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Abstract This paper investigates the determinants of self-employment survival
among women and men using the Canadian Survey of Labour and Income Dynam-
ics. Survival is analyzed in the context of a single outcome (exiting self-employment)
and in the context of multiple outcomes or competing risks (i.e. self-employment
exit due to failure, versus non-failure exits). The largest detriment to survival for
women is number of children. Whereas children improve survival rates for men. Non-
participation in the labor force prior to starting a self-employment spell increases the
probability of failure for women, but not men. Consistent with the liquidity constraint
hypothesis, women who have personal wealth are less likely to exit self-employment.
For women, this wealth effect does not depend on exit type. However, for men, the
availability of personal wealth reduces the probability of exiting self-employment
due to failure, but increases the probability of non-failure exits.
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Introduction

Similar to the United States, self-employment rates in Canada are substantially lower
for women than for men. In 2013, approximately 36 percent of the self-employed
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were women, a figure that has changed little since the 1980s.1 Khun and Schuetze
(2001) report that in 1998, only 7.77 percent of Canadian women were self-
employed, relative to 11.05 percent of men. Moreover, exit rates are 27 percent
higher for female self-employed over the 1981-1994 period in Canada.2 Yet little is
understood about what drives these gender differences in self-employment survival.

Some insight may be gained from the literature on gender differences in the credit
market. For example, in 1994, the Canadian Federation of Independent Businesses
report that women are 20 percent more likely to be refused financing than men, and
those women who do obtain funds are charged higher interest rates.3

This paper contributes to the literature on self-employment by exploring the deter-
minants of self-employment survival for men and women using the Canadian Survey
of Labour and Income Dynamics (SLID). Given the large gender gap in business
financing in Canada, I will focus substantial attention to the issue of liquidity con-
straints and personal funds. In particular, I introduce a new measure to proxy for
liquidity constraints; I consider the non-linearity of the relationship between per-
sonal funds and self-employment survival; and finally, I investigate whether this
relationship differs if one exits self-employment for personal reasons versus business
failure. Estimation is carried out with proportional hazards analysis, and I address the
concern of unobserved heterogeneity using two separate techniques.

The paper is organized as follows: the first section, “Liquidity Constraints and
Other Factors Associated with Self-Employment Survival,” briefly describes factors
associated with self-employment survival in the literature; “Methodology” outlines
the empirical methodology and proxies for liquidity constraints; “Data” describes
the structure of the data; Regression results and sensitivity analysis are discussed in
“Results”; “Discussion and Caveats” concludes.

Liquidity Constraints and Other Factors Associated with Self-Employment Survival

There is a large and growing empirical literature investigating whether liquidity con-
straints limit self-employment entry, and a somewhat smaller literature that considers

1During the 1980s approximately 30 percent of self-employed were women. Author’s calculations using
the Canadian Labour Force Survey.
2Lin et al. (2000) report separate ln(exit rate) of 3.178 for female and 2.936 for male self-employed.
3Several studies, in Canada and abroad, suggest that personal and business characteristics can explain
most of this gender gap (e.g., Fabowale et al. 1995; Haines et al. 1999; Coleman 2000; and Blanchflower
et al. 2003). However, there are two reasons to question the validity of these findings. First, the majority of
these studies use survey data composed of business owners only. Such data cannot account for differences
in rejection rates among individuals who applied for loans, but ended up not starting a business. Studies
which use proprietary bank data, like Haines et al. (1999), may still be biased because, as Blanchflower
et al. (2003) suggest, loan rejection gaps will be underestimated if minority (female) application rates are
low from fear of rejection. As an example, Coleman (2000) finds that only 35 percent of female business
owners applied for external funding, versus 45 percent of men. Evans and Jovanovic (1989) suggest that
binding liquidity constraints can inhibit both entry and success in self-employment. Thus, poorer access
to capital may be behind at least some of the gender differences in self-employment exit rates. Indeed,
Fairlie and Robb, 2009 find that lower amounts of start-up capital among women can account for over 40
percent of the gender gap in business closure rates in the United States.
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business survival. Across both the entry and survival literature personal wealth is typ-
ically used as a proxy for liquidity constraints because, in the presence of binding
constraints, individuals with personal funds will be among the few that have suffi-
cient capital to start and succeed in business. Several of the entry studies (e.g., Evans
and Jovanovic 1989; Holtz-Eakin et al. 1994a; Fairlie 1999; Dunn and Holtz-Eakin
2000; Kan and Tsai 2006), find results consistent with liquidity constraints inhibiting
self-employment entry. However, Hurst and Lusardi (2004) report that the positive
association between wealth and capital disappears when one controls for the endo-
geneity of wealth. Among the studies on self-employment survival, Taylor (1999)
finds an insignificant relationship between a proxy for wealth and self-employment
duration for men and women, while Evans and Leighton (1989); Bates (1990);
Holtz-Eakin et al. (1994b); and (Fairlie and Robb 2007, 2009), report evidence con-
sistent with the theory that business survival is inhibited by the presence of liquidity
constraints. Fairlie and Robb (2009) further estimate that differences in start-up cap-
ital can account for a substantial portion (over 40 percent) of the racial differences
and gender differences in business closures in the United States.

In addition to capital, several other characteristics are associated with incidence
and success in self-employment. For example, presence of children is a determining
factor for self-employment selection among women (Hundley 2000), and Fairlie and
Robb (2009) find that twice as many women report owning a business to manage
family responsibilities, whereas a greater share of men own their business to have a
primary source of income. Fairlie and Robb (2009) further note gender differences
in the reasons for entering a business may be behind some of the male-female gap in
business success.

Among the most influential characteristics associated with business survival ver-
sus failure are: age, education, capital, number of children, previous labor market
experience (prior work experience, experience in a family business, business experi-
ence, unemployment, quitting one’s previous job), industry, marital status, and urban
versus rural location (e.g. See Bates 1990; Holtz-Eakin et al. 1994b; Taylor 1999; Lin
et al. 2000; Fairlie and Robb 2009; Haapanen and Tervo 2009; Millán et al. 2010).
Moreover, Fairlie and Robb (2009) find that major contributors to the higher rates of
business failure among women (relative to men) are startup capital, prior work expe-
rience in a family business, prior work experience in a similar business, education
and marital status. This study employes a similar set of covariates in the proportional
hazards and competing risks analysis.

Methodology

Proportional Hazards Analysis

Duration analysis is carried out on a sample self-employment spells. Because I have
precise data on spell start and end dates, I use a continuous time duration analysis,
the Cox (1972) proportional hazard rate model, to investigate spell duration.

The hazard rate, λ(t; X), is the conditional probability of spell end at time t, where
t depicts the amount of time that has passed since the start of a job spell. In the
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proportional hazards model, observable characteristics, X, are assumed to affect a
baseline probability of failure at an equal proportion for any time t. The model is thus:

λ(t; X) = λ0(t)e
Xβ (1)

where λ0(t) is the baseline hazard at time t, that is, the probability of exiting self-
employment in time t, conditional on survival up to time t. Estimation involves a
partial likelihood technique and, as such, the functional form of λ0(t) need not be
specified. Thus, no restrictions are imposed on duration dependence. Rather than
reporting coefficients, β, I report hazard ratios: exp(β). A positive coefficient, β,
results in a proportional hazard contribution greater than 1; therefore a hazard greater
than 1 indicates an increased probability of business exit. For example, a hazard ratio
of 1.10 for a particular characteristic is interpreted as a ten percent increase in the
probability of exit, at any time t, given a one unit increment of that characteristic.
The variables in X include characteristics which are associated with business sur-
vival. Thus, X includes a proxy for liquidity constraint, indicator variables for age
categories, marital status, previous labor force status, immigrant status, and home
ownership, log(income), log(income)2, tenure at previous job, tenure2 number of
self-employed in family, number of children under 15, the provincial unemploy-
ment rate, and region4 and annual fixed effects. Values for these characteristics are
recorded the year prior to the spell start.5 This baseline specification is similar to
that of Taylor (1999), with the exception that he includes education, industry, and
involuntary job end, which I incorporate in the sensitivity analysis.

Sensitivity analysis includes both alternative specifications and estimation tech-
niques. A discrete analogue to Cox proportional hazards, the Prentice and Gloeckler
(1978) model is implemented to ensure that the assumption of continuous time does
not affect the results. Further, I consider the sensitivity of these results to potential
unobserved heterogeneity by including gamma distributed frailty in the Cox frame-
work, and a discrete mixture distribution, recommended by Heckman and Singer
(1984), in the Prentice and Gloeckler (1978) framework.6 Alternative starting values
for two mass points are considered in the discrete mixture model. Finally, I investi-
gate duration by exit type in a competing risks framework, where competing risks are
analyzed by treating all self-employment exits, other than the one being analyzed, as
censored. (See Jenkins (2005) for a detailed discussion of competing risks models).

Liquidity Constraint Proxies

A common method used to ascertain the presence of liquidity constraints is to inves-
tigate the effect of wealth on self-employment outcomes. A positive coefficient on

4The regions are Eastern, Ontario, Quebec, Prairies, and BC. Ontario is omitted.
5One benefit of the panel data is that the values of explanatory variables can be taken from the year prior to
a spell start, mitigating the issue of endogenous personal characteristics. If these values were taken during
the spell and an exit probit performed, then business success could be determining both the characteristics
and exit probability.
6I gratefully acknowledge the use of Jenkins (2006, 2008) code, hshaz and pgmhaz, and supporting
documentation, to estimate the discrete models.
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wealth is consistent with binding liquidity constraints. However, measures of wealth
are not always available. In such cases, investment income is often used. Fairlie
(1999), Georgellis and Wall (2005), Taylor (1999), Bruce (1999), and Cowling and
Taylor (2001) all use investment income as a proxy for wealth (liquidity). Taylor
(1999) and Cowling and Taylor (2001) use a binary cutoff rather than a linear for-
mat. Evans and Leighton (1989) subtract labor from total earnings, to obtain an
estimate of capital income, while Holtz-Eakin et al. (1994b) impute asset holdings
from investment income by assuming constant rates of interest. Both Fairlie (1999)
and Holtz-Eakin et al. (1994b) note that investment income, as a proxy, may be noisy.
The latter authors employ inheritance as a preferred proxy, while Fairlie (1999) uses
cash payments (which include inheritances) in this regard. Hurst and Lusardi (2004),
however, demonstrate that inheritances are not random events since the impact of
an inheritance received after starting self-employment is as much a predictor as
receiving an inheritance beforehand.

Theoretically a cut-off, rather than a continuous variable, is a reasonable measure.
Once a person has sufficient capital to fund a business, additional capital should have
little impact on ability to enter and succeed. As such, the first liquidity constraint
proxy that I employ is a flag equaling one if an individual’s own investment income
is at or above $200 annually. The cut-off of $200 is chosen because it implies (at five
percent interest) an amount of capital that is large enough to cover minimal start-up
costs, $4,000.7 This cut off is also consistent with Taylor’s (1999) wealth proxy, a
flag for £100 in investment income.

Investment income includes (net of carrying charges): interest received on bonds,
deposits and savings certificates, trust funds, estates, or other investment income,
dividends, net rental income, as well as interest on mortgages, and loans. It also can
include some income from partnerships and incorporated businesses, which is why it
is essential that this variable be measured prior to the start of a business. Investment
income does not include pension income, nor any support payments or scholarships.
This measure is quite close with that used by Taylor (1999), Georgellis and Wall
(2005) and Fairlie (1999).

As cited above, investment income may be a noisy measure of wealth. Moreover,
neither wealth nor investment income is a perfect proxy for liquidity constraints.8 For
one, these proxies may be endogenous. Individuals with higher ability may succeed

7Hurst and Lusardi (2004) find that the lowest quantile of low capital industries start with an average of
$3,155. This information is derived from the National Survey of Small Business Finances (1987) and is
converted to 1996 U.S. dollars. The equivalent amount in Canadian dollars is in the range of $4,264.
8There are several different methods by which the literature measures liquidity constraints. Consistent
with the literature I apply the term liquidity loosely as any measure of funds from which the individual
may draw to start a business. Although liquidity and wealth are used interchangeably, it should also be
noted that wealth measures are not entirely liquid. Wealth includes housing assets, which may be used
as collateral, or sold for funds, but are not necessarily a preferred method for generating start-up capital.
Moreover, liquidity and liquidity constraints have slightly different meanings. While ownership of liquidity
implies the absence of constraints, a proxy for constraints need not be a quantitative measure of liquidity.
For example, an alternative proxy for the presence of liquidity could be an indicator for withdrawal of
retirement savings.
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in both wealth accumulation and in self-employment survival. There are several addi-
tional concerns associated with the interpretation of the coefficient on the liquidity
proxy. Cressy (1999) notes that a positive coefficient on wealth may be capturing risk
aversion because higher wealth implies higher risk tolerance, which would increase
the likelihood of riskier labor market choices. Furthermore, Treichel and Scott (1987)
remark that women may have a preference to self-finance. This preference would
generate a positive correlation between liquidity and self-employment, even in the
absence of credit market constraints. Interpretation of gender differences in coeffi-
cients is also complicated. If the coefficient for men is zero, and the coefficient for
women is positive, then results are consistent with the hypothesis that the liquidity
constraint is binding for women, but not men. The interpretation is not straightfor-
ward if both sexes’ coefficients are positive, even if one coefficient is significantly
larger than the other.9 The size of the coefficient indicates a magnitude of response,
but does not necessarily identify the severity of the liquidity constraint itself.

In order to address all but the last of these issues, I employ a novel proxy for
liquidity constraints: I construct an indicator variable which equals 1 if the person
withdraws funds from their Registered Retirement Savings Plans (RRSPs). Unlike
wealth, which represents an accumulated stock that is potentially correlated with abil-
ity, RRSP withdrawals are flows out of savings, and given the tax penalties involved,
withdrawals are not likely to occur in the absence of a financial constraint. As dis-
cussed in Rybczynski (2013), approximately 65 percent of the population holds
RRSPs. Moreover, one’s own business is not an eligible RRSP investment. Thus, one
must typically make a withdrawal to obtain RRSP funds for business. However, a
major drawbacks of the RRSP proxy is that a relatively small fraction of the popu-
lation makes an RRSP withdrawal in any given year. This low rate of withdrawal,
coupled with the fact only a small fraction of individuals are self-employed, means
that estimates will be based on the actions of a small number of observations. Thus,
one must be cautious in using the results from this proxy to make inferences on the
general population.

Data

I use Panel 1 (1993–1998) of the Canadian Survey of labor and Income Dynamics
(SLID). I focus on the first panel because of the historically high sources of pri-
vate funding during this period. Private funding and self-employment rates declined
substantially after the dot-com bust in early 2000, and continued to fall for several
years thereafter. Thus, the 1993–1998 period represents a rather stable period of easy
access to credit, whereby if there is discriminatory lending, it is likely concentrated
amongst marginalized groups. Moreover, RRSP contribution limits remained stable
over this time period, and the absence of a recession during this time frame means
that withdrawals are less likely to be made for income smoothing.

9However, Fairlie (1999), analyzing self-employment entry across race, interprets the larger positive
coefficient estimate for blacks (relative to whites) as indicative that credit market discrimination may exist.
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A major benefit to using the SLID is that it is a nationally representative, longitu-
dinal survey, with detailed information on personal and job related characteristics for
individuals (aged 15 and older), and their family. Information is collected for up to
six jobs per year per person. The baseline sample is restricted to those who are over
20 at the start of the panel. Moreover, persons who are out of scope, or leave the panel
due to institutionalization, or international migration are excluded. Because the num-
bers of self-employed are small, I drop observations for which data is missing, except
when doing so would significantly diminish the sample. In such cases I include an
indicator for the missing variables. Aside from stronger predicted associations and
slightly lower statistical significance, results are not sensitive to this decision.

Duration analysis is carried out on self-employment job spells. Thus, each obser-
vation represents a self-employment job spell, not a person.10 Individuals with more
than one self-employment job spell will have more than one observation in this sam-
ple. As such, standard errors are adjusted by clustering on the person identifier. A
job is categorized as self-employed if the reported class of worker is self-employed,
incorporated or unincorporated, with employees or without.11 Because I observe
exact start and end dates in the SLID, I can retain multiple spells within the same
year. Self-employment job duration is calculated as the difference between spell end
and start dates. However, a fraction of spells do not end within the panel or have
missing end dates (these are treated as right censored), and a fraction of spells start
before 1993 or have missing start dates (these are treated as left censored).12 Left
censored spells are dropped, as is standard practice in the duration literature. More-
over, in order to observe the characteristics of the self-employed in period t-1, I only
consider self-employment spells that start on or after 1994. Finally, home ownership
information was not collected for 1993, so I extrapolate that those who owned a home
in 1994 did so in 1993 as well. Results are not sensitive to these decisions.

The final sample of self-employment job spells contains 987 male and 734 female
spells. I conduct robustness checks on alternative sample criterion, and results are
substantively similar.

Results

Spell durations by gender are presented in Table 1. On average, female spells
are shorter than male spells. This result is echoed in the Kaplan-Meier13 survival

10However, the characteristics associated with a particular job, are the characteristics of the person in the
year prior to the start of this specific job.
11I classify jobs by the respondents self-report; however, some self-employment may be less serious than
others. Some entrepreneurs have multiple jobs, and have businesses lasting less than one month. Short
spells cannot be distinguished as failures or planned contract work. As such, I do not pre-condition my
measure of self-employment status on duration or success. This definition is similar, in spirit, to that of
Hurst and Lusardi (2004).
12The majority of unknown ends occur at the termination of the Panel. However, 16–18 percent are truly
unknown. Such ends may occur if subsequent interviewees deny the existence of a job (for example, a
proxy respondent may not be aware of a job spell).
13The Kaplan-Meier curve, survivor function, shows the conditional probability of an agent surviving time
t, given that they reach time t.
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Table 1 Self-employment spell characteristics

Male Female

# individuals 804 637

# distinct self-employment spells 987 734

average spell duration (months) 13.31 12.09

% right censored 51 54

% exit by exit type

exit family reasons − 0.04

exit personal reasons 0.15 0.28

exit failure 0.23 0.50

exit voluntary 0.62 0.17

The column of exit types for female spells sums to 101 due to rounding. Gender differences are significant,
at conventional levels, for the lower portion of the table

curves, depicted in Fig. 1. Note that survival time is scaled to months, rather than
days, for ease of viewing. Women have slightly higher survival probabilities over
the first few months of a job spell, but for all later months men have substantially
higher survival probabilities. A log rank test for the equality of the survivor func-
tions rejects gender differences in duration. Table 2 shows summary characteristics
of self-employment spells by gender. Provincial unemployment rate, squared terms,
missing value, industry, regional, and annual indicators are omitted for brevity. The

Fig. 1 Kaplan-Meyer survival curves by gender
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Table 2 Sample characteristics (year prior to spell start)

Male Female

liquidity constraint proxies (indicators)

investment income 200+ 0.1601 0.1526

home ownership 0.7344 0.7007

rrsp withdrawal flag 0.0699 0.0490

age (indicators)

age 23 to 29 0.1814 0.1907

age 30 to 44 0.4529 0.5041

age 45 to 54 0.1753 0.1540

age over 55 0.1125 0.0586

family details

married (indicator) 0.7123 0.6826

# kids under 15 0.4245 0.4946

# self-employed in family 0.1692 0.2752

spousal self-employment (indicator) 0.0866 0.1894

labor force history

unemployed full/part year (indicator) 0.3029 0.2616

not in labor force full/part year (indicator) 0.2432 0.2684

tenure 2.7110 1.8407

(5.441) (3.9309)

log income 9.6465 8.7283

(1.7181) (2.2254)

self-employment experience (indicator) 0.3688 0.3038

management experience (indicator) 0.2817 0.1989

involuntary end to last job (indicator) 0.0770 0.0545

worked at home (indicator) 0.1753 0.2629

full-time year prior (indicator) 0.7497 0.4905

unemployment insurance receipt (indicator) 0.3445 0.2302

education (indicators)

high school graduate 0.1165 0.1335

some post secondary 0.1469 0.1689

certificate 0.3769 0.3869

bachelors 0.0669 0.1131

professional or graduate degree 0.0415 0.0450

#observations 987 734

Means are displayed (with standard deviations in brackets underneath for non-binary variables). Variables
omitted from the table are: regional indicators, provincial unemployment rate, immigrant, and invalid
response flags, industry and annual dummies. All displayed means have significant gender differences
except the constraint proxies, ages 23 to 29 and 45 to 54, and education (except bachelors)
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values of characteristics are taken from the year prior to the start of the spell. Of note
is that women in self-employment jobs spells are less likely than men to have high
investment income, to own a home or to withdraw RRSPs prior to the start of the job.

Cox proportional hazard estimates for the baseline specification are reported in
Table 3.14 Rather than coefficients, the hazard ratio contributions are presented, due
to the ease of interpretation. A value less than one indicates a negative impact on the
hazard ratio, and thus a lower propensity to exit self-employment. The hazard rate
contribution of 0.69 for investment income 200+ implies that those with over $200
in investment income have a 31 percent lower probability of exit than those with less
than $200 in investment income. Because I report hazard ratios, and because their
relationship with the coefficients is non-linear, P-values are presented rather than
standard errors.

Estimating the proportional hazard model for each sex individually, I note that
different characteristics correlate with male versus female survival probabilities. In
particular, additional children and self-employed in family are associated with an
increase in the probability of exit for women, but a decrease for men. Moreover,
the hazard ratios on the liquidity proxy are distinct. Unlike Taylor (1999), I find
results consistent with the credit constraint hypothesis for women. A self-employed
woman who has $200 or more in investment income, the year before she starts a self-
employed spell, is associated with approximately 31 percent lower probability of exit.
The same is not true for men. A self-employed man, with high investment income,
faces a half percent greater probability of self-employment exit. Home ownership
indicator variables are insignificant for both sexes.

I consider whether estimates on the liquidity constraint proxy are robust to alterna-
tive specifications, subsamples, and proxies. Table 4 presents this sensitivity analysis.
The first row re-states the baseline specification estimates. In the second row, I
present the hazard ratios for spells of unmarried observations only, since the financial
resources of a married person may greater than their individual resources. However,
I find that the hazard ratios for the unmarried subsample are not significant.

Industry Canada (2003) reports that new businesses are less likely to obtain com-
mercial financing than existing firms. My results suggest the same. When I omit
spells of those who were previously self-employed (those who would most likely
have developed banking relationships) high investment income is even more strongly
associated with survival for female spells. Female self-employment spells with high
investment income have nearly a 60 percent lower probability of failure than those
without high investment income. Moreover, this estimate is significantly different
across the sexes.15

14Prior to inference using proportional hazard estimates, one should first confirm that the impact of
characteristics is indeed constant (proportional). Two tests are run to consider the proportionality of the
investment variable: plotting the observed against the predicted hazard, and plotting the -ln(-ln(survival))
curves at each value of the investment income 200+ flag. Adjusting for other covariates, both tests
indicates that the proportional hazards is not violated.
15The benefits to more restrictive samples is that interpretation is cleaner on a more homogeneous sample.
The drawback to restricted samples, and novel proxies for liquidity constraints as well, is that the samples
can become quite small. In some cases, the sample may be too small to obtain precise estimates and the
external validity of the results on small samples is questionable.
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Table 3 Self-employment exits, by gender, Cox proportional hazard rate model

Male Female

liquidity constraint proxies (indicators)

investment income 200+ 1.005 0.6866**

(0.973) (0.036)

home ownership flag 0.8025 0.8743

(0.150) (0.431)

age dummies

age 23 to 29 0.7753 0.6696*

(0.194) (0.073)

age 30 to 44 0.6940* 0.5423***

(0.078) (0.006)

age 45 to 54 0.5717** 0.6177*

(0.015) (0.081)

age over 55 0.6898 0.5522*

(0.152) (0.083)

family details

married 0.7705 0.6865**

(0.102) (0.025)

# kids under 15 0.8415* 1.1857*

(0.081) (0.066)

# self-employed in family 0.8864 1.1343

(0.294) (0.291)

labor force history

unemployed part/full year 1.227 0.9955

(0.051) (0.972)

not in labor force part/full year 1.0626 1.3873**

(0.568) (0.012)

tenure 0.9584* 0.9052**

(0.091) (0.011)

tenure2 1.0009 1.0036**

(0.192) (0.042)

log(income) 1.0334 1.0174

(0.719) (0.823)

log(income)2 0.9988 0.9974

(0.868) (0.681)

#observations 987 734

Log likelihood −2988.99 −1953.75

LR Chi squared 169.64 171.80

Hazard ratio contributions presented with p-values in brackets underneath. Standard errors corrected by
clustering on personid. Chi squared is a likelihood ratio test of all coefficients=0. Omitted from the table
but included in the regression are indicators for immigrant status, region and annual fixed effects. *, **
and *** indicate statistical significance at the 0.1, 0.5 and 0.01 % levels respectively. Pooled regression
with gender interaction on all covariates yields a pvalue of 0.113 on the gender*liquidity proxy interaction.
Gender differences, significant at the 10 % level or better, are in bold
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Table 4 Cox proportional hazards results on the liquidity constraint proxy, by gender, for alternative
specifications, samples

Specification Male Female

Hazard ratios for investment income 200+, unless otherwise specified

1. Baseline-Full Sample 1.005 0.6866**

[987 male, 734 female spells] (0.973) (0.036)

2. Unmarried only 1.2119 0.8462

[284 male, 233 female] (0.399) (0.564)

3. No Self-Employment Previous Year 0.9313 0.4139***

[456 male, 433 female] (0.741) (0.003)

4. log(invest income) 0.9341* 0.9318*

[987 male, 734 female] (0.076) (0.092)

5. abs(invest income) 1.0110 0.9617*

[987 male, 734 female] (0.538) (0.066)

6. invest income 400+ 0.9037 0.7399

[987 male, 734 female] (0.498) (0.131)

7. Second Specification ψ 1.0570 0.7357*

[987 male, 734 female] (0.689) (0.096)

8. restricted sample 0.9187 0.5040*

[401 male, 259 female] (0.739) (0.075)

9. Discrete 1.0013 0.6672**

[987 male, 734 female] (0.993) (0.044)

10. Heckman-Singer ψ 0.9855 0.6408**

[987 male, 734 female] (0.945) (0.040)

11. Frailty 0.9857 0.6679*

[987 male, 734 female] (0.924) (0.056)

Coefficients on RRSP withdrawal Flag

12. RRSP withdrawal flag 1.0619 0.7663

[987 male, 734 female] (0.729) (0.392)

Hazard ratio contributions presented with p-values in brackets underneath. Sample size is in square brack-
ets. Standard errors corrected by clustering on personid. Except as indicated, subsamples and covariates
used are the same as in the baseline specification. ψ indicates use of alternative specification. The specifi-
cation for row 10 is more parsimonious in order to to achieve convergence. *, ** and *** indicate statistical
significance at the 0.1, 0.5 and 0.01 % levels respectively. Gender differences,significant at the 10 % level
or better, are in bold

Alternative proxies, in the form of alternative investment income covariates (rows
4–6), are consistent with the liquidity constraint hypothesis, with the exception of
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investment income over $400.16 Similarly, estimates remain consistent with liquidity
constraints when I include additional controls for education, industry, management
and self-employment experience, involuntary end to last job, full-time, worked at
home, spousal self-employment, spousal log income, and unemployment insurance
receipt (row 7). In row 8, I consider whether estimates are robust to dropping spells
with missing values, older and younger observations, as well as agricultural and
professional workers (restricted sample), results are unchanged.

Although my duration data is at the daily level, daily is still inherently discrete.
As such, I consider a discrete proportional hazard model popularized by Prentice and
Gloeckler (1978). Results, in row 9, are similar to the continuous time model. I also
estimate models with unobserved heterogeneity for both the continuous and discrete
cases. For the continuous case, I use a gamma distributed frailty model, and for the
discrete case, the Heckman and Singer (1984) approach (rows 10 and 11).17 In both
cases, the hazard ratio remains less than one and statistically significant for female
spells. In other words, high investment income is associated with a lower probability
of failure among women. Finally, in row 12, I report the estimated hazard ratio on the
RRSP withdrawal indicator. The estimate for female spells is less than 1, but it not
significant; however, such a result should not be surprising given the small sample
of self-employed spells coupled with the small fractions that withdraw RRSPs. For
example, in the base sample, only 36 female spells involve a withdrawal of RRSPs.
Additional robustness tests include Cox proportional hazards regressions with alter-
native methods for ties (the Efron and exact methods), and the baseline specifications
on a sample where I remove the restriction of spell starts after 1994. These results are
omitted because the coefficients from these models were substantively similar with
significant hazard contributions around 0.6–0.7 (on the liquidity proxy) for female
spells. The ratios are typically over 1 and insignificant for male spells.

The final analysis in this paper is a consideration of self-employment duration by
exit type. I use the competing risks categories employed by Taylor (1999), but fur-
ther disaggregated. I divide business exits into three categories: failure, non-failure
and personal. Failure includes self-employment job ends due to: going out of busi-
ness, business slowdown, dismissal, movement of company and workplace conflict.
The latter three purport to capture partnership issues. Non-failure is applied to those
who find a new job or who will focus on another job (which may or may not be
self-employment). Personal reasons include illness/disability, moving, school, and

16Because there is no reason to suppose that the amount of capital necessary to propel a person to become
self-employed is the same amount of capital that would enable them to survive, I also test a lower cut off
of $100 in investment income. Hazard ratios are similar: larger than 1 for men, smaller than 1 for women,
and both insignificant. Although the cell sizes are limited, I further test the non-linearity effect of liquidity
on duration by using a series of investment income indicator variables. For the full sample, all categories
are insignificant for men, while women have significant coefficients at 200–299 and over 5000. However,
when missing values are dropped, the lower ranges 100, 200(peak for women) and 400 become more
significant, and 5000 much less so.
17Jenkins’ (2006) Hshaz and (2008) pgmhaz are used for the Heckman-Singer approach and for the dis-
crete proportional hazards (Prentice-Gloeckler) model. Alternative specifications and starting values for
two mass points are considered in the Heckman-Singer approach. Note that a reduced covariate list and a
more aggregated baseline hazard (measured in one year intervals, merged for years 5 and 6) were necessary
in order to estimate duration dependence as well as unobserved heterogeneity.
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retirement. There are too few observations which indicate family related reasons for
exit to include these as a separate category from “Personal.”

The primary motivation for disaggregating analysis by exit type is that an individ-
ual whose business ends for personal reasons or due to a better job offer, should not
be considered the same light as those who exit involuntarily. In the case of better job
offers, optimal capitalization may even increase the probability of an exit from self-
employment. Selling one’s business and/or accepting an upper management position
for a larger company are more probable if current business is successful. Exiting for
personal reasons might also be positively correlated with liquidity (if wealth enables
loose labor attachment). However, sufficient funds are likely to reduce exits when exit
implies a non-voluntary business failure. Indeed, results, presented in Table 5, sup-
port this hypothesis among male spells. For involuntary or failure exits, investment
income $200+ reduces the probability of exit for both male and female spells, signif-
icantly so for the former. For non-failure exits, men with high investment income are
significantly more likely to exit a self-employment job spell, women are not. Indeed,
women’s response to the liquidity proxy is similar across all exit types, suggesting
that if the self-employment job provides at least sufficient earnings, women may
not seek to use entrepreneurship to leverage salary. This interpretation is consistent
with Cliff (1998) who suggests that women entrepreneurs typically prefer smaller
businesses than men and do not seek growth beyond a fairly low threshold.

Table 5 Liquidity Constraint Proxy Hazard Contribution, by Gender and Exit Type

Exit type Male Female

Hazard ratios for investment income 200+
all exits 1.005 0.6866**

(0.973) (0.036)

failure exits 0.4150** 0.5040

(0.020) (0.111)

non-failure exits 1.3816** 0.7833

(0.046) (0.344)

personal reason exits 1.0371 0.8487

(0.918) (0.618)

# observations 987 734

Hazard ratio contributions presented with p-values in brackets underneath. Standard errors corrected by
clustering on personid. Covariates are as in the baseline specification. *, ** and *** indicate statistical
significance at the 0.1, 0.5 and 0.01 % levels respectively. Gender differences, significant at the 10 % level
or better, are in bold
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Discussion and Caveats

In sum, I find differences in the determinants of self-employment duration among
Canadian men and women that are consistent with the work-family balance hypothe-
sis and, to some extent, the liquidity constraint hypothesis. The probability of exiting
a self-employment spell increases in the number of children for female spells, but
decreases in the number of children for male spells. Being out of the labor force
prior to spell start, is associated with a higher probability of failure for female
spells, while the result for male spells is insignificant; however the gender differ-
ence in hazard ratios is not statistically significant. Evidence consistent with liquidity
constraints is found using a series of proxies for personal capital. High levels of
investment income are correlated with a lower probability of exit for female self-
employment spells. While the hazard for the liquidity proxy is insignificant for men
across most specifications. The gender difference is statistically significant for the
sample that is restricted to those who were not previously self-employed. However,
when I investigate duration by exit type, results support the credit constraint hypoth-
esis for men as much as women, for the “failure” exit type. In the case of failure,
high investment income is associated with a significant reduction in the probability
of exit for male spells. Whereas investment income $200+ correlates to an increase
in exit rates to ‘non-failure’ outcomes for male spells, but not female spells, indicat-
ing that men may utilize self-employment to obtain better wage jobs, while women
do not. Note that gender differences are only significant for the non-failure exit
type.

This paper reports estimates consistent with the theory that female self-
employment spell motivated by family responsibilities (children) may have lower
rates of survival. Moreover, results are consistent with the hypothesis that remov-
ing liquidity constraints would increase female self-employment duration, regardless
of exit type. For men, liquidity constraints also appear to inhibit business failure,
but increase the conditional probability of non-failure exits. These results are appar-
ent during the peak of small business lending, and as such represent conservative
estimates.

One caveat is that caution should be applied in the interpretation of the invest-
ment income results. First, because the investment income variables are likely to
suffer from endogeneity. Second, a positive correlation between wealth and self-
employment may result from decreasing relative risk aversion instead of credit
constraints. However, results with the alternative proxy, the RRSP withdrawal flag,
suggest that risk aversion is not the entire story. A hazard ratio below one on
the RRSP withdrawal flag suggests that many women withdraw funds prior to
starting a business. The RRSP withdrawal flag cannot distinguish whether this esti-
mate is picking up liquidity constrains or a preference to self-fund. Yet, whether
the issue is credit constraints or a preference to self finance, one should note
that both have at least one similar policy implication: improving access of credit
to women can increase credit utilization even if the preference for self-financing
is strong. Outreach and micro-credit programs could be effective, both in reduc-
ing constraints and in helping women become more comfortable with external
funding.
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