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(1) Introduction

The resurgence of self-employment in the United States has recently attracted the attention
of a number of researchers (e.g. Blau 1987; Evans and Leighton 1989; Devine 1993). Attempts to
explain this phenomenon have however met with only limited success, for a number of reasons.
First, standard shift-share analyses tend to show that the factors most commonly invoked to explain
this trend --industrial restructuring, and shifts in the demographic composition of the workforce--
typically can account for only a small fraction of the observed changes. Second, another commonly-
invoked explanation --changes in technology-- remains very difficult to test, and in practice is often
simply treated as a label attached to otherwise unattributable changes.

Finally, although this is not typically noted in the literature, there is a third reason to be
skeptical of structural and technological explanations of rising self-employment: recent trends in
self-employment rates are far from uniform across developed countries (OECD 1992). Indeed, with
declines almost as common as increases across OECD countries, international statistics strongly
suggest that country- or region- specific factors, rather than widely-shared trends like cheaper
computing power, feminization of the labor force, or the move to a service economy, may play
central roles in the evolution of self-employment rates.

The goal of this paper is to examine the role of two less commonly analyzed factors which
do vary across regions and countries --macroeconomic conditions and the income tax environment--
in explaining recent self-employment trends. Macroeconomic conditions have often been cited as
a potential contributor to self-employment, especially to the extent that self-employment is used by
some individuals as a “job” of last resort in poor labor markets (Quinn 1980, Becker 1984, and

Bishop 1987). Tax policy, and especially the rate of personal income tax, have also been cited (e.g.
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Long 1982, Blau 1987 and Devine and Mlakar 1993) as possible determinants of self-employment
rates, largely because self-employment offers individuals greater opportunity to shelter, or hide,
income from tax authorities, an option which is especially valuable in high-tax jurisdictions.
Clearly, if macroeconomic conditions and tax policy, rather than fundamental technological change,
are driving recent increases in self-employment in some countries, policy prescriptions may differ.

Because of their focus on data from a single country and, in some cases their lack of regional
disaggregation, previous authors have been limited in their ability to isolate the importance of tax
and macroeconomic factors: essentially they are restricted to using a single time series of tax and
macroeconomic variables. In the current paper I address this problem in two ways. First, [ use 10
years of microdata covering the 12-year period 1983-1994' from two countries, Canada and the US,
which are perhaps more similar in overall institutional structure than any other two countries, but
which differ substantially in their income tax policy, macroeconomic conditions, and self-
employment trends. Second, I disaggregate each country’s labor markets and tax jurisdictions to
the state/province level, allowing me to use asynchronous variation in these conditions across these
60 provinces and states as a source of identification. In effect, my analysis operates on a pooled
sample of all employed individuals in two countries over 12 years, assessing the importance of the
total tax and macroeconomic environment of their province or state as a determinant of self-
employment trends. My focus in this paper is on self-employment among males aged 25-64; unlike
women, men were not affected by a massive secular rise in wages, experience and overall labor force
participation rates which could obscure the effects of the tax and macroeconomic factors that are the

subject of this paper. Men in this age group are also less affected by secular increases in school

'Data pertaining to the years 1984 and 1985 were not available. There was no 1984 Canadian Survey of
Consumer Finances and information on incorporated self-employed was not available for 1985 in Canada.
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attendance, a trend which plays an important role for other age groups.

My main findings are as follows. First, perhaps surprisingly, non-primary self-employment
rates (hereafter simply referred to as self-employment rates) for males aged 25-64 were higher in
Canada than the US during the period 1983-1994, which is the focus of my analysis.” Second, while
much has been made of an earlier increase in US male self-employment, and of the continuing
increase in female self-employment, the self-employment rate of prime-age males actually fell over
the period covered by my data, from 13.9 percent in 1983 to 12.4 percent in 1994. Third, in contrast,
Canada experienced an increase in male self-employment over this period, from 16.3 to 18.5 percent
of the employed labor force. While certainly not conclusive, these trends and levels are strongly
suggestive of both macroeconomic and tax explanations, because Canada had increasing income tax
rates and a deteriorating macroeconomic environment relative to the US over this period.

Fourth, in a regression context that controls for province/state effects and industry specific
time trends, I find that increases in average income tax rates have large and positive effects on the
rate of male self-employment, as expected. This effect is larger using average tax rates at higher
points in the income distribution, as well as for individuals with higher education levels and among
those in industries characterized by “informal suppliers,” who should be more affected by these tax
rates. Overall, the estimated impact of a 30 percent increase in taxes is a corresponding rise in the
rate of male self-employment of between 0.9 and 2 percentage points in Canada and between 0.8
and 1.4 percentage points in the US, over 1994 levels. This implies that under-reporting of self-

employment income is one of the motivating factors for becoming self-employed. In fact, a

*The rate of non-primary self-employment is the fraction of individuals employed in non-primary industries
who are self-employed in their main job in either incorporated or unincorporated businesses. "Primary" industries
consist of agriculture, forestry, fisheries and mining.
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decomposition demonstrates that changes in the average tax rates are the largest contributing factor,
of the determinants examined, for the secular trends in male self-employment in North America.

Finally, increases in the provincial/state unemployment rates appear to also be associated
with a rise in the rate of male self-employment. However, estimates of the elasticity of self-
employment with respect to the unemployment rate are considerably smaller than those associated
with the tax rates. For instance, a 30 percent rise in the rate of unemployment in Canada (3
percentage points) would result in a 0.6 percentage point increase in the rate of self-employment
using 1994 figures. While one might not expect these “macroeconomic” effects to play a large role
in explaining secular changes in self-employment rates, I find that, because of the widening Canada-
US unemployment rate gap over the period examined here, they do play some role in explaining the
widening Canada-US gap in self-employment. However, this role is much smaller than that
attributed by my model to the tax policy variables.

The remainder of this paper is organized as follows: Section 2 summarizes recent
international trends in self-employment rates, and Section 3 reviews previous explanations of trends
in self-employment. The data are described in Section 4. Section 5 describes the characteristics of
self-employed males and the aggregate trends in male self-employment rates, tax liabilities and
unemployment rates. In Section 6 I describe and analyze the results of various regression
specifications. Section 7 presents the results of a simple decomposition of the predicted male self-
employment rates between 1983 and 1992 and Section § concludes.

(2) Recent Self-Employment Trends Across Countries

To place the analysis of the current paper into a broader context, Table 1 gives the change
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in the rate of self-employment’ between 1973 and 1990 and the 1990 level for a number of
developed countries. The nonagricultural self-employed made up over 10 percent of the employed
population in half of the countries in Table 1. The highest rates of self-employment are found in
Italy, Portugal, and Spain. In contrast, relatively few of the employed in Austria and Norway were
self-employed. Rates of self-employment in these countries were just above the 6 percent mark.

There is also a great deal of variation in the aggregate self-employment/labor market trends
in these countries. For instance, unlike Canada and the United States, eight of the sixteen countries
included in Table 1 experienced a decrease in the rate of self-employment between 1973 and 1990.
Of the eight countries that had a decrease in the rate of self-employment, Austria and Luxembourg
witnessed the greatest declines. Self-employment rates fell in Austria and Luxembourg by 5.3 and
4.0 percentage points, respectively. Between the same years, the rate of self-employment increased
by 5.8 and 4.3 percentage points in Portugal and the United Kingdom, respectively. The fact that
these developed countries' self-employment experiences were so different suggests that no over-
riding factor, common across these countries, like technological change or industrial restructuring,
is responsible for the trends in self-employment, and directs my attention toward institutional and
other factors that vary across these countries.
(3) Previous Studies of Self-Employment Trends

One common explanation examined in the literature and expressed in the popular press

suggests that technological advances have increased opportunities for self-employment. The

dissemination of personal computers is often cited as an example of a technological change that

3The data sample and self-employment rate definition in Table 1 differ from those in the main body of the
paper. Here, the sample includes both men and women and excludes the incorporated self-employed and the rate of
self-employment is defined over the total population rather than the number employed.



6

facilitates self-employment by decreasing capital costs, thereby reducing barriers to entry. Devine
and Mlakar (1993) used the price of computing power to estimate the effects of technological
advances on the probability of becoming self-employed both across and within industries using a
series of Current Population Surveys from 1975 to 1990. They found that, across industries, the
price of computing power had little or no effect on the probability of self-employment and that it had
a significant positive effect within only one of the industries. Their analysis is however severely
limited by use of a single computing power price series in all industries.

Another common explanation examined by researchers, related to technological change,
suggests that shifts in the composition of industries' employment shares toward industries where
self-employment is more prevalent can account for the rise in self-employment in North America.
The most common example given is the recent shift toward service producing industries, in which
self-employment has always been more prevalent, in North America. Blau (1987) and Devine
(1993) tested this hypothesis using US data on males only in the former case and on both males and
females in the latter case. Both papers found inter-industry shifts in employment to be a significant
factor in explaining the increase in the US self-employment rate. However, as Devine points out,
these shifts are not the largest contributors. Devine found that within-industry increases in self-
employment produced most of the movement in the self-employment rate.

Perhaps the most frequent explanation for the rise in self-employment given by researchers
concerns shifts in the demographic composition of the workforce. The hypothesis generally put
forth is that the increase in self-employment is a result of increased representation among the
employed of demographic groups that have always been more likely to be self-employed. The

demographics examined include age, education, marital status and gender. Typically, researchers
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have found that in a single cross section older, more highly educated, married male workers are
more likely to be self-employed.” However, changes in the demographic composition of the
employed accounted for only a small fraction of the overall increase in self-employment. Moreover,
the researchers found that most of the increase in self-employment occurred within demographic
groups.

Most analysts pay little attention to institutional factors in their accounts of the recent trends
in self-employment. Besides income tax policy, institutional factors that have been examined
include minimum wage legislation (Blau 1987), immigration policy (Borjas and Bronars 1989), and
retirement policies (Quinn 1980, Parnes and Less 1985, and lams 1987). Studies of the effects of
income tax policies on self-employment include Long (1982), who identified a statistically
significant positive relation between imputed federal income tax liabilities and male self-
employment using a single cross section of data from the 1970 US census. Time series studies
include Blau (1987), who found that only the higher of the two assumed marginal tax rates included
in his study had a positive effect on the male rate of self-employment in the US between 1948 and
1982. One serious concern with this analysis is due to the lack of variation in the tax rates.
Variation in the tax variables is limited to that which is captured in a time series for a single country

which amounts to 35 observations-- one for each year from 1948-1982.> A more recent study by

4See, for example, Devine (1993), Evans and Leighton (1989) and Crompton (1993).

>To illustrate this point a I did a number of variance decompositions using the data described later in this
paper. A decomposition of the variance in the tax and unemployment rates within Canada and the US showed that
most of the variation is explained by province or state as opposed to year. Within Canada, provincial variation in the
median tax rates explained 77% of the total sum of squares while year explained 19% and the remaining 4% was
unexplained by province or year indicators. These results were similar looking at tax rates in the US and for a
comparable variance decomposition of the unemployment rates within the two countries. In addition, there appears
that significant variation in these variables is gained by pooling the data. A decomposition of the pooled data shows
that asynchronous variation in the time trends accounts for a significant portion of the total variation in the pooled
data.
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Devine and Mlakar (1993) reported that while aggregate personal income tax rates had a positive
and significant effect across industries between 1975 and 1990, within industries the same aggregate
tax measure was significant only in the trade industry. Like the previous study, this study also lacks
cross-section and cross-country variation in the tax measures.

A number of studies have also examined the cyclical aspects of self-employment. Again,
the results are mixed. For instance, Becker (1984) observed that, in raw data, the rate of self-
employment moved counter cyclically in the US between 1948 and 1982. Using panel data on the
US between 1968 and 1987, Evans and Leighton (1989) found that white men who are unemployed
are almost twice as likely as employed wage workers to enter self-employment. However, they do
not use this rather strong finding to explain secular trends in US self-employment. In contrast,
Blanchflower and Oswald (1990) find the rate of self-employment to be procyclical using recent
data on the United Kingdom. While this is one of only two papers, to my knowledge, to use regional
variation in macroeconomic conditions, there were relatively few regions from a single country and
the sample size in any year and region was small. A second study which also utilizes regional
variation in macroeconomic conditions using Canadian data (Lin et. al 1998) finds an empirically
small procyclical relationship between aggregate self-employment rates and macroeconomic
conditions. One limitation of this paper is the fact that regional variation in unemployment rates
comes solely from provinces whose tax rates are linked to a great extent®. The focus in Lin et. al
is on determining if an aggregate cyclical relationship exists between self-employment and demand

conditions unlike the current study which focuses on microdata and the effects of demand conditions

® With the exception of Quebec, provincial tax rates are calculated as a percentage of the basic federal tax
liability.



on secular changes in self-employment.
(4) Data
As noted above, this paper uses a series of microdata files from Canada and the US for the
years 1983 to 1994’. The microdata files are taken from the Canadian Surveys of Consumer
Finances® (SCF) and the US Current Population Surveys (CPS) which are conducted in April and
March of each year and contain information on income as well as personal and labor-related
characteristics for approximately 75 and 160 thousand individuals per year, respectively. Both the
April SCF and the March CPS provide standard monthly labor force data as well as supplemental
data on the previous year's work experience and income. The data extracted from these data files
was, in some cases, recoded to make variables as consistent as possible both across years within
surveys and across the surveys. All samples are restricted to males aged 25 to 64 who were
employed’ in non-primary industries. The individual year/country data files are pooled to create a
single data file containing 487,062 observations or approximately 49,000 observations per year of
which about 32,000 observations are from the US CPS and 17,000 are from the Canadian SCF.
The variables used to identify whether or not an individual was self-employed in the two
surveys were quite similar. In both surveys, respondents were asked to report whether, in their

"main" job, they were 1) a paid worker in the private sector, ii) a paid worker in the public sector,

"Because, unlike the CPS, the SCF data employ questions from the Labor Force Survey which refer to the
"reference week" (see below) the data files used for Canada involve 1983 to 1994 labor force behaviour but the 1982
to 1993 income years. As explained earlier, 1984 and 1985 are not available.

8 Additional information to that provided in the public use SCF data files was provided by Statistics Canada.
The added information allows a distinction to be made between wage and salary earners and the incorporated self-
employed, who are typically grouped together. Because of a trend toward incorporation among the self-employed
the true trends are typically masked.

%The data is restricted to those who were employed in the reference week in Canada and at any time in the
reference year in the US.
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ii1) self-employed in an incorporated business, iv) self-employed in an unincorporated business or
v) an unpaid family worker (the exact questions are included in section A of the appendix).
However, information this detailed is only available for the survey week in the SCF and for the
calendar year preceding the survey week in the CPS. The incorporated self-employed are grouped
together with paid employees in the CPS for the survey week and no similar question is asked for
the previous year in the SCF. Because of a trend toward incorporation over this period the decision
was made to use the information on both the incorporated and unincorporated self-employed in both
surveys. Therefore, in the SCF, worker classification refers to the individual's main job in the week
prior to the survey while in the CPS worker classification refers to the individual's longest job in the
previous year.

This raises a couple of concerns. First, there may be differences between the self-
employment rates across these slightly different definitions.'* However, comparing the rates of self-
employment among unincorporated businesses based on the survey week and the previous year for
a number of years from the US CPS suggests that these differences are very small (less than half
of one percentage point). Second, while unlikely given the correlation between the two definitions,
the determinants of self-employment may depend on the definition that is used. However, the bias
in the results because of the trends in incorporation status is likely to be more of a cause for concern
than the bias due to definitional differences. Therefore, the decision was made to include both the

unincorporated and incorporated self-employed recognizing that the differences in definitions may

10 The definition based on the survey week is at a point in time whereas the one based on the survey year
requires that the individual be mostly self-employed in the previous year. Since those who are employed throughout
the year but self-employed for a short term are more likely to be included in the definition based on the survey week
the rate might be higher using that measure. On the other hand, we are more likely to observe individuals who had
short spells of self-employment but were not employed for the remainder of the year in the survey year.
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not be ideal.

Because individual income tax liabilities or tax rates are endogenous in a self-employment
equation, I use an alternative measure of taxes as a proxy for the "tax environment.”"' The criteria
for choosing such a measure are that it should (1) capture changes in the tax code over time rather
than fluctuations in income, but also, (2) be rich enough to encompass variation in the tax code
across the income distribution. To this end, the tax data are calculated by evaluating the income tax
liability of a family'? with constant real income over the period at different points in the income
distribution for each year and province/state. This is done by first calculating real family income'
at the 50th and 90th percentiles'* in each year and taking the average over the period for the two
points in the income distribution. For Canada this procedure yielded figures of $49,965 and $84,365
real 1992 Canadian dollars for the 50th and 90th percentiles, respectively. Similar figures for the
US were $51,222 and $96,105 in real 1992 Canadian dollars. These real income figures, one per
country for each of the two points in the income distribution, are used to calculate tax liabilities
within countries throughout the period. This ensures that the tax measure captures variation in tax
liabilities that is due to changes in the tax code and not to tax increases that are due to fluctuations

in average incomes. Separate calculations of the 50th and 90th percentiles of family income were

" An alternative to "proxying" for the tax environment would be estimate using two-stage least squares
including the proxy variable as an instrument for actual tax outcomes. However, data on actual tax outcomes is not
available in the CPS, though it is in the SCF.

The term "family" refers to a couple (male and female) with no children. Children were not considered
here for the sake of simplicity.

13Family income is calculated by ranking family income (as defined in the survey) for males and taking the
male's income associated with family income at the 50th and 90th percentiles. A similar procedure yields female
incomes associated with family incomes at the 50th and 90th percentiles. The male income and female incomes are
added together to create a "family" (couple) for the 50th and 90th percentiles.

14Initially, the 10th percentile was also used. However, because of data limitations that prevent me from
calculating tax credits and deductions available to low-income families in Canada the 10th percentile was dropped.
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computed for each country because tax codes are linked to a great extent to a country's income level
and income distribution. Using the nominal equivalent of the real incomes for the two points in the
income distribution, tax liabilities net of deductions for each year and province/state are then
calculated using information taken from a series of publications from the Canadian Tax Foundation,
for Canada, and using the computer program TAXSIM'" from the National Bureau of Economic
Research for the US (for details on the deductions etc. included in the tax calculations see section
B of the appendix). For estimation purposes the combined real federal and provincial/state tax
liabilities for each province/state and year are used. US figures are converted to real 1992 dollars
using the US consumer price index and then to real Canadian 1992 dollars using the purchasing
power parity figure'® for that year. All tax liabilities are converted to an average'’ tax rate by
dividing by the relevant real income used in calculating the liabilities.

Average unemployment rates are calculated for males and females together by province or
state using the SCF and CPS microdata files. Aggregate average annual unemployment rates are
used as regressors since they are less likely to be endogenous than male unemployment rates alone.
(5) Sample Characteristics and Trends

Sample Characteristics

Table 2 presents raw self-employment rates and the employment shares by demographic

group and industry category in Canada and the US, separately, for 1983 and 1992 (two years at

For Canada see the Canadian Tax Foundation publications (1982-1993) and for information Regarding
Taxsim see: Feenberg et al. (1993).

16Purchasing power parity figures are taken from the PENN World Tables (version 5.6).

"The average rate is used rather than the marginal rate in part because I am considering discrete changes
rather than marginal changes in labor market activities (i.e. whether or not an individual is self-employed in his main
job). The individual takes into account the "overall" tax burden. In practice, average and marginal tax rates are likely
to be highly correlated across time and space.
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similar points in the business cycle'®). The employment shares are the percentages of the samples
(the employed) in each group or cell and sum to one hundred over the demographic and industry
groupings in any year and country.

Two opposing shifts in the age structure of employed males in Canada and the US occurred
between 1983 and 1992. The first, which is doubtless the result of the "baby boom,” is an increase
in the age of the male working population. Employment shares among the lowest age category fell
while these same shares rose or remained constant for those age 36-55. Since male self-
employment rates tend to increase with age this shift favours increased self-employment. However,
a second shift-- likely caused by a trend toward early retirement in North America-- acted at the
same time to decrease employment shares among the oldest workers in the sample (those aged 55-
64). The expected effect of the two shifts on self-employment, therefore, is indeterminate.

One interesting characteristic of the self-employment rates across education categories found
in Canada but not in the US is the "U-shaped" pattern of self-employment rates. In Canada, the raw
self-employment rates are highest in the lowest education category (those with 8 or less years of
education).” Male self-employment rates fall with education beyond 8 years in Canada but increase
slightly for those with any post secondary education relative to those with 11-13 years of education.
In the US, unlike in Canada, male self-employment rates tend to increase monotonically with the
level of education. Between 1983 and 1992 the level of education among employed males in both

Canada and the US increased. This shift toward more highly educated workers clearly favours

8Both 1983 and 1992 were relative troughs in the business cycle (i.e. years in which the unemployment
rate reached a local maximum) in Canada and the US

19Interestingly, in almost all industry and occupation categories the rate of self-employment among low-
educated workers in Canada is higher than in the US.
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increased self-employment in the US but because of the non-monotonic relationship between self-
employment rates and education in Canada it is not clear whether or not such a shift has the same
effect in that country.

Shifts in the family structure of employed males between the two years, for the most part,
worked against increased self-employment. Fewer employed males were married-- the group with
the highest self-employment rates-- and more workers were single and divorced, widowed or
separated in 1992 relative to 1983. The share of male workers in Canada and the US with no older
children (aged 7-17) increased between 1983 and 1992. This shift should act to decrease self-
employment rates because, unlike for the presence of young children, male self-employment rates
tend to rise with the number of older children present in the family in both countries.

Employment shares among North American males shifted toward industries in which male
self-employment rates were high. Rates of self-employment in Canada and the US were highest in
the construction, services and retail trade industries and lowest among the manufacturing industries.
Between 1983 and 1992 employment shares fell substantially in the manufacturing industries in both
countries and rose in the service industries and, to a certain extent, in the retail trade and
construction industries as well.

It appears from the raw data, therefore, that in both countries, some shifts in the
demographic and industrial structure of the employed favored self-employment, while others worked
against it. This casts some doubt on the potential of explanations for the trends in self-employment
based on such shifts. Also incompatible with such an explanation is the fact that, in Canada, where
aggregate self-employment rose between 1983 and 1992, the rate of self-employment rose within

all demographic groups except for single males and within all industries except manufacturing



15

durables and retail trade.

Self-Employment Rate Trends

Figure 1 shows the trends in the non-primary self-employment rates for males aged 25 to 64
for Canada and the US over the period. The rate of male self-employment in Canada lies
everywhere above the US rate throughout the period. Between 1983 and 1989, the rates of male
self-employment in both countries were relatively stable. In Canada, this rate fluctuates by less than
one percentage point and closes out the period at about the same rate (16.3 percent) that it was in
1983. Similarly, in the US this rate was constant, hovering around the 13.5 percent mark - starting
out slightly above this mark at 13.9 percent in 1983 and ending up slightly below at 13.1 percent in
1989. Following 1989, however, the Canadian and US male self-employment rates diverge. In
Canada it rises from 16.2 percent in 1989 to 18.7 percent in 1993 and then falls slightly in 1994.
In the US, on the other hand, this rate remains stable up until 1992 and then declines by about one
percentage point from 1992 to 1994. The gap between the rates in Canada and the US, which
averaged about 3 percentage points between 1983 and 1989, doubled by 1994 to just over 6
percentage points.

Figure 2 disaggregates the country-specific annual self-employment rates by incorporation
status. In both Canada and the United States the number of unincorporated self-employed
outnumbers the incorporated self-employed over the entire period. The fractions of workers
employed in unincorporated businesses in Canada and the US were about the same until 1990, when
the Canadian rate rose relative to the US rate. Prior to 1990, the unincorporated self-employment
rate in both countries was about 9 percent. After 1990, this rate rose to almost 11 percent in Canada

and fell to 8 percent in the US by 1994. One striking difference between the two countries is the
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large gap between their rates of self-employment in incorporated businesses,” which is roughly
constant over the period.

Average Tax Rates

The trends in tax rates, like those in the self-employment rates, diverged significantly
between Canada and the US over the period.”! Figures 3 and 4 show the average annual tax rates
for the two countries separately® for a family earning the median and 90th percentile of income,
respectively. In Canada, at both income levels, tax rates rose throughout the period with the
exception of a sharp decline between 1987 and 1988. This was a result of tax reform which resulted
in a reduction in tax rates and a change in the rate schedule from 10 tax brackets to only 3 brackets.
The greatest rise in average tax rates occurred in Canada between 1983 and 1987 among families
earning median income. Over the entire period, average tax rates in Canada rose by 1.5 percentage
points for median income families and 2 percentage points for families at the 90th percentile.
Between 1982 and 1987 tax rates in the US fell by 4.5 percentage points for median family income
earners. The downward trend in tax liabilities continued an extra year for US families at the 90th
percentile which resulted in a decline of almost 7 percentage points between 1982 and 1988. Tax
rates were stable for median US family income earners following 1987 and for those at the 90th

percentile following 1988.

2The rates of self-employment in incorporated businesses are higher in Canada than the US in all
industries. The rates in Canada are about twice those in the US in all industries over the entire period except for
construction where the rate is about four times higher in Canada. One would expect to find rates higher in a single
industry if these differences were definitional (e.g. if lawyers were considered self-employed in Canada but not in
the US).

21Throughout the analysis I examine the effects of lagged taxes on current self-employment rates for
reasons which will become obvious. For consistency and because tax data for the US in 1994 are not currently
available the trends from 1982-1993 are examined here.

22Average annual tax rates at the country level are calculated as a weighted average of the provincial or
state level rates using the sample weights.
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Figures 5 and 6 present the average tax rates for a family earning median income for six
provinces and six states, respectively, over the period examined. The provinces or states were
chosen to illustrate the variation in the regional tax rates. In all cases, the provinces or states with
the highest and lowest average tax rates over the period are included in the figures. Average tax
rates for a family at the median in Canada (Figure 5) were highest in Quebec and lowest in Alberta.
The provincial trends, which for the most part followed a similar time path, contained some cross-
province variation. For instance, between 1982 and 1987 average tax rates rose by 1.7 percentage
points in Quebec and by almost twice that figure in Alberta: rising by 3.3 percentage points.
Further, the rather sharp decline in tax rates, experienced to varying degrees in all the provinces
between 1987 and 1988, was more than twice as large in Quebec as in Manitoba. Average tax rates
fell by 1.8 and 0.7 percentage points in Quebec and Manitoba, respectively.

In the US, the dispersion of average tax rates for a family at the median in any given year
was much larger than in Canada. The difference between the highest (New York) and lowest
(Florida) tax rate by state in the US (Figure 6) was on average 10 percentage points over the period.
The state trends, like the provincial trends, followed similar time paths, however, there was a great
deal more asynchronicity in the variation of tax rates in the US than in Canada. For example,
average tax rates in Arkansas fell by almost 5 percentage points between 1990 and 1991 and rose
by 4 percentage points in North Dakota between 1991 and 1992. These tax rate variations came at
a time when the other state tax rates were stable.

Unemplovment Rates

Figure 7 shows the aggregate unemployment rates for individuals aged 15 and over in

Canada and 16 and over in the US between 1983 and 1994. A gap which opened up in the early
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1980's between the Canada and US unemployment rates persists throughout the period. The
Canadian unemployment rate increased from about 2 percentage points above the US rate in the
1980's to 3.5 percentage points above it in the 1990's. In both countries the unemployment rate falls
between 1983 and 1989, rises between 1989 and 1992 and falls again after 1992.

Like the trends in average tax rates by province or state, unemployment rates by
province/state follow somewhat similar time trends in Canada and the US. However, as Figures 8
and 9 show there is greater regional variation in the time trends for unemployment rates than for
average tax rates. In Canada and particularly in the US there are numerous examples where one
province or state is experiencing a decline (rise) in its unemployment rate while the other
provinces/states are experiencing a rise (decline) in unemployment rates. Further, provincial/ state
unemployment rates, even when rising or falling together, do so to varying degrees.

(6) Estimation and Results

An empirical investigation into the role that average tax rates and economic
conditions play in the decision of males to become self-employed proceeds by estimating a linear
probability model by OLS* using the pooled cross-section time-series data on Canada and the US
combined with the province/state level tax and unemployment data described above. The data file
contains more than 487,000 observations on ten years between 1983-1994 resulting in an average
0f 49,000 observations a year.

Separate regressions are estimated using the average tax rates for a family with the median

2OLS was used rather than a probit because of the difficulties that arise performing decompositions with a
non-linear model. In any case, work not reported here showed that the coefficients/results are similar to the OLS
results when a probit is used to estimate the "base" model.



19

and 90th percentile incomes™ for the following model*:

SE ;" a%p, (Itax(PP) %P, (urate %, (ind %P, (demi%[is(demic%[SG(regi%B7 (indt%Py(indtsq e, 1)
a, B, and B, are scalars while the remainder of the coefficients are vectors. Subscript "i" indexes
each of the individual observations (1 to 487,062) and the tax and unemployment rate apply to the
year-province/state in which individual i lives. SE is a 0-1 indicator variable for self-employment,
equal to 1 if the individual is self-employed. Itax(PP) is the lagged average tax rate where PP is the
two digit percentile (50 or 90)* and urate is the current year's unemployment rate.”’ ind is a series
of industry dummy variables, dem and dem® are a number of demographic variables and those same
demographic variables crossed with a country dummy (equal to 1 if the country is Canada and 0 if
the US), respectively, and reg is a set of dummy variables for individual province or state. Indt and
indtsq are the industry dummies crossed with a linear time trend and a linear time trend squared,
respectively. One might expect that differences in industry composition would explain much of the
difference between self-employment rates in Canada and the US. For this reason, the controls for

industry fixed effects as well as time-varying industry characteristics, such as industry-specific

**The decision was made to include the tax rates from different points in the income distribution in separate
regressions rather than including both in a single regression because the two measures are highly correlated. By
comparing the results of the separate regression this approach accounts for sensitivity in the model to non-linearity
in the tax code.

*Fora complete description of the variables see appendix, section C.

26Ideally one would like to include both personal and business taxes in equation (1) because both tax codes
influence the self-employment decision. However, personal tax codes are essentially the same as those for self-
employed individuals in unincorporated businesses with the exception that more tax deductions are available to the
self-employed. Also, under certain circumstances the tax structure for the incorporated self-employed is the same as
that for personal income tax. Therefore, I feel that the costs of including such data outweigh the benefits.

*"The current tax rate and the lagged unemployment rate were statistically insignificant when the lagged tax
rate and the current unemployment rate are included in the regression (see Table A1). This result seems reasonable
given that individuals really might not understand the full impact of a tax change until they do their taxes the
following year or might not need to react to these increases immediately, but unemployment will have an immediate
impact on an individual's labor market activities.
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technological change, are included.

The estimation results using both the median and 90th percentile tax rates for equation (1)
are presented in Table 3. Column two of the table shows the estimated coefficients and the standard
errors®® using the tax rates at the 50th percentile and column three gives similar results for the tax
rates calculated at the 90th percentile. In both regressions the coefficients on the average tax rates
are positive and significantly different from zero at standard levels. However, the impact of an
increase in the average tax rate at the 90th percentile on the probability of becoming self-employed
is larger than the impact from the same tax increase (in percentage terms) at the median. The
elasticities of male self-employment with respect to the average income tax rates at the median and
90th percentile using 1994 figures in Canada are 0.16 and 0.30, respectively. These same elasticities
using US data are slightly larger at 0.21 and 0.37. These elasticities mean that a 30 percent increase
in taxes in 1994 would lead to an increase in the rate of male self-employment in Canada of 4.8
percent or 0.9 percentage points using average tax rates at the median and 9 percent or 2 percentage
points using taxes at the 90th percentile. Similar estimates using US data are 6.3 percent or 0.8
percentage points using taxes at the median and 11.1 percent or 1.4 percentage points using taxes
at the 90th percentile. To put such a tax increase into perspective, a 30 percent increase in family
income tax is equivalent to a tax increase in 1992 Canadian dollars of $2500 for a family at the

median and $7100 for a family at the 90th percentile in Canada or $2250 and $6650 in the US over

2 As Moulton (1990) suggests, when a regression is fit to micro observations using both aggregate data and
microdata as explanatory variables there is a possibility that the disturbances are correlated within the aggregate
groups and even small correlations of this type can cause a large downward bias of the standard errors. The
magnitude of the bias depends upon, among other things, the correlations of the regressors within groups. Within
provinces/states in any given year in my data both the tax rates and the unemployment rates are perfectly correlated.
The standard errors (in parentheses) are White's estimates with province/state-year cells as the primary sampling unit
(i.e. the robust command in stata was used for clustered samples by state/year). These estimates account for this
type of "group-wise" autocorrelation.
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1994 levels.

An increase in the unemployment rate also had a positive effect on self-employment in both
regressions. However, the magnitude of the increase in self-employment resulting from an increase
in the unemployment rate was smaller than that from an increase in taxes. The elasticity of self-
employment associated with the unemployment rate is equal to about 0.1 in both countries using
1994 figures. This means that a decrease of 5 percentage points in the unemployment rate (about
the same decline that occurred between 1983 and 1989 in the US) leads to about a 1 percentage point
decrease in the self-employment rate.

Other results shown in Table 3 are consistent with those of previous researchers.” 1 find
that: (1) Age has a positive effect on the probability of self-employment and the effect is similar in
both countries. It might be the case that older workers have accumulated entrepreneurial abilities,
savings and business links making them more likely to be self-employed.’® (2) Increases in
educational attainment lead to increases in the probability of being self-employed in the United
States. Unlike what is typically found in studies on US males, increases in education had almost no
effect on the probability of being self-employed for Canadian males. (3) The more children present
in the family the more likely males were to be self-employed. This fact was particularly true if the
children were younger-- less than age 7. This might be because self-employment allows for greater
flexibility in hours and the ability to work at home which gives workers the chance to take care of

younger children. (4) Married men were most likely to be self-employed followed by men who were

»See Aronson (1991) for a review of this literature.

3% Another issue dealt with in the self-employment literature related to age is the effects of retirement on
self-employment. Researchers have found that retired individuals are more likely to be self-employed than non-
retirees (for example, Parnes and Less 1985 and lams 1987). To control for retirement status and the trend towards
early retirement equation (1) was re-estimated for males age 25-54. Excluding older males from the sample had little
effect on the parameter estimates (see appendix Table A1)
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divorced widowed or separated. This is probably because married men are more likely to be in a
family with a second income and fringe benefits that extend coverage to the entire family. A
spouse's earnings and fringe benefits provide easier access to capital and allow greater risks to be
taken. (5) Though not presented in the table, males in construction trades were most likely to be
self-employed followed by retail trade and service industries.

The positive and significant effects of the tax environment and economic conditions on the
probability of self-employment for North American males found here are robust for different
specifications. Table 4 presents coefficient estimates for the tax rates and unemployment rates using
a number of different samples or specifications®. Panel A, included for comparison, presents the
same coefficients and standard errors as in Table 3 using the average tax rates calculated on a family
earning the median and 90th percentile of income for the sample which includes both the
incorporated and unincorporated self-employed. Panel B gives similar results where only
individuals who are self-employed in incorporated businesses are included in the sample while Panel
Cincludes only those who are self-employed in unincorporated businesses. Panel D redefines which
individuals in the sample are considered self-employed in an attempt to capture individuals who may
be "part-time" self-employed or who are self-employed in a secondary job. Here individuals who
had non-zero self-employment income from unincorporated businesses are considered self-
employed.

In almost all cases, the coefficients on the lagged average tax rate and the unemployment rate
are positive and significant at the five percent level. The one exception is Panel B where only males

self-employed in incorporated businesses are considered. The coefficients on both the tax and

JA complete list of variables and their associated standard errors are included in the appendix Table A2
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unemployment rates in Panel B are small and insignificant. The most likely explanation for this
result is the fact that firms tend to start out as unincorporated firms and only incorporate as the firm
grows. Thus, the link between self-employment status and the tax environment or aggregate demand
is diluted. The results in Panel D suggest that tax exemptions and write offs alone, which are
available to both full and part-time self-employed, are not enough of an incentive to lure some of
these males into self-employment. Panel D shows that the "part-time" self-employed males are less
responsive to changes in the tax environment. While still highly significant, the coefficients on the
lagged average tax rates are dampened when both "full-time" and "part-time" unincorporated self-
employment status is included as the dependent variable compared to Panel C where only "full-time"
self-employed in an unincorporated business are considered on the left-hand-side. Part-time self-
employment, besides allowing a number of tax write offs, does not enable individuals to under-
report as large a proportion of income to tax authorities as those engaged in self-employment full-
time.

The positive relation found here between the probability of self-employment and the average
tax rates is contingent upon the assumption that the industry-specific time trends are the same in
both countries.*? In other words, within industries, factors like technological change are assumed
to have the same effect across the two countries, which is likely to be the case given the very strong
links between the two economies of Canada and the US. This assumption, while not ideal, compares

favourably to previous research on this topic. Only when fairly strict controls are introduced into

32A Hausman test of the restrictions imposed in this model by pooling the data rejects the hypothesis that
the coefficients are the same in the two countries. However, a similar test for Canada and the US, separately, rejects
the hypothesis that the coefficients are the same across the provinces/states within these two countries. It appears
that, while useful in some contexts, the Hausman test as applied here may be overly sensitive and too stringent to
provide insightful guidance. Given the similarities in the overall structure of the two economies it seams a logical
progression to increase variation in the variables of interest by pooling across these countries.
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the model by allowing the industry-specific time trends to vary across the two countries do the

coefficients on the average tax rates become small and statistically insignificant.*

However,
relaxing this assumption is likely to eliminate much of the variation in the average tax rates.
Controlling for within-industry time trends by country while simultaneously including controls for

fixed effects across provinces/states is likely to soak up much of the variation in the tax data.

Supporting Evidence

In order to show that the positive correlation found here between the income tax rates and
the probability of self-employment is not simply a spurious relationship I present two pieces of
supporting evidence.

First, one might expect that individuals with greater potential productivity (higher income)
would be affected more by increases in income tax rates associated with income at higher points in
the income distribution than individuals with lower potential productivity. One can not determine
whether or not males at the top of the income distribution are more responsive to changes in the tax
rates from the results presented above because the income tax rates are taken from a single point in
the income distribution and applied to males at all points in the income distribution. Therefore, to
examine this relationship more closely the tax variables are interacted with education category
indicators in equation (1). This method links income tax rates to productivity by using education
as a proxy for productivity.

The results, which are presented in the top half of Table 5, confirm my expectation and

provide additional support for the tax finding. Males in the highest education category (those with

3The coefficients and standard errors on lagged average taxes for a family earning the median and the 90th
percentile are -.0343 (.0634) and .0695 (.0621) when the industry-specific time trends are crossed with a country
indicator. The standard errors correcting for group-wise autocorrelation are in parentheses.
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any post-secondary schooling) appear to be more responsive to changes in the tax rate at the 90th
percentile. The coefficient on average income tax rates at the 90th percentile interacted with the
highest education category is significantly different than zero and results in a tax effect that is more
than twice the size (0.27 versus 0.12) of those interacting the tax at the 90th with the other education
categories. An F-test on the joint significance of the tax-education interaction coefficients reveals
that these coefficients are jointly significant at the 5 percent level when the tax is calculated at the
90th percentile. As we might expect, increases in educational attainment had weaker effects on the
tax coefficient calculated at the median. The coefficient on the tax-education interaction terms were
individually not significantly different than zero and were jointly insignificant at the 5 percent level.

Second, it is undoubtably the case that the self-employed in different industries or
occupations have different abilities to avoid taxes. For instance, those proprietors whom the US
Internal Revenue Service (IRS) call “informal suppliers” or “individuals who provide products or
services through informal arrangements which frequently involve cash-related transactions or ‘off
the books’ accounting practices”** have a greater ability to under-report income. One would expect,
therefore, that the tax effect in the current study would vary in terms of magnitude across industries--
with industries characterized by these “informal suppliers” having the largest coefficients.

In the bottom half of Table 5 the tax variable is crossed with industry indicator variables.
The results show that the effect of the tax rate on the probability of self-employment varies
significantly across industries. F-tests for the null hypothesis that the coefficients are the same are
rejected at standard levels. Among the industries in which the tax effect is the largest are the retail

trade, construction and transportation industries. The industries in which the tax effect was lowest

34U.S. Internal Revenue Service, 1996, p.43.
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include finance/insurance/real estate, manufacturing and wholesale trade.

Interestingly, the rank ordering by industry of the IRS estimates of the percentage of taxes
under-reported among proprietors conform with the findings in Table 5. Under the US Taxpayer
Compliance Measurement Program (TCMP) stratified random samples of income tax returns are
subjected to intensive audits. A breakdown of the estimates of under-reporting by proprietors from
data collected through the TCMP is provided in US General Accounting Office (1990). According
to this report the industries in which the percentage of tax under-reporting was the greatest include:
Retail Sales (fixed location) 39%, Transportation 36%, Retail Sales (no fixed location) 31% and
production (including construction). The lowest estimates of under-reporting were recorded among
the wholesale trade 19%, and finance/insurance/real estate 16%. The remarkable similarities in
ranking by industry between Table 5 and the IRS estimates provide strong evidence that the
correlation found between tax rates and self-employment is not a spurious relationship.

(7) Decompositions

This section describes a simple decomposition used to determine what fraction of the overall
change in predicted male self-employment rates between 1983 and 1992* is explained by
movements in average tax rates, unemployment rates and the demographic and industrial
composition of the employed. Results for the decomposition are presented for the changes in the
predicted self-employment rates in Canada and the US, separately, as well as for the change in the
gap between the Canadian and US predicted self-employment rates that existed over this period.

One can examine aggregate predicted self-employment rates for each country separately in

*These years were chosen because both 1983 and 1992 were relative troughs in the business cycle (i.e.
years in which the unemployment rate reached a local maximum) in Canada and the US. This allows me to focus on
factors which best explain secular, rather than cyclical, changes in self-employment rates.
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any given year by averaging each of the variables in equation (1) as follows:

SE, ¥, (liax(PP), %P, Curate, 4 Gind 6 , (dem 4 (dem S  Creg, Yop, Gind WPy Cindrsg,,  (2)
Let t index the year and c index the country. The a and B's are the parameter estimates from
equation (1). Then, SE,, is the predicted self-employment rate in year t and country ¢ given the
average characteristics of the individuals in that year and country. Also, one can define groupings
of the independent variables by summing the components as follows:

SE,.” o%p" (X, 6B (X, B” OB’ (X B (X, 3)

Here, the X's replace variable names. The superscripts indicate groupings of variables: T is the tax
variable, U is the unemployment rate, D represents the demographic components including region,
I represents the industry fixed effects and UN represents the industry specific time trends, which I
think of as the unexplained component.*

The change in the predicted rate of self-employment in a given country between any two

years {t,t}, for Tt, can, therefore, be written:

SE &SE," (X, &X,)B (X, &X, ) B B &X7)B (X &X, )B WX, "8 X, )B™ )

X &X, )BT
S_Erc&ﬁtc
employment rate between t and t that is explained by the change in the provincial/state average tax

Then, for example, is the fraction of the overall change in the predicted self-
rates. One can calculate a similar fraction for changes in unemployment rates, demographics, and
the industrial composition of the work force as well as for the unexplained portion. The fraction of

the change in the gap between the Canada and the US male self-employment rates explained by each

3*To the extent that technological change is industry-specific but the same on either side of the Canada-US
border, these can also be thought of as representing technological change.
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of these components can be determined by differencing the average characteristics in equation (3)
by country so that the left-hand-side of (3) becomes the Canadian male predicted self-employment
rate in year t minus the US male predicted self-employment rate in year( t).

Table 6 shows the results of the decomposition described above for Canada (Panel A), the
US (Panel B) and the Canada-US gap (Panel C) for the years 1983-1992. Rather than repeating the
exercise for both sets of tax calculations the decomposition results are shown for the average tax
rates calculated on a family with median income only. The first column of each of the panels gives
the total predicted change attributable to each of the components (e.g. (Xri&XtcT)BT) while the second
column gives the fraction of the change that is due to changes in each of the components. The lower
half of the table breaks down the demographic grouping into its components. As one might expect,
the model does not predict the changes in the raw self-employment rates very well. For example,
the model predicts only about 35 percent of the rise in the self-employment rate that occurred in
Canada between 1983 and 1992. The model is a bit better in predicting the decline in the US rate
and the increase in Canada-US gap between the two years. Approximately 50 percent of the actual
changes in the US rate and 45 percent of the gap are predicted by the model. However, the results
useful as in ranking the explanatory power of the determinants examined.

In Canada (Panel A), changes in the provincial tax rates between 1983 and 1992 explained
the largest fraction of the predicted change in male self-employment rates among the factors
examined here. Changes in the average tax rates accounted for 192% of the overall change in the
self-employment rate. This suggests that, holding all other factors constant, the male self-
employment rate in Canada would have increased by almost twice as much as it did between 1983

and 1992 given the changes that occurred in the provincial average tax rates. In Canada, unlike in
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the US, changes in the industrial composition of the employed also helps substantially in explaining
the increase in the male self-employment rate. Changes in the unemployment rate, the demographic
composition of the workforce and the unexplained portion offset the effects of the average tax rates
and industry sector shifts. Each of these offsetting components would have led to a decrease in the
rate of male self-employment in Canada between the two years had it been the only variable to
change.

The overall fraction explained by changes in the demographic composition of the employed
was negative in Canada. However, this masks some of the effects of the individual components that
make up the demographic grouping. For instance, changes in the age and education structure of the
employed in Canada accounted positively for the overall change in male self-employment. The
positive effects of age and education were dominated by the negative effects that changes in the
number of children, marital status and province of residence had on the overall rate of male self-
employment in Canada.

In the US (Panel B), as in Canada, changes in the average tax rates explained the largest
fraction of the overall predicted change (in this case a decline) in the male self-employment rate
between 1983 and 1992. Changes in tax rates between 1983 and 1992 in the US accounted for 199%
of the overall change in the predicted male self-employment rate. Changes in the industrial
composition of workers in the US did not explain the decline in the male self-employment rate
between 1983 and 1992. In fact, the results suggest that the male rate of self-employment would
have increased if the only factor that changed over the period had been the composition of industries'
employment shares. Unlike in Canada, changes in the unemployment rate in the US explained some

(79%) of the change in the male self-employment rate over this period. Like in Canada, changes in
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the demographic composition of the employed accounted for a negative fraction of the overall
change in male self-employment. Also as in Canada, changes in age and education of the US
workforce suggest that the rate of male self-employment should have risen while changes in the
number of children, marital status and state led to a decline in the rate between 1983 and 1992.
However, in the US the effects of shifts in age and educational attainment among the employed
dominated the effects of the other demographic changes.

Finally, the decomposition is used to explain the gap between the Canada and US male self-
employment rates which widened between 1983 and 1992. The raw numbers suggest that the gap
between the two countries' male self-employment rates widened by more than 1 percentage point
between 1983 and 1992. The model predicts about a 0.6 percentage point increase in the gap
between the two years. As with the individual country analyses, changes in the provincial/state
average tax rates account for the largest fraction of the increase in the predicted gap. Changes in
average tax rates account for 197% of the predicted increase in the gap between the two self-
employment rates. Changes in the unemployment rates account for a relatively small fraction (37%)
of the increase in the gap. Shifts in both the demographic and industrial employment shares of the
two work forces countered the effects of the tax and unemployment rates on the Canada-US male
self-employment rate gap between 1983 and 1992.

Overall, the results from the decompositions show that changes in the average tax rates
consistently explain a large fraction of the predicted shifts in the Canada and US male self-
employment rates as well as the gap that opened up between the two rates from 1983 to 1992. The
role that unemployment rates played in explaining changes in the male self-employment rates is not

quite as clear. In Canada economic conditions explained a negative fraction of the rise in predicted
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male self-employment while in the US economic conditions had at least some explanatory power.
In Canada, shifts in the industrial composition of the employed appears to explain a significant
fraction of the increase in male self-employment while changes in the demographics of the workers
did not help to explain the increase. Both composition effects did not explain any of the decline in
the US rate of male self-employment nor the gap between the Canada and US rates.

(8) Conclusions

The literature on self-employment to this point has primarily focused on factors that have
global effects for most developed economies. However, the evidence suggests that no single
common factor is responsible for the trends. For this reason, this paper has focused on region-
specific factors-- namely the tax environment and economic conditions-- as possible causes for the
trends in male self-employment in North America. This examination improves upon previous
studies which have examined the effects of taxes and economic conditions on self-employment by
incorporating province or state as well as cross-country variation in the tax and unemployment data.
The results presented here provide evidence that changes in the tax environment explain a
considerable amount of the secular trends in male self-employment in North America while
economic conditions explain less of these trends.

The empirical analysis shows that even with fairly strict controls for industry characteristics,
increases in average income tax rates have positive and large effects on the rate of male self-
employment. The estimated effect of increasing taxes by 30 percent is an increase in the rate of
male self-employment in incorporated and unincorporated businesses of between 4.8 and 11.1
percent. This suggests that one of the motivations for becoming self-employed is the relative tax

advantages associated with self-employment. In fact, the decompositions demonstrate that changes



32

in average tax rates are the largest contributing factor of the possible determinants examined here
for the secular trends in self-employment in Canada and the US. While previous studies by Blau
(1987) and Devine and Mlakar (1993) reported some evidence of a positive relationship between
tax rates and self-employment the findings were not convincing because of conflicting results. In
addition, these studies did not attempt to quantify the importance of taxes as an explanation for the
trends in self-employment. Indeed, by examining the effect of the tax environment on self-
employment across variously defined groups of self-employed males, this study has uncovered some
of the more salient features of this relationship. The finding that the probability of self-employed
in a secondary job is less responsive to increases in income taxes than the same probability in a main
job implies that tax sheltering alone is not enough of an incentive to lure some North American
males into self-employment. Instead, for some it is the relative ease of under-reporting income in
self-employment that is the factor determining self-employment status among these males.

The results also support the notion that North American males turn to self-employment to
some extent during spells of high unemployment. This result adds new evidence to the debate in
the literature on whether or not individuals are being “pushed” into self-employment. It could be
that individuals experiencing unemployment find this transition to be a convenient time to become
self-employed or that self-employment is simply employment of last resort. It appears, however,
that economic conditions had a smaller role in determining self-employment among these males than
the tax environment did. Further, the unemployment rates did not explain much in terms of the
secular trends in self-employment in Canada and the US over this period, as was illustrated by the
decompositions.

A number of policy implications arise from these findings. First, raising income taxes may
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result in increased numbers of workers moving into the self-employment sector where their labor
income can be taxed at a lower rate. This will leave fewer tax paying workers which, in turn, may
require greater-than-expected increases in income taxes. Second, the fact that self-employment
appears to provide employment during downturns suggests that policies that provide assistance to
fledgling entrepreneurs may assist in alleviating the particularly harmful negative employment
effects of recessions. Not surprisingly, however, this policy prescription should be regarded as
highly tentative for a number of reasons. First, it is not clear from this analysis whether or not this
finding is a result of an increase in the actual number of self-employed individuals. It could be that
jobs in the self-employment sector are simply more insulated against demand shocks than wage and
salary jobs. Therefore, in recessions the rate of self-employment may rise because the number self-
employed holds constant while the total number of individuals employed falls. Second, supposing
that new jobs are created in the self-employment sector during recessions, we are unable to discern
from this analysis how stable these newly created self-employment jobs actually are. These jobs
could be temporary and, therefore, not worthy of assistance. It seems that an analysis that includes
a longitudinal component would be effective in providing answers to these questions. In any case

further analysis is required to sort these issues out.



TABLES

TABLE (1)

Non-Agricultural Self-Employment, 1973-1990

Percentage Point Changes

1973-1983 1983-1990 1973-1990 1990 level
COUNTRY
Australia® 2.6 0.3 2.9 12.4
Austria -3.6 -1.7 -5.3 6.4
Belgium 1.1 0.6 1.7 12.9
Canada® 0.9 0.3 1.2 7.4
Denmark -0.8 -1.3 -2.1 7.2
Finland 0.6 1.8 2.4 8.8
France® -0.9 -0.2 -1.1 10.3
Germany -1.7 0.3 -1.4 7.7
Ireland 0.6 2.6 3.2 13.3
Italy 2.4 1.6 -0.8 223
Japan® -0.8 -1.8 -2.6 11.5
Luxembourg -2.3 -1.7 -4.0 7.1
Norway* -1.0 -0.7 -1.7 6.1
Portugal 4.3 1.5 5.8 18.5
Spain 0.7 0.1 0.8 17.1
Sweden 0.0 2.2 2.2 7.0
United Kingdom® | 1.3 3.0 4.3 11.6
United States” 1.0 -0.1 0.9 7.6

a) Excluding owner-managers of incorporated businesses
b) Excluding some owner-managers of incorporated businesses
Source: OECD, Labour Force Statistics, 1970-1990, Paris, 1992.




TABLE (2)

SAMPLE CHARACTERISTICS
NON-PRIMARY SELF-EMPLOYMENT RATES AND EMPLOYMENT SHARES BY

INDUSTRY/DEMOGRAPHIC GROUP (MALES 1983-1992)

CANADA ‘ UNITED STATES

1983 1992 1983 1992

| Age | rate | share | rate share || rate | share | rate share
25-35 11.8 38.9 129 |36.9 9.8 40.1 8.0 37.2
36-45 18.1 27.6 19.2 32.4 15.0 |27.0 14.6 31.6
46-55 202 [21.2 224 [21.0 17.6 19.4 184 |[20.3
55-64 19.4 12.3 254 9.7 18.3 13.5 19.9 11.0
Education

0-8 Years 18.3 162 220 |7.6 10.8 7.5 126 |43
9-10 Years 16.5 13.9 19.4 11.7 11.9 6.8 14.1 4.2
11-13 Years 15.2 30.5 16.9 | 39.5 11.6 39.7 11.4 |373

Any Post Secondary 16.1 39.4 18.3 41.3 16.6 46.0 15.0 54.2

Marital Status

Single 10.7 11.1 10.4 16.5 9.5 14.3 7.8 18.7

Married 17.0 83.8 19.7 77.6 14.8 74.9 15.0 69.3

Div/Widow/Separated [ 16.4 5.1 19.7 59 12.9 10.8 13.6 12.0

# Children Aged <7

0 17.1 76.5 179 1763 144 |[79.0 13.9 |79.8
1 12.3 15.1 17.7 14.3 11.9 14.1 11.5 13.8
2 149 |74 20.5 8.1 11.2 |6.1 129 |57
3 or More 18.4 1.0 20.3 1.4 16.3 0.9 11.8 0.7
# Children Aged 7-17 |

0 15.0 | 60.1 17.0 | 68.1 134 | 645 13.1 67.8
1 17.7 18.7 18.6 16.0 14.2 17.8 14.0 16.4
2 18.3 152 219 12.4 15.3 12.7 14.8 11.6

3 or More 189 |59 24.3 3.6 14.6 |5.0 140 (43




TABLE (2) CONTINUED

ANADA UNITED STATES

1983 1992 1983 1992

Industry | rate | share | rate | share || rate | share | rate | share
Manufact Non-Durable (4.5 11.0 |75 94 3.8 9.3 4.1 8.4
Manufact Durables 5.4 13.7 | 4.5 12.7 (3.7 17.6 | 4.0 14.4
Construction 39.8 8.3 44.5 9.0 235 1.5 |27.2 11.5
Transportation 9.4 12.9 10.9 12.5 7.7 10.9 6.9 10.4
Wholesale Trade 19.7 ] 6.1 239 169 15.3 5.7 15.5 5.3
Retail Trade 31.0 |99 26.4 11.1 21.6 11.5 16.2 13.1
Fin/Ins./Real Estate 183 |47 23.1 5.0 20.3 53 18.6 |53
Services 22.8 [23.6 [23.0 [249 [21.8 [223 19.4 | 2438
Public Administration  |[0.0 9.8 0.0 8.4 0.0 59 0.0 6.9

Note: Data calculated using sample weights from the SCF and CPS micro-data files




TABLE (3)
Regression Results: Base Model
Linear Probability (OLS), Pooled Data
Incorporated + Unincorporated Self-Employed
Variable (50th) (90th)
Lagged Tax Rate 0.181 0.200
(0.054)** (0.040)**
Regional Unemployment Rate..... 0.194 0.184
(0.042)** (0.040)**
Age 0.015 0.015
i (0.001)** (0.001)**
Age X Country -0.001 -0.001
(0.001) (0.001)
Age Squared/1000.............ccceeeuuee. -0.125 -0.126
(0.006)** (0.006)**
Age Squared/1000 X Country...... 0.006 0.008
(0.013) (0.013)
Ed. (9-10 Years) 0.027 0.027
(0.003)** (0.003)**
Ed. (9-10 Years) X Country......... -0.020 -0.020
(0.005)** (0.005)**
Ed. (11-13 Years) 0.048 0.048
(0.003)** (0.003)**
Ed. (11-13 Years) X Country....... -0.046 -0.047
(0.004)** (0.004)**
Ed. (Post Secondary).......cceeeuveeeee 0.082 0.082
(0.003)** (0.003)**
Ed. (Post Secondary) X Country -0.080 -0.081
(0.005)** (0.005)**
Children (aged 7-17)....ccccceeeueeuncee 0.001 0.001
(0.001) (0.001)
Children (aged 7-17) X Country 0.006 0.006
(0.001)** (0.001)**
Children (aged <7)....ccccceesercscneeces 0.007 0.007
(0.001)** (0.001)**
Children (aged <7) X Country..... 0.006 0.006
(0.002)** (0.002)**
M-Status (married)......ccceeesrnerecsens 0.030 0.030
(0.002)** (0.002)**
M-Status (married) X Country.... -0.005 -0.004
(0.004) (0.004)
M-status (div/wid/sep)..c.ccceeeurecenes 0.010 0.010
(0.002)** (0.002)**
M-status (div/wid/sep) X Cntry... 0.006 0.006
(0.005) (0.005)
N 487062 487062
R - squared 0.1 0.1
Notes: (1)Indicator variables for province/state and industry dummies crossed with a time trend were included but not
presented here.
(2)Values in parentheses are White's estimators treating province/state-year cells as the primary sampling unit.
(3)**indicates significance at the 5 percent level and *indicates significance at the 10 percent level.




TABLE (4)
Regression Results: Various Specifications
Linear Probability (OLS), Pooled Data

Panel A Panel B Panel C Panel D
Incorp + Unincorp Incorporated Only Unincorp. Only F/T & P/T S-E

Variabl

ariable (50th) (90th) (50th) (90th) (50th) (90th) (50th) (90th)
Lagged Tax 0.181 0.200 0.016 0.047 0.192 0.188 0.110 0.133

(0.054)** (0.040)** (0.050) (0.040) (0.040)** (0.028)** (0.044)** (0.037)**

Unemployment 0.194 0.184 0.048 0.042 0.184 0.177 0.130 0.130
Rate (0.042)** (0.040)** (0.033) (0.033) (0.037)** (0.035)** (0.044)** (0.044)**
N 487062 487062 441154 441154 460090 460090 450867 450867
R - squared 0.10 0.10 0.06 0.06 0.07 0.07 0.06 0.06

Notes: (1)Indicator variables for province/state and industry dummies crossed with a time trend were included but not presented here.

(2)Values in parentheses are White's estimators treating province/state-year cells as the primary sampling unit.
(3)**indicates significance at the 5 percent level and *indicates significance at the 10 percent level.




TABLE (5)

Lagged Tax Rate Crossed with Education and Industry Indicators

Incorporated + Unincorporated Self-Employed

Variable (50th) (90th)
Tax Crossed With Education
Lagged Tax 0.125 0.121
(0.103) (0.074)*
Lagged Tax X -0.020 -0.003
Ed. (9-10 Years) (0.095) (0.076)
Lagged Tax X -0.003 0.033
Ed. (11-13 Years) (0.089) (0.065)
Lagged Tax X 0.125 0.145
Ed. (Post Secondary) (0.097) (0.071)**
Unemployment Rate 0.195 0.185
(0.042)** (0.040)**
R - squared 0.10 0.10
Tax Rate Crossed With Industry
Lagged Tax X 0.095 -0.072
Manufacturing Non-Durables (0.057)* (0.037)*
Lagged Tax X 0.050 0.003
Manufacturing Durables (0.076) (0.062)
Lagged Tax X 0.499 0.727
Construction (0.160)** (0.123)**
Lagged Tax X 0.321 0.284
Transportation (0.070)** (0.053)**
Lagged Tax X 0.123 0.183
Wholesale Trade (0.109) (0.088)**
Lagged Tax X 0.733 0.907
Retail Trade (0.143)** (0.096)**
Lagged Tax X -0.357 -0.122
Finance/Insurance/Real Estate (0.127)** (0.107)
Lagged Tax X -0.046 -0.023
Services (0.070) (0.052)
R - squared 0.10 0.10
N 487062 487062

Notes: (1)Regression includes the same variables as the base case (eq. 1) but the results are not presented here.
(2)Values in parentheses are White's estimators treating province/state-year cells as the primary sampling unit.
(3)** indicates significance at the 5 percent level and * indicates significance at the 10 percent level.




TABLE (6)
Decomposition Results: 1983-1992, Canada, United States and Gap
Coefficients Taken From Pooled Data

Panel A Panel B Panel C
Variable Canada United States Gap (Canada-U.S.)
Change Fraction Change Fraction Change Fraction
1992-1983 Predicted 1992-1983 Predicted 1992-1983 Predicted
Change Change Change
Raw Self-Employment Rate 0.0051 -—-- -0.0071 -—-- 0.0122 -—--
Predicted Self-Employment Rate 0.0018 1.00 -0.0037 1.00 0.0055 1.00
Tax Rates 0.0035 1.92 -0.0074 1.99 0.0108 1.97
Unemployment Rates -0.0009 -0.52 -0.0029 0.79 0.002 0.37
Demographics -0.0010 -0.56 0.0052 -1.41 -0.0062 -1.13
Industry 0.0032 1.79 0.0050 -1.34 -0.0018 -0.32
Unexplained Portion -0.0029 -1.64 -0.0036 0.97 0.0006 0.12
Breakdown of Demographics

Age 0.0016 0.88 0.0021 -0.57 -0.0005 -0.10
Education 0.0002 0.12 0.0045 -1.21 -0.0043 -0.78

# Children -0.0008 -0.46 -0.0001 0.04 -0.0007 -0.12
Marital Status -0.0007 -0.39 -0.0013 0.35 0.0007 0.12
Province -0.0013 -0.71 -0.0001 0.03 -0.0014 -0.25
Notes: (1) The first column of each panel equals the total change attributable to each of the components (e.g. (X, &X, )BT) or (X-&X ()&(X . &X 1 ))BT)

(2) The second column of each panel equals the first column divided by the total predicted change.




TABLE (A1)

Various Specifications For Illustration
Self-Employment Indicator as Dependent Variable Linear Probability (OLS), Pooled Data

Including Current & Lagged Tax/U-Rate

Males Aged 25-54

Variable (50th) (90th) (50th) (90th)

(250 1] 1) IR -0.025 -0.084 0.148 0.163
(0.073) (0.074) (0.055) (0.041)

| 17:0°C( 1) 1) JRS 0.157 0.229 ceee cenes
(0.060) (0.061)

(1121 1 -3 0.151 0.169 0.204 0.195
(0.053) (0.052) (0.040) (0.039)

lurate....ccceeeeeeeeeeecnnne 0.045 0.010
(0.066) (0.064)

N 439609 439609 424814 424814

R - squared 0.10 0.10 0.10 0.10

Notes: (1)Regressions include same variables as the base case (eq. 1) but the results are not presented here.
(2)Values in parentheses are White's estimators treating province/state-year cells as the primary sampling unit.




Regression Results: Table (5) Continued
Self-Employment Indicator as Dependent Variable Linear Probability (OLS), Pooled Data

TABLE (A2)

Incorp + Unincorp Incorporated Only Unincorp. Only F/T & P/T S-E
Variable (50th) (90th) (50th) (90th) (50th) (90th) (50th) (90th)
Itax(pp)..ceee. 0.181 0.200 0.016 0.047 0.192 0.188 0.110 0.133
(0.054) (0.040) (0.050) (0.040) (0.040) (0.028) (0.044) (0.037)
urate....oceeees 0.194 0.184 0.048 0.042 0.184 0.177 0.130 0.129
(0.042) (0.040) (0.033) (0.033) (0.037) (0.035) (0.044) (0.044)
Manuf. Dur 0.002 0.001 -0.001 -0.001 0.003 0.002 -0.001 -0.002
(0.007) (0.007) (0.004) (0.004) (0.0006) (0.0006) (0.005) (0.005)
Construction. 0.251 0.250 0.093 0.092 0.204 0.203 0.179 0.179
(0.020) (0.020) (0.015) (0.015) (0.0106) (0.0106) (0.009) (0.009)
Transport...... 0.040 0.041 -0.008 -0.007 0.048 0.048 0.052 0.052
(0.008) (0.008) (0.005) (0.005) (0.007) (0.007) (0.010) (0.010)
Whole.Trade 0.112 0.112 0.057 0.057 0.069 0.069 0.035 0.035
(0.013) (0.012) (0.009) (0.009) (0.009) (0.009) (0.007) (0.007)
Retail Trade.. 0.230 0.230 0.111 0.111 0.164 0.164 0.115 0.115
(0.016) (0.0106) (0.013) (0.013) (0.012) (0.012) (0.009) (0.009)
Fin/Ins/RealE 0.149 0.149 0.065 0.064 0.106 0.106 0.102 0.102
(0.016) (0.0106) (0.012) (0.012) (0.0106) (0.0106) (0.014) (0.014)
Services........ 0.167 0.167 0.043 0.043 0.145 0.145 0.154 0.154
(0.009) (0.009) (0.007) (0.007) (0.007) (0.007) (0.008) (0.008)
Pub. Admin. -0.065 -0.065 -0.046 -0.045 -0.027 -0.026 -0.001 -0.001
(0.007) (0.007) (0.005) (0.005) (0.005) (0.005) (0.007) (0.007)
AGC.erererrererene 0.015 0.015 0.007 0.007 0.010 0.010 0.011 0.011
(0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
age X country -0.001 -0.001 0.004 0.004 -0.004 -0.004 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
agesq/1000..... -0.125 -0.126 -0.061 -0.061 -0.079 -0.080 -0.099 -0.099
(0.006) (0.006) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
agesqc/1000.... 0.006 0.008 -0.033 -0.032 -0.036 -0.037 0.001 0.001
(0.013) (0.013) (0.001) (0.001) (0.001) (0.001) (0.013) (0.013)
ed(9-10 Yrs) 0.027 0.027 0.011 0.011 0.021 0.021 0.018 0.018
(0.003) (0.003) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
ed(9-10yrs)Xc -0.020 -0.020 0.005 0.005 -0.025 -0.025 -0.020 -0.020
(0.005) (0.005) (0.003) (0.003) (0.005) (0.005) (0.005) (0.005)
ed(11-13yrs)... 0.048 0.048 0.034 0.034 0.025 0.025 0.028 0.028
(0.003) (0.003) (0.001) (0.001) (0.003) (0.003) (0.003) (0.003)
ed(11-13)Xc... -0.046 -0.047 -0.010 -0.010 -0.044 -0.045 -0.044 -0.045
(0.004) (0.004) (0.003) (0.003) (0.004) (0.004) (0.005) (0.005)
ed(PostSec).... 0.082 0.082 0.069 0.069 0.032 0.032 0.042 0.042
(0.003) (0.003) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
ed(PostSec)Xc¢ -0.080 -0.081 -0.037 -0.037 -0.060 -0.060 -0.045 -0.045
(0.005) (0.005) (0.003) (0.003) (0.005) (0.005) (0.005) (0.005)




Table (A2) Continued

Incorp + Unincorp Incorporated Only Unincorp. Only F/T & P/T S-E
Variable (50th) (90th) (50th) (90th) (50th) (90th) (50th) (90th)
# child(7-17)... 0.001 0.001 0.002 0.002 -0.001 -0.001 0.000 0.000
(0.001) (0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
#(7-17)Xcntry 0.006 0.006 0.004 0.004 0.004 0.004 0.009 0.009
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
# child(<7)...... 0.007 0.007 0.004 0.004 0.004 0.004 0.005 0.005
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
#(<7T)Xcntry... 0.006 0.006 0.003 0.003 0.004 0.004 0.010 0.010
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
married.......... 0.030 0.030 0.020 0.020 0.015 0.015 0.019 0.018
(0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
marriedXc..... -0.005 -0.004 0.008 0.008 -0.012 -0.012 -0.009 -0.009
(0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
0.010 0.010 0.000 -0.001 0.011 0.011 0.014 0.014
(div/wid/sep). (0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
0.006 0.006 0.009 0.009 -0.001 -0.001 0.000 0.000
(div/wid/sep). (0.005) (0.005) (0.003) (0.003) (0.004) (0.004) (0.006) (0.006)
Xentry
N 487062 487062 441154 441154 460090 460090 450867 450867
R - squared 0.10 0.10 0.06 0.06 0.07 0.07 0.06 0.06

Notes: (1)Indicator variables for province/state and industry dummies crossed with a time trend and a time trend
squared were included but not presented here.

(2)Values in parenthesis are White's estimators treating province/state-year cells as the primary sampling unit.




FIGURES

Figure (1)

CANADA/U.S. MALE NON-PRIMARY SELF-EMPLOYMENT
1983-1994 (aged 25-64)
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Figure (2)
MALE NON-PRIMARY SELF-EMPLOYMENT BY INCORPORATION STATUS
1983-1994 (aged 25-64)
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Figure (3)

Average Tax Rate

CANADA/U.S. ANNUAL AVERAGE TAX RATES:
FAMILY EARNING MEDIAN INCOME (1982-1993)
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Figure (4)
CANADA/U.S. AVERAGE ANNUAL TAX RATES:
FAMILY EARNING 90th PERCENTILE INCOME (1982-1993)
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Figure (5)

CANADA AVERAGE TAX RATESBY PROVINCE:
FAMILY EARNING MEDIAN INCOME (1982-1993)
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Figure (6)
U.S. AVERAGE TAX RATESBY STATE:
FAMILY EARNING MEDIAN INCOME (1982-1993)
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Figure (7)

Unemployment Rate
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Figure (8)

Unemployment Rate

CANADIAN ANNUAL UNEMPLOYMENT RATES:
BY PROVINCE 1983-1994
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Appendix

A. EMPLOYMENT STATUS QUESTIONS:

CANADA (SCF)

"In ...'s job, was he/she a paid worker, self-employed or an unpaid family worker?"

Worked for Others
1.Paid Worker (Private, Public)
2.Unpaid Family Worker

Self-Employment

Incorporated Business - with paid help

Incorporated Business - no paid help

Unincorporated Business - with paid help

Unincorporated Business (include self-employed without a business) - no paid help

US (CPS)

"What was ...'s longest job during 19..7"

Class of Worker

Paid Self-Employment

1. Private 1. Incorporated? =+ Yes
2. Federal Government 2. =+ No
3. State Government 3. Without Pay

4. Local Government

B. TAX CALCULATIONS:

Both for Canada and the US, income is assumed to come from employment and the family is
assumed to have no dependents. In Canada, the couple is assumed to file independently, deductions
are taken for CPP or QPP and Ul premiums and, a sales tax credit introduced in 1986 and the Goods
and Service Tax creditin 1991 are reflected in the calculations. However, no provincial low income
deductions, cost of living credits or sales tax credits are included in the tax calculations for Canada.
In the US, the couple is assumed to file jointly and TAXSIM covers ordinary and super tax brackets,
earned income credits, secondary earner deductions and other important features of the US tax code.

C. VARIABLE DESCRIPTION:



Industry Indicators: manufacturing non-durables (omitted industry), manufacturing durables,
construction, transportation/communication, wholesale trade, retail trade, finance/insurance/real-
estate, services and public administration

Demographic Variables: The demographic variables include age, age squared, dummy variables
for education (0-8 years (omitted group), 9-10 years, 11-13 years and any post secondary), number
of young children (aged less than 7), number of older children (aged 7 to 17), and dummy variables
for marital status (single (omitted group), married and divorced/widowed or separated).

Region: The regions include the 10 provinces in Canada and the 50 states and the District of
Columbia in the United States. The omitted region is Alabama.

Time and Time Squared: time and timesq are the time trend and the time trend squared for the
omitted industry.
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