history of past entrepreneur-
ship to influence the current level of entrepreneurship. Foster (2002) and
Bruce et al. (2015) also use such a dynamic specification. The control vari-
ables are like those of Ferede (2013) and other related studies. Since the
specification is dynamic panel, estimating equation (1) by Ordinary Least
Squares (OLS) will result in a biased estimate of coefficient estimates. An
alternative estimation method is to use the Least Squares Dummy Variable
model that involves the estimation of the equation by OLS after including
provincial dummies. However, in a dynamic panel model setting, Nickel
(1981) shows that such an approach will provide biased and inconsistent
estimates of the coeflicients since the lagged dependent variable is correl-
ated with the error term.
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Anderson and Hsiao (1981) suggested transforming the dynamic
panel data model shown in equation (1) by first differencing as:
AENTRP, =B, +B,AENTRP, , +B,AMTR, +P'AX, + 1, + 0, + Au, ()

Anderson and Hsiao (1981) argue that estimating equation (2) by
the instrumental variable estimation method using two period lagged val-
ues of the level or differenced lagged dependent variable as an instrument
will solve the problem. However, later studies show that, in addition to
wiping out the provincial fixed effects, and with them important informa-
tion, this method yields inefficient coefficient estimates.

Arellano and Bond (1991) provide an alternative method of estimat-
ing the dynamic panel data model which is more efficient than the instru-
mental variable method proposed by Anderson and Hsiao (1981). In the
literature, their approach is often called the differenced Generalized Meth-
od of Moments (diff- GMM) method. In this method, one can estimate
the dynamic panel model by first differencing (equation (2)) and using the
level values of the dependent variable lagged two periods or more as valid
instruments in the set of first differenced equations. The other exogenous
explanatory variables in the model can be instruments of their own.

Arellano and Bover (1995) and Blundell and Bond (1998) show that
the differenced GMM method has serious shortcomings. One problem of
the differenced GMM estimator is that first differencing of the variables
eliminates fixed provincial effects and therefore important information
about time invariant provincial characteristics will be lost. Secondly, the
differenced GMM estimator suffers from weak instruments and produces
biases in finite samples and the estimates are asymptotically inefficient.

Arellano and Bover (1995) and Blundell and Bond (1998) attempt to
solve the problems of first differenced GMM models by proposing a sys-
tem GMM (sys GMM) procedure that involves the simultaneous estima-
tion of a set of level and differenced equations. In the context of this paper,
this involves estimation of equation (1) and equation (2) simultaneously.
In this estimation approach, lagged variables in levels are used as instru-
ments in the differenced equation. Lagged differences of the variables,
on the other hand, can be used as instruments in level equations. In both
the differenced GMM and the system GMM models, one can use Sargan
test for over-identification restrictions to check the validity of the various
instruments. The system GMM method is the most powerful and more
commonly employed empirical methodology to estimate dynamic panel
models. Consequently, the main empirical analysis is based on system
GMM. However, for robustness checks this study also shows the results
using other alternative estimation strategies.
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Data

The empirical analysis uses annual aggregate panel data for the ten Can-
adian provinces over the period 1984—-2015. The study period is limited by
the availability of data for the key variables of interest. Data on the statu-
tory marginal income tax rates are obtained from Milligan’s (2016) Can-
adian Tax and Credit Simulator (CTaCS) database. For years prior to 2001,
business entry rates are computed using data obtained from the Longitud-
inal Employment Analysis Program (LEAP) database. All other variables
are obtained from the Statistics Canada database (CANSIM). Appendix
table A1 reports the detailed definitions of the various variables of interest
and the source of data. Table 1 below provides descriptive statistics for our
main key variables of interest.

The literature on entrepreneurship shows that there is no a single
comprehensive measure of entrepreneurship. Previous empirical studies
use various measures of entrepreneurship or entrepreneurial activities. In
this paper, entrepreneurship is measured by the business entry rate (EN-
TRP1). This measure captures business creation and the associated con-
tribution of entrepreneurs and it is also more in line with the definition of
entrepreneurship provided by the OECD. According to the OECD, entre-
preneurship is a phenomenon related to “the enterprising human action
in pursuit of the generation of value, through the creation or expansion of
economic activity, by identifying and exploiting new products, processes
or markets” (Ahmad and Seymour, 2008). There is a lot of variation in
ENTRP1 across provinces and over time. Province-specific summary sta-
tistics for entrepreneurship and the tax rate are shown in Appendix table
A2. During the period under investigation, the average business entry rate
ranged from about 0.140 in Quebec to 0.219 in Newfoundland & Labrador.
Similarly, the lowest business entry rate of 0.102 and the highest busi-
ness entry rate of 0.338 occur in Quebec and Newfoundland & Labrador,
respectively. The provincial part of the average statutory top marginal
income tax rate also varies—from 0.100 in Alberta to 0.289 in Manitoba.
However, for 2015, the last year of the sample period, Alberta had the low-
est marginal income tax rate of 0.113, and New Brunswick had the highest
marginal statutory rate of 0.258. The average combined provincial and fed-
eral statutory top income rate over the sample period ranged from 0.420
in Alberta to 0.503 in Quebec. There is also a significant variation in the
combined top income tax rate over time, ranging from 0.390 in Alberta to
0.614 in Quebec in 1984.
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Table 1: Summary Statistics, 1984-2015

Definitions Mean Std. Dev. Min Max

VARIABLE

ENTRP1 Business entry rate 0.169 0.037 0.102 0.338

ENTRP2 Net change in the number 0.007 0.028 -0.148 0.092
of active businesses

Marginal tax rate (MTR) Top statutory (provincial 0.472 0.037 0.39 0.614
and federal combine) mar-
ginal income tax rate

Corporate tax rate Statutory (provincial and 0.191 0.036 0.11 0.258
federal) corporate income
tax rate that is applicable to
small business

Neighbours’ MTR Neighbours’ population 0.474 0.04 0.39 0.606
weighted average top statu-
tory marginal income tax
rate

Profit to GDP ratio Corporate profit to GDP 0.103 0.054 0.027 0.366
ratio

Over 64 The share of the population 0.13 0.022 0.075 0.19
who are above 64 years of
age

Median age The share of the population  0.368 0.026 0.302 0.413
who are between 25 and 49
years of age

Resource The share of the resource 0.114 0.105 0.016 0.504
sector

Average income tax rate Implicit income tax rate for  0.166 0.017 0.118 0.215
all families

Note: Total number of observations for all variables is 320
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Empirical results

Table 2 reports the empirical results obtained using the different estima-
tion methods. All the regressions include provincial fixed-effects and
year dummies. The figures in parentheses are robust standard errors. The
model is estimated over the period 19842015 for the 10 provinces. Since
the first period is lost though first differencing, there are 310 observations
in total for the main regression.

The empirical analysis begins by providing a basic static regression
of business entry rates on just the top marginal income tax rate in column
(1). This enables an easier comparison with those of previous studies that
follow a similar static model. In such a regression, the coefficient estimate
of MTR shows the long-term effects of the income tax rate on entrepre-
neurship. The results suggest that the top income tax rate has a statistic-
ally significant negative effect on entrepreneurship. More specifically, the
result shows that a one percentage-point increase in the top statutory
income tax rate is associated with a 0.17 percentage-point decrease in the
business entry rate.

The dynamic panel data model estimation results are reported in
columns (2) through (6). In column (2), the dynamic panel model is esti-
mated with the fixed-effects estimation method, even though it includes
the lagged dependent variable as an explanatory variable. The coefficients
of the MTR in the estimated dynamic models show the short-run effects
of the income tax rate. The long-term effects of the income tax rate are
computed and shown at the bottom of table 2. The results in column (2)
show that both the short-term and long-term coefficient estimates of MTR
are negative and statistically significant at the five percent significance
level. The results suggest that an increase in the marginal income tax rate
discourages entrepreneurship as measured by the business entry rate.
According to the coefficient estimates, a one percentage-point increase in
the top income tax rate is associated with a reduction in the business entry
rate by about 0.061 and 0.230 percentage points in the short-run and long-
run, respectively.

Although the fixed-effects estimation results are reported for the
sake of comparison, it is known that these estimates are biased and unreli-
able in the presence of a lagged dependent variable in the model. Thus, as
discussed previously, it is important to address this empirical issue with
the help of appropriate estimation methods. While the differenced GMM
(diff-GMM) is used in columns (3) and (4), results obtained from the
system GMM estimation method are reported in columns (5) and (6). The
reported regression results are one-step system GMM estimates.
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Table 2: Business Entry Rate Regressions 1984-2015

Fixed Effects Diff-GMM System GMM
m (2) 3 4) (5) (6)
Marginal tax rate (MTR) -0.169***  -0.061** -0.067**  -0.590*  -0.451*  -0.058***
(0.065) (0.028) (0.030)  (0.354)  (0.243) (0.019)
MTR squared 0.549 0.415

(0.358)  (0.259)

Average income tax -0.122*% -0.163*  -0.169*  -0.166" -0.162*
(0.067) (0.097) (0.100) (0.096) (0.094)
Corporate income tax rate -0.02 0.002 -0.006 0.018 0.023
(0.026) (0.031) (0.033) (0.025) (0.023)
Neighbours’ MTR 0.054 0.053 0.068 0.072 0.058
(0.036) (0.043) (0.042) (0.043) (0.045)
Profit to GDP ratio 0.022 0.015 0.011 0.050% 0.050*
(0.034) (0.034) (0.035) (0.028) (0.027)
Over 64 -0.541%* -0.623%**  _0.709***  -(0.488** -0.447%
(0.163) (0.239) (0.258) (0.203) (0.199)
Middle age -0.456*** -0.538*** -0.611*** -0.362***  -0.324"**
(0.144) (0.173) (0.182) (0.108) (0.098)
Resource share 0.009 0.019 0.022 -0.019 -0.019
(0.032) (0.023) (0.024) (0.018) (0.018)
Lagged dependent variable 0.734%** 0.714***  0.690***  0.709***  0.723***
(0.044) (0.059) (0.069) (0.055) (0.051)
Long-term effects of MTR -0.230** -0.234** --- --- -0.210%**
(0.097) (0.096) (0.075)
Observations 320 310 300 300 310 310

Notes: All regressions include year and provincial fixed effects. Robust standard errors are in parentheses.
Significance levels are indicated by *** for 1%, ** for 5%, and * for 10%
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The differenced GMM estimation in column (3) shows that the top
MTR has a statistically significant negative effect on the business entry
rate. The magnitude of the estimated coefficients is slightly larger that
those of column (2). Thus, the negative relationship between income tax
rate and entrepreneurship persists.

Thus far, the empirical analysis assumes that there is a linear rela-
tionship between the top MTR and entrepreneurship. However, one may
argue that the relationship between the two key variables can be best
captured by a quadratic specification. The reason is that initially, higher
MTRs might provide an incentive for highly skilled people to leave em-
ployment and set up businesses for the tax advantages. This suggests a
positive relationship between MTRs and business formation. But, as the
MTR increases and becomes quite high, the adverse effects of the income
tax rate may have an overwhelmingly negative effect on the business entry
rate. If this argument is valid, then one may find evidence of an inverted
U-shaped relationship between entrepreneurship and MTR. To account
for this possible non-linear relationship between the two key variables,
in column (4), both the MTR and its square are included as explanatory
variables and the model is estimated with difference GMM. The results
indicate that the square of the MTR is statistically insignificant, suggesting
that the relationship between MTR and entrepreneurship can be better
captured with a linear specification.

As discussed previously, the differenced GMM estimation method
has less power than the system GMM, which is arguably the most popular
dynamic panel estimation method. Thus, in column (5), the system GMM
estimation method is used to further check for the possible quadratic
relationship between MTR and entrepreneurship. Again, the coefficient of
the square of MTR is still positive and statistically insignificant, suggesting
that the empirical evidence does not support the existence of a quad-
ratic relationship between the two key variables. Consequently, the main
empirically analysis is conducted using a linear specification as commonly
employed in previous similar studies.

Column (6) reports the estimation results obtained from the system
GMM estimation method for a linear specification. The results in column
(6) indicate that the marginal income tax rate has a negative impact on
entrepreneurship. The estimated regression satisfies the various specifica-
tion tests, suggesting that coefficients are estimated consistently and the
system GMM is appropriate for the empirical model.? Since column (6)

3 The Sargan test statistics for the null hypothesis of valid instruments cannot be
rejected at the conventional 5 percent level of significance supporting the validity of
the instruments used in the regression. The probability values associated with the tests
for the first- and second-order serial correlation in the residuals show that there is no
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satisfies all the diagnostic statistical tests, and controls for various factors,
this is this paper’s preferred regression model and the discussion focuses
on this regression result.

Column (6) shows that the coefficient of the key variable of interest
rate, the marginal income tax rate, is negative and statistically significant
at the one percent significance level. This key finding is consistent across
various estimation methods. The results indicate that a one percentage-
point increase in the marginal income tax rate is associated with a reduc-
tion in the business entry rate by about 0.058 and 0.21 percentage points
in the short-term and long-term, respectively. Considering the long-term
results, a province that raises its top personal income tax rate by one per-
centage point can expect to have fewer new businesses enter its economy,
ranging from 14 (in the case of Prince Edward Island) to 696 (in the case of
Ontario) (see table 3). Notably, in recent years, many provinces have raised
their top personal income tax rates—Alberta raised its top rate by five
percentage points, Ontario raised its top rate by 3.1 percentage points and
BC raised its top rate by 2.1 points. The federal government's recent four
percentage point hike to its top rate will only serve to exacerbate the prov-
incial increases.* This is a significant loss for an economy that has been
experiencing a decline in entrepreneurship for a long time. Note also that
in column (6), the statistically significant, positive, and large coefficient of
the lagged dependent variable shows that entrepreneurship is persistent
and past levels of entrepreneurship have a significant effect on current lev-
els of entrepreneurship. This confirms the appropriateness of the dynamic
specification approach used in this study and suggests that ignoring the
dynamic adjustment may result in biased estimates.

Regarding the other control variables in the model, most of the
explanatory variables in column (6) have the expected signs. The neigh-
bours’ MTR, as expected, has positive effects on entrepreneurship, but the
coeflicient estimate is statistically insignificant. The coefficient estimate of
the corporate profit-to-GDP ratio is, as expected, positive and statistically
significant, suggesting that an improvement in the business environment
as proxied by an increase in corporate profits, encourages entrepreneur-
ship. The results also indicate that the corporate income tax rate for small

evidence of second-order serial correlation in the differenced error terms.

4 According to the numerical estimate, a one percentage-point increase in the top
personal income tax rate is associated with a 0.21 percentage-point decline in the
business entry rate. The mean value of the number of total active businesses during
the period under investigation is 99,110. Thus, a 0.21 percentage-point reduction in
the business entry rate is translated as a reduction in the number of new businesses by
208 (i.e., 0.0021 x 99,110).
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Table 3: Decrease in the Number of New Businesses Associated with a
One Percentage Point Increase in the Provincial Top PIT Rate

Province m (2)
Short-term Effects Long-term Effects
Newfoundland & Labrador 11 40
Prince Edward Island 4 14
Nova Scotia 17 62
New Brunswick 15 54
Quebec 129 465
Ontario 192 696
Manitoba 21 74
Saskatchewan 24 85
Alberta 76 275
British Columbia 87 315
All Provinces Average 57 208
Notes:

1) The above figures show the total number of new businesses that would not enter the economy if the top
PIT rate is increased by one percentage point. The figures are computed based on the coefficient estimates
of column (6) of table 2 and the average total number of active businesses for each province over the period
1984-2015.

2) This table shows that there are significant variations in the effects of income tax rate changes across prov-
inces due to differences in the total number of active businesses in each province.
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business and the share of the resource sector in the economy have statis-
tically insignificant effects on entrepreneurship.

The average income tax rate is found to have negative and statistic-
ally significant effects. This is generally consistent with the overall result
of this paper—that income tax has a negative effect on entrepreneurship.
Another interesting result of this paper is that it shows that demograph-
ics does affect entrepreneurship. As in Liang et al. (2014), the results of
this paper suggest that as the median age of provinces increases, the rate
of new business formation falls. Furthermore, the results indicate that the
aging of the population has negative effects on the business entry rate. See
also Clemens et al. (2015) for a related discussion.

One may wonder how the empirical results of this paper compare
to those of related previous empirical studies. Due to differences in speci-
fication and variations in entrepreneurship and income tax rate measures
used, direct comparison with previous empirical studies is often difficult.
In terms of specification, to the best of our knowledge, Folster (2002) for
Sweden and Bruce et al. (2015) for US states are the only studies that em-
ploy dynamic panel specification. But both studies use self-employment-
based measures of entrepreneurship. Folster’s (2002) preferred results
indicate that a 10 percentage-point increase in the highest income tax rate
is associated with a reduction in the self-employment rate of about 0.6
percentage points for Sweden, which is surprisingly close to this paper’s
results, even when both use different measures of entrepreneurship. Bruce
et al. (2015), on the other hand, finds that the top income tax rate does not
have a significant effect on entrepreneurship.

In sum, regardless of the type of estimation method used, the results
show that a higher marginal income tax rate is associated with a drop in
entrepreneurship. The results suggest that a one percentage-point increase
in the top marginal income tax rate is associated with a decrease in entre-
preneurship as measured by the business entry rate by 0.058 percentage
points in the short-run, and 0.21 percentage points in the long-run. The
results of this paper are subjected to additional robustness checks in the
following section.
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Sensitivity Analysis

This section conducts a sensitivity analysis for the main empirical model
to check the robustness of the key results. More specifically, the robust-
ness of the preferred result of the paper is checked for the use of various
alternative measures of income tax rates, entrepreneurship, and estimation
methods. Table 4 presents the various robustness checks for the main em-
pirical result reported in column (6) of table 2. The table below reports the
coefficients of the variables of primary interest only. The other coefficient
estimates are not reported for the sake of brevity.

As shown in the previous section, the empirical analysis does not sup-
port the possible non-linear relationship between MTR and entrepreneur-
ship. However, one may still wonder whether the results of this paper would
be robust if both the lowest and the highest income tax rates are included as
explanatory variables. In column (1), in addition to the top MTR, the lowest
income tax rate is included. The coefficient of the lowest MTR is positive but
statistically insignificant. Again, the results show that the negative relation-
ship between the top MTR and entrepreneurship persists.

One may argue that the top marginal income tax rate may not be
relevant to some entrepreneurs whose income does not pass the top
income tax bracket thresholds. To further check the robustness of the key
result of this paper and address such a concern, in columns (2) and (3), the
marginal income tax rates that are more in line with the average income of
individuals is used. In columns (2) and (3) of table 4, the statutory margin-
al income tax rate (MTR) that is applicable to the average taxable income
and the average of all income tax rates are used instead of the top MTR,
respectively.” The average taxable income is the same for all provinces
and obtained by dividing the total income assessed by total number of tax
returns.® Note also that, as in Ferede (2013), this approach uses aggregate
total income assessed and total number of tax returns for the country so
that the income tax rate captures variations in only tax policy rather than
income differences across the provinces. The tax rate variable includes
both the applicable federal and provincial marginal income tax rates.

5 See also Blau (1987) for the use of a somewhat similar approach.

6 The total taxable income assessed and total number of taxable returns are aggregate
data for the country. The data were obtained from Canada Revenue Agency.
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Table 4: Robustnhess Checks

Alternative Tax Measures Alternative Alternative
Entrepreneurship Estimation
Measures Method
m 2 (3) 4) (5 (6) 7)
ENTRP12 ENTRP1P ENTRP1¢ ENTRP1 ENTRP2 ENTRP3 2SLS
Marginal tax -0.057*  -0.086%** -0.07* -0.109** -0.033** -0.216%**
rate
(0.027) (0.028) (0.039) (0.051) (0.016) (0.071)
Coefficient of 0.049%**
RIP
(0.016)
Lagged 0.725%%* 0.725%* 0.721**  0.723***  0.414*** 0.729%%* 0.203
Dependent
Variable
(0.051) (0.053) (0.051) (0.051) (0.071) (0.043) (0.173)
Long-term -0.208**  -(0.313%** -0.250%  0.175***  -0.187** -0.123** -0.27 1%
effects of MTR
(0.102) (0.103) (0.129) (0.062) (0.084) (0.062) (0.052)
Observations 310 310 310 310 310 280 280

Note: All regressions include provincial fixed effects and year effects. Robust standard errors in parentheses.
Significance levels are indicated by *** for 1%, ** for 5%, and * for 10%. In column (7), the lagged dependent

variable is instrumented with its own one- and two-period lagged first-differenced values.

3 In column (1), In addition to the top MTR, the statutory (provincial and federal) marginal income tax rate
that is applicable to the lowest income tax bracket is also controlled for.

b In column (2), the statutory (provincial and federal) marginal income tax rate that is applicable to the aver-
age taxable income assessed is used.

¢ In column (3), the average of all statutory (provincial and federal) marginal income tax rates is used.

dIn column (4), the coefficient of residual income progression (RIP) is used.
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Columns (2) and (3) show that there is still a statistically significant
negative association between personal income tax rates and entrepreneur-
ship. The numerical magnitudes of the coefficient estimates indicate that
a one percentage-point increase in the income tax rate is associated with
about a 0.086 and 0.070 percentage-point decrease in business entry in the
short-run and a 0.313 and 0.250 percentage-point reduction in the long-
term. This suggests that in fact, the preferred results reported previously
are at the possible lower end of the adverse effects of the income tax rate on
entrepreneurship.

Ferede (2013) examines how income tax progressivity as measured
by the coeflicient of Relative Income Progression (RIP) affects the self-
employment rate. RIP is generally defined as the ratio of one minus the
marginal income tax rate to one minus the average income tax rate. Due to
the way RIP is defined, an increase in income tax progressivity (say, due to
an increase in the marginal income tax rate) is shown as a decline in RIP.
So, a decrease in RIP is interpreted as an increase in income tax progres-
sivity. To compare the results of this paper with those of Ferede (2013), in
column (4) of table 4, the tax progressivity measure of RIP is used instead
of the top marginal income tax rate. The RIP is calculated as a ratio of one
minus the top statutory MTR to one minus the average income tax rate.
The results suggest RIP has a statistically significant positive effect on our
measure of entrepreneurship, suggesting again that income tax progressiv-
ity has a negative effect on entrepreneurship.

So far, the empirical analysis has been conducted using the business
entry rate as a measure of entrepreneurship. But as indicated before, in
the literature there is no generally consensus on how to measure entre-
preneurship. While business entry rates capture the important aspects of
business formation, it is known that some businesses also exit for various
reasons. Thus, to check the robustness of the key result of this paper to
such situations, an alternative measure of entrepreneurship, ENTRP2, is
used in column (5). ENTRP2 is defined as the ratio of the change in the
total number of active businesses as a ratio of the average of the number of
active businesses in the current and previous year. In other words, EN-
TRP2 is constructed in the same way as ENTRP1 except that the former
also considers business exits. There is a huge variation between ENTRP1
and ENTRP2 and the correlation between the two variables is only about
0.46. The results of column (5) show that the coefficient of MTR is nega-
tive and statistically significant at the five percent significance level, sug-
gesting that there is a negative association between the income tax rate
and this new measure of entrepreneurship. The numerical magnitude of
the coefficient estimate is higher than the preferred result of table 2 in
absolute value.
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To make the results of this paper comparable with those of previous
studies and check the robustness of the results to an alternative measure of
entrepreneurship, a self-employment rate-based measure is employed in
column (6). More specifically, in column (6), entrepreneurship is measured
by the total self-employment in the non-agricultural sector as a share of
total employment (ENTRP3).” The results confirm that there is a nega-
tive relationship between MTR and this self-employment-based measure of
entrepreneurship, confirming the robustness of the key results of the paper
to the use of alternative measures of entrepreneurship. However, the num-
erical magnitude of both the short-term and long-term effects is lower than
those of the preferred result of table 2 in absolute value.

The main empirical analysis and the various robustness checks have
so far been based on dynamic panel estimation results obtained from
system GMM. As explained before, this helps us capture the possible per-
sistence in entrepreneurship. In the dynamic panel model setting such as
the one used in this paper, some previous studies, such as Folster (2002),
employ the two-stage least square (2SLS) estimation method. Although
such a method is generally considered to have less power than the system
GMM, for ease of comparison with some of the previous studies, the 2SLS
is used in column (7) as an additional robustness check. As before, entrepre-
neurship is measured by the business entry rate in this column. In column
(7) the top statutory MTR is used, and the lagged dependent variable is
instrumented with its own one- and two-period lagged first-differenced
values. The appropriateness of the instruments is also statistically confirmed
using the Hansen test of over-identification. The result again confirms that
the top income tax rate is negatively associated with entrepreneurship and
this result is robust to the use of various alternative estimation methods.
Note that the magnitude of coefficient estimates of the lagged dependent
variables in column (7) is lower than the comparable values in table 2 and
it is statistically insignificant, suggesting that the 2SLS leads to a downward
bias in the coefficient estimates. This obviously has implications for the
long-term effects of the income tax rate on entrepreneurship.

In sum, this study’s empirical analysis shows that a high personal in-
come tax has an adverse effect on entrepreneurship both in the short-term
and long-term. The coefficient of the marginal income tax rate is found to
be negative and statistically significant at the five percent significance level
or better in all the various scenarios analyzed in this paper. Thus, the main
results are robust to the use of various measures of entrepreneurship,
income tax rates, and estimation methods.

7 The correlation between ENTRP1 and ENTRP3 is 0.09.
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Conclusions

Entrepreneurship is a crucial source of innovation, employment, and
growth in an economy. Thus, not surprisingly, it has been one of the most
important recurring themes in many academic and policy debates. While
there is no single, comprehensive measure of entrepreneurship, most stud-
ies and policymakers commonly use business entry and self-employment
rates and related activities as good proxies. According to many theoretical
models, the effect of the income tax on entrepreneurship is ambiguous.
Empirical results from previous studies also provide mixed results about
this important relationship. Thus, an important question is: Does a higher
income tax rate discourage entrepreneurship? Answers to this question
will provide important insights about the need for and use of tax policy
incentives to encourage entrepreneurial activities.

This paper has investigated the effects of the personal income tax rate
on entrepreneurship using aggregate panel data for Canadian provinces over
the period from 1984 to 2015. The empirical methodology uses the system
GMM estimation method which is relatively more powerful and appropriate
for a dynamic panel model such as this paper employs. While entrepreneur-
ship is defined by the business entry rate, the personal income tax system
is captured by the top statutory marginal income tax rate as this is more
consistent with some of the theoretical studies in the literature.

The empirical results suggest that an increase in the top statutory
marginal income tax rate discourages entrepreneurship. According to
this study’s preferred estimate, a one percentage-point increase in the top
statutory marginal income tax rate is associated with about a 0.06 and 0.21
percentage-point reduction in the business entry rate, in the short-term
and long-term, respectively. Considering the long-term results, a prov-
ince that raises its top personal income tax rate by one percentage point
can expect to have fewer new businesses enter its economy. The decline
in businesses ranges from 14 (in the case of Prince Edward Island) to 696
(in the case of Ontario). Notably, in recent years, many provinces have
raised their top personal income tax rates—Alberta raised its top rate by
five percentage points, Ontario raised its top rate by 3.1 percentage points
and BC raised its top rate by 2.1 points. The federal government's recent
four percentage point hike to its top rate will only serve to exacerbate the
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provincial increases. This is a significant loss for an economy that has been
experiencing a decline in entrepreneurship for a long time. The adverse
effect of the income tax rate on entrepreneurship appears to be robust to
various sensitivity checks. The strong evidence of the negative association
between the income tax rate and entrepreneurship found in this paper
suggests that the adverse effect of a higher income tax rate on risk-taking
by entrepreneurs outweighs the potential tax planning opportunities
entrepreneurs may have, as has been discussed in some previous theor-
etical studies. An important policy implication of the results of this study
is that provincial governments can encourage entrepreneurship through
various tax incentives such as lowering the marginal income tax rate.
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Appendix Tables

Table A1: Definitions of variables and data sources

Variable

Description

Source

Business entry rate

Net change in the number
of businesses

Marginal personal income
tax rate (MTR)

Average personal income
tax rate (ATR)

Self-employment in the
agriculture sector

Total Self-employment

Total Employment

The number of new businesses
as a ratio of the average of total
number of active businesses in
the current and previous years.

The net change in the total
number of active businesses as
a ratio of the average of the total
number of active business in the
current and previous years

Provincial and federal (combined)
marginal income tax rates

Average income tax rate of
economic families and persons
not in an economic family

The number of people who are
self-employed in the agriculture
sector.

(Note: data for Newfoundland &
Labrador are obtained as the
difference between the national
figure and the sum of the
remaining provinces)

The total number of people
who are self-employed

The total number of people
who are employed

CANSIM Table 527-0008
(2001-2015) and Statistics Canada,
Longitudinal Employment Analysis
Program (LEAP) database (1983-
2000). and Catalogue 61F0020XCB

CANSIM Table 527-0008
(2001-2015) and Statistics Canada,
Longitudinal Employment Analysis
Program (LEAP) database (1983-
2000). and Catalogue 61F0020XCB

Canadian Tax and Credit Simulator
(CTaCS) data base

CANSIM Table 206-0011

CANSIM Table 282-0012

CANSIM Table 282-0012

CANSIM Table 282-0002
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Table A1: Definitions of variables and data sources

Variable

Corporate marginal
tax rate

Over 64 years

Middle age

Corporate profit

Gross Domestic Product
(GDP)

Resource share

Description

Provincial and federal (combined)
statutory marginal corporate
income tax rate for eligible small
businesses

The share of the population
who are above 64 years of age

The share of the population
who are between 25 and 49
years of age

Corporation profit before taxes

Gross domestic product at
market prices

The share of the resource sector
in the economy (Resource sector
includes: mining, quarrying, oil
and gas extraction, agriculture,
forestry, fishing and hunting)

Source

Finances of the Nation
(formerly National Finances)

CANSIM Table 051-0001

CANSIM Table 051-0001

CANSIM Table 384-0001

CANSIM Table 384-0037

CANSIM Table 379-0025
(for 1984-2001) and
CANSIM Table 379-0028
(for 2002-2015)
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Table A2: Summary Statistics for Key Variables, 1984-2015

Province Business Entry Rate (ENTRP1) Statutory top marginal
income tax rate (MTR)
Province Mean Std. dev Min Max Mean Std. dev Min Max
Newfoundland 0.219 0.059 0.137 0.338 0.481 0.036 0.423 0.544
& Labrador
Prince 0.187 0.033 0.146 0.252 0.479 0.017 0.457 0.527
Edward Island
Nova Scotia 0.165 0.039 0.109 0.241 0.489 0.023 0.454 0.549
New 0.169 0.039 0.119 0.267 0.479 0.031 0.417 0.548
Brunswick
Quebec 0.14 0.031 0.102 0.213 0.503 0.035 0.482 0.614
Ontario 0.154 0.013 0.135 0.179 0.475 0.025 0.422 0.52
Manitoba 0.156 0.018 0.124 0.198 0.467 0.037 0.429 0.56
Saskatchewan 0.156 0.014 0.129 0.187 0.461 0.029 0.44 0.534
Alberta 0.176 0.015 0.139 0.202 0.42 0.035 0.39 0.511
British 0.171 0.019 0.137 0.198 0.469 0.035 0.437 0.519
Columbia
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