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Abstract 

Prior literature classifies a necessity entrepreneur as an entrant who was previously unemployed 
and classifies all other entrants as opportunity entrepreneurs. This method results in 
misclassification of entrepreneurs, which leads to biased regression results and incorrectly 
conclusions. To address this concern, I analyze entry behavior of moonlighters and job-losers to 
understand their motive for being self-employed. Job-loss is associated with necessity 
entrepreneurship and moonlighting with opportunity entrepreneurship. I classify necessity and 
opportunity entrepreneurs accordingly. Necessity entrepreneurs employ fewer workers, they are 
less likely to incorporate their business, and they earn less than opportunity entrepreneurs. 
However, they replace a large portion of their pre-entry earnings and have similar firm survival 
to opportunity entrepreneurs. I conclude that subsidizing necessity entrepreneurship may not be 
justified from an efficiency viewpoint but may be useful as a policy tool to combat 
unemployment.  
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I. Introduction 

Understanding who becomes an entrepreneur is an important and open question in the 
entrepreneurship literature (Evans & Jovanovic, 1989; Fairlie, 2002; Lazear, 2004; Levine & 
Rubinstein, 2017; Storey, 1991; Poschke, 2013; Hamilton, 2000). One component of this 
literature focuses on distinguishing and comparing opportunity and necessity entrepreneurs 
(Evans & Leighton, 1990; Andersson & Wadensjö, 2007; Block & Sandner, 2009; Giacomin, et 
al., 2011; Baptista, et al., 2014; Fairlie & Fossen, 2018; Martı́nez-Rodriguez, et al., 2020; Jafari-
Sadeghi, 2020; Solomon, et al., 2021; Audretsch, et al., 2022). Opportunity entrepreneurs enter 
self-employment to take advantage of a business opportunity, while necessity entrepreneurs enter 
because they lack other employment opportunities (Acs & others, 2006). The purpose of this 
paper is to more accurately classify opportunity and necessity entrepreneurs by analyzing their 
entry behavior. Properly classifying necessity and opportunity entrepreneurs is essential for 
conducting research relating to policy towards necessity entrepreneurs. I then compare the 
quality of businesses started by necessity entrepreneurs by comparing their employment size, 
incorporation status, firm survival, and earnings to that of opportunity entrepreneurs.  

Governments frequently subsidize entrepreneurship, often citing benefits from job creation and 
innovation. Though less frequent, governments also subsidize business creation for the 
unemployed, and other dislocated workers (CITES). Policy makers may consider subsidizing 
necessity entrepreneurs for potential job creation and innovation or to encourage individuals to 
be self-employed rather than unemployed, or out of the labor force. In either case, subsidizing 
necessity entrepreneurs is more attractive for policy makers if necessity entrepreneurs have better 
performing businesses. Thus, it is crucial for policy makers to understand the quality of 
businesses necessity entrepreneurs start.  

Survey datasets typically do not report whether a business owner started their business out of 
necessity or out of opportunity. The task of separating necessity entrepreneurs from opportunity 
entrepreneurs falls upon the researcher. Researchers in this literature commonly classify 
entrepreneurs using previous employment status (Fairlie & Fossen, 2018). If the entrepreneur 
was unemployed before entering self-employment, she is classified as a necessity entrepreneur, 
otherwise, she is classified as an opportunity entrepreneur. While this method of classification is 
straightforward and applicable to a wide range of data sets, it leads to misclassifying necessity 
entrepreneurs as opportunity entrepreneurs.  

Concerns arise that prior employment status is not sufficient for understanding an entrant’s 
motivation for self-employment. Using more information about entrants leads to a better 
understanding of whether the entrant is an opportunity or necessity entrepreneur. Specifically, 
this paper will use information on moonlighting and job-loss to understand whether each entrant 
is “pushed” or “pulled” into self-employment (Dawson & Henley, 2012). Because it is important 
to observe entrepreneurs prior to entry, this paper uses longitudinal data from the 1996, 2001, 
2004, and 2008 panels of the Survey of Income and Program Participation (SIPP). 

Despite moonlighters, those who earn extra income outside of their regular job, accounting for 
15% of new businesses, this is the first paper to document the strong positive relationship 
between moonlighting and self-employment. In this paper, a survey respondent is self-employed 
if she owns a business and works at last 15 hours per week in that business. Among non-self-
employed moonlighters, the probability of entry increases with the moonlighting share of total 
income. This evidence indicates that moonlighters seek out business opportunities, and they are 
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more likely to enter self-employment after learning, from moonlighting, that a business 
opportunity is fruitful. This relationship is consistent with more stringent definitions of self-
employment that require more weekly work hours, no other employment or incorporation. 

The relationship between moonlighting and self-employment entry is consistent with the idea of 
an opportunity seeking entrant. Moonlighters choose to enter self-employment if their earnings 
from moonlighting are a substantial portion of their total earnings. They are driven to self-
employment because of a good business opportunity, not out of necessity. Thus, I classify 
moonlighters as opportunity entrepreneurs.  

Job-losers, who make up 13% of new businesses, enter self-employment because losing a job 
sharply decreases the opportunity cost of becoming self-employed. By revealed preference, a 
job-loser has higher utility from her current employment than from job search or other 
employment. After being laid-off, her utility must decrease, reducing the opportunity cost of self-
employment. Consistent with prior literature (Andersson & Wadensjö, 2007; Fairlie & Fossen, 
2018; Martı́nez-Rodriguez, et al., 2020; Ritsilä & Tervo, 2002), this paper finds a positive 
relationship between job-loss and self-employment. Estimates from an event study model show 
that if job-losers enter self-employment, they do so quickly after losing their job, suggesting laid-
off individuals who start a business are necessity entrepreneurs. 

Job-losers are pushed into self-employment. Because job-losers would not have this motivation 
prior to being laid-off, I classify any entrant who was laid-off during the 16-month period before 
entry as a necessity entrepreneur. Consistent with prior literature, any entrant who was 
unemployed (jobless and seeking a job) within 4 months before entry is also a necessity 
entrepreneur. Including both groups is essential for accurately classify all necessity entrepreneurs 
because some individuals who are laid-off start a business before becoming unemployed, and 
some individuals who were unemployed were not laid-off. Relying solely on unemployment 
status fails to identify nearly half of the necessity entrepreneurs in this sample. 

I leave other entrants unclassified. This decision breaks with prior literature that assumes non-
necessity entrepreneurs are opportunity entrepreneurs. By leaving non-moonlighters and non-
necessity entrepreneurs unclassified, I can test the assumption that non-necessity entrepreneurs 
are opportunity entrepreneurs. Unclassified entrants look more similar to moonlighters, 
suggesting that the assumption is reasonable. The only substantial difference between 
moonlighters and unclassified entrepreneurs is moonlighters have lower earnings relative to their 
pre-entry earnings. This is because moonlighters have higher pre-entry earnings. 

Although this paper does not directly study the effect of a subsidy on necessity entrepreneurs 
(Caliendo, 2016; Caliendo & Kritikos, 2010; Caliendo & Künn, 2011; Caliendo, et al., 2015; 
Laffineur, et al., 2017), it evaluates necessity entrepreneurs with this policy in mind. There are 
two justifications for subsidizing necessity entrepreneurship: to encourage job creation and 
innovation, or to encourage would-be unemployed individuals to be self-employed. For policy 
makers primarily concerned with the first justification, I measure firm size and incorporation 
status – a correlate of higher growth, higher employment firms (Åstebro & Tåg, 2017; Levine & 
Rubinstein, 2017). Under the latter justification, policy makers are concerned with the firm 
owner’s success. Business survival and earnings measure the owner’s well-being. Business 
quality measures for moonlighters and unclassified entrants serve as a benchmark for necessity 
entrepreneurs’ quality.     
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Prior literature finds that, compared to opportunity entrepreneurs, necessity entrepreneurs start 
smaller firms that are less likely to be incorporated (Andersson & Wadensjö, 2007; Fairlie & 
Fossen, 2018). This paper shows necessity entrepreneurs are more likely to have fewer than 25 
employees than the other business types. One year after entry, 14% of necessity entrepreneurs 
are incorporated, compared to 18% of moonlighters and 21% of unclassified entrepreneurs.  

Whether opportunity entrepreneurs have higher survival is theoretically ambiguous. An entrant 
remains self-employed if her expected utility from self-employment is greater than her expected 
utility from the outside option. Opportunity entrepreneurs earn more than necessity entrepreneurs 
in self-employment. Because utility in self-employment increases with self-employment 
earnings, opportunity entrepreneurs, who earn more in self-employment, are relatively more 
likely to remain self-employed. Opportunity entrepreneurs also have higher earnings from their 
non-self-employment option, reducing the net gain from self-employment making them 
relatively more likely to exit self-employment.  

Prior literature finds that opportunity entrepreneurs remain in self-employment longer than 
necessity entrepreneurs, but this finding is not always robust to controls (Evans & Leighton, 
1990; Block & Sandner, 2009; Baptista, et al., 2014). The SIPP interviews respondents every 
four months for several years. Observing respondents three times a year is preferable to less 
frequent data such as that use in Baptista et al. (2014), which observes firms in the year of entry 
and again 3 years later. Measuring firm survival within the first year is crucial as many firms exit 
within a year. Block and Sandner (2009) only estimate survival for individuals who are self-
employed for at least a year. This paper makes a unique contribution by looking at early survival. 
After 8 months, fewer than 75% of necessity entrepreneurs remain self-employed. Kaplan-Meier 
survival analysis shows little difference in early survival between necessity entrepreneurs and 
other entrants. Unclassified entrepreneurs have marginally higher survival at the 75th percentile, 
but not at the 25th percentile or at the 50th percentile. This finding shows necessity entrepreneurs 
are not merely filling a gap in employment, then quickly returning to wage work. I estimate a 
hazard model of business survival with individual and firm characteristics and do not find 
significant differences for necessity entrepreneurs compared to unclassified entrepreneurs. 
Moonlighters have lower survival than unclassified entrepreneurs.   

Skill differences, and differences in entry motivation between opportunity and necessity 
entrepreneurs suggest that necessity entrepreneurs will earn less than opportunity entrepreneurs. 
Results from this paper and from prior literature (Evans & Leighton, 1990; Andersson & 
Wadensjö, 2007; van Stel, et al., 2018) confirm this hypothesis. Because there is selection into 
necessity entrepreneurship and success is relative, this paper also compares entrants’ business 
earnings to their pre-entry earnings. Necessity entrepreneurs and moonlighters replace up to 80% 
of their pre-entry earnings. Unclassified entrepreneurs’ earnings are close to 100% of their pre-
entry earnings.  

Fairlie and Fossen (2018) and Baptista et al (2014) raise concerns about defining necessity 
entrepreneurs based solely on their previous employment status. The concern is that short-spells 
of unemployment that result in self-employment will not be observed by the researcher, leading 
the researcher to misclassify a necessity entrepreneur as an opportunity entrepreneur. This paper 
addresses this concern by using a more robust definition of necessity entrepreneurship and 
compares this definition to more relaxed definitions that follow Fairlie and Fossen (2018). The 
quantity of necessity entrepreneurs is very sensitive to classification criteria. A more relaxed 
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definition, which uses prior unemployment status, but not lay-offs to classify entrants, identifies 
just 57% of necessity entrepreneurs. This misclassification leads to attenuation of differences in 
business outcomes between necessity and opportunity entrepreneurs. It also biases coefficients in 
survival and business earnings regressions, which leads to incorrect conclusions about the 
survival and earnings of necessity entrepreneurs. Using a more relaxed definition, I would 
conclude that necessity entrepreneurs have lower survival, and do not earn significantly less than 
non-necessity entrepreneurs. With a more thorough definition, I conclude that necessity 
entrepreneurs do not have significantly different survival and that they earn significantly less 
than non-necessity entrepreneurs.  

These results suggest several conclusions. Moonlighting and job-loss are important precursors to 
self-employment. Unclassified entrepreneurs perform similarly to moonlighters, therefore 
assuming non-necessity entrepreneurs are opportunity entrepreneurs is reasonable. Because 
necessity entrepreneurs start lower-quality businesses, subsidizing necessity entrepreneurs to 
increase job creation may not be reasonable. However, because necessity entrepreneurs often 
earn close to their pre-job-loss earnings and they have similar firm survival to opportunity 
entrepreneurs, subsidizing necessity entrepreneurs may be an effective way to encourage some 
individuals to be self-employed rather than unemployed or out of the labor force. These results 
are sensitive to how necessity entrepreneurs are classified. Misclassifying necessity 
entrepreneurs biases regression coefficient estimates and leads to incorrect conclusions about 
necessity entrepreneurs that may affect policy. Researchers should exercise caution when 
classifying necessity entrepreneurs. 

 

II. Data and Summary Statistics 

The data used for this paper derives from the 1996, 2001, 2004 and 2008 panels of the Survey of 
Income and Program Participation. These panels vary in length from 9 (2001) to 16 (2008) four-
month long waves. The primary sample includes adults (age 18-60) who are the head of 
household, or the spouse of a head. The final sample includes 37,391 individuals from the 1996 
SIPP, 42,135 from the 2001 SIPP, 51,468 from the 2004 SIPP, and 48,240 from the 2008 SIPP.  

Crucial variables on moonlighting and job-loss are created from questions asked in the SIPP. The 
survey asks, “People sometimes earn extra money doing work outside of their regular jobs, such 
as freelancing, consulting, or moonlighting. Did ... do any of that kind of work during the 
reference period?”. The reference period is the 4-month long survey wave. If the respondent 
says, “yes”, they are a labeled a moonlighter for that survey wave. Moonlighters are individuals 
who report ever moonlighting during the sample period. They make up approximately 6% of the 
sample. Moonlighters report how much income they receive from moonlighting. I use this to 
create a measure of total income that comes from moonlighting. The SIPP asks each respondent 
if she was laid-off. I define a job-loser as any person who reports being laid-off any time during 
the sample period. Job-losers make up 14% of the sample.  

The two main dependent variables in this paper are indicator variables for being self-employed 
or switching to self-employment. The primary definition of self-employment requires that a 
respondent owns a business and works at least an average of 15 hours per week in that business. 
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Moonlighting is distinct from self-employment primarily because only  5% of non-self-employed 
moonlighters report owning a business. Around 11% of moonlighters are also considered self-
employed. Table 1 describes the alternative definitions of self-employment this paper uses which 
have different restrictions on hours worked, other employment, and incorporation status. 
Alternative definitions are mainly used for robustness as well as to test commitment to self-
employment. Working more hours, not having other employment, and incorporating a business 
signal commitment to self-employment. A respondent has switched to self-employment if they 
are self-employed in wave t, but not self-employed in wave t-1. 

Table 1: Self-Employment Definitions 
 Hours Other Employment Incorporated 
Self-Employed 15+ Any Any 
Full Time SE 35+ Any Any 
Only SE 15+ No Other Employment Any 
Only Full Time SE 35+ No Other Employment Any 
Unincorp. SE 15+ Any Unincorporated 
Incorp. SE 15+ Any Incorporated 
Full Time Incorp. SE 35+ Any Incorporated 

 

Table 2 compares sample means for the full-sample, job-losers, and moonlighters from the 4th 
wave of the 2008 SIPP. On average, job-losers are low-skill individuals, and moonlighters are 
high-skill individuals. Compared to the full sample, job-losers have lower earnings, lower net 
worth, and are less educated, while moonlighters have higher earnings, and are more educated. 
Average personal earnings for those who will lose their job during the sample period are $1990 
per month. Average personal earnings for moonlighters are $3,600 per month. 15% of job-losers 
have less than a high school education, while only 9% of moonlighters have less than high 
school education. 30% of job-losers have a college degree, and 51% of moonlighters have a 
college degree. Job-losers are more likely to switch to self-employment under the least restrictive 
definitions of self-employment. For more restrictive definitions of self-employment, job-losers 
are less likely to ever switch. Only 2.1% of job-losers will ever switch to full time incorporated 
self-employment. Moonlighters are two times more likely than non-moonlighters to ever switch 
to self-employment under any definition. 18% of moonlighters will ever switch to self-
employment, and 6.8% of moonlighters will switch to full-time incorporated self-employment.  

Table 2: Demographic Characteristics and Self-Employment by Job-Loser and Moonlighter Status 

 All 
Job-

Losers 
Non-Job-

Losers Moonlighters 
Non-

Moonlighters 
Personal Earnings 2902 1990 3059 3644 2854 

HH Earnings 5547 4276 5766 6111 5511 
White 0.808 0.817 0.806 0.840 0.806 
Black 0.112 0.110 0.112 0.088 0.113 
Asian 0.045 0.033 0.047 0.034 0.045 
Other 0.036 0.040 0.035 0.038 0.036 
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Female 0.537 0.446 0.553 0.456 0.542 
Age 42.611 42.058 42.706 41.508 42.682 

Less Than HS 0.110 0.150 0.104 0.089 0.112 
HS 0.241 0.276 0.235 0.151 0.247 

Some College 0.258 0.276 0.255 0.254 0.258 
College or More 0.390 0.297 0.406 0.506 0.383 

Married 0.659 0.641 0.662 0.635 0.661 
Number of Kids 0.916 0.998 0.902 0.878 0.918 
HH Net Worth 183732 124734 193860 181395 183898 

Switching to SE:           
Ever Switch (15 hrs) 0.086 0.100 0.084 0.183 0.080 
Ever Switch (35 hrs) 0.082 0.070 0.084 0.155 0.077 

Ever Switch Only SE (15) 0.073 0.075 0.073 0.120 0.070 
Ever Switch Only SE (35) 0.072 0.055 0.075 0.110 0.070 

Ever Switch Unincorp. (15) 0.078 0.087 0.077 0.168 0.072 
Ever Switch Incorp. (15) 0.042 0.031 0.044 0.082 0.039 
Ever Switch Incorp. (35) 0.039 0.021 0.042 0.068 0.037 

      
Observations 40,485 5,938 34,546 2,468 38,017 

Note: Variable means are calculated from the 4th wave of the 2008 Survey of Income and Program Participation. 
The sample is limited to heads of household and their spouse, and to anyone between the ages 18 and 60. 

III. Entry 
a. Theoretical Framework 

This paper follows an entry framework similar to Blanchflower and Oswald (1998), and Evans 
and Leighton (1990) in which an individual chooses self-employment if her utility from self-
employment is greater than the opportunity cost of being self-employed. The opportunity cost of 
self-employment is the forgone utility of the next best option – often wage employment. 

I consider self-employment entry from three groups: moonlighters, job-losers, and other entrants. 
Moonlighting reveals information about how much a potential entrant can expect to earn in self-
employment, and how much they value the non-pecuniary benefits of self-employment. Learning 
may increase expected utility of self-employment by decreasing uncertainty. Thus, moonlighters 
should be more likely to enter self-employment. Alternatively, moonlighting may reveal 
something negative about self-employment reducing the expected utility of self-employment, 
decreasing the probability of self-employment entry.  

A job-loser is more likely to enter self-employment after being laid-off because the opportunity 
cost of self-employment falls when she loses her job. By revealed preference, someone who will 
lose their job prefers that job to any other alternative. After being laid-off, their choice set is 
limited to previously not chosen alternatives, thus the opportunity cost of self-employment must 
fall because the utility of the outside option is lower. Job-losers are more likely to enter self-
employment after job loss. 
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Without more information, it is unclear what motivates other entrants to choose self-
employment. They may enter either because the expected utility of self-employment increases, 
and/or because the opportunity cost of self-employment falls.  

b. Descriptive Evidence 

Table 3 reports the portion of job-losers, moonlighters, both and neither who ever switch to self-
employment during the survey period. Job-losers, and moonlighters are more likely to switch to 
self-employment than those who never lose a job and never moonlight. Row 2 of Table 3 shows 
that 13% of switchers experienced job-loss, and 15% of switchers moonlit during the sample 
period. A substantial portion of new entrants were job-losers or moonlighters. 

Table 3: Switching to Self-Employment by Job-Loser and Moonlighter Status 
      Job Losers Moonlighters Both Neither 

% Who of X that Switch to SE 9.1% 16% 16% 6.2% 
        

% of Switchers Who Experience X 13% 15.1% 2.2% 74% 
Note: Author's tabulations are from individuals present in the first wave of the 1996, 2001, 2004 and 2008 SIPP. 
"X" refers to "Job Losers" "Moonlighters" "Both" and "Neither". “Switch” refers to a non-self-employed 
individual becoming self-employed.  

 

Figure 1 plots the Nelson-Aalen (Kaplan-Meier) cumulative hazard for entering self-
employment. Figure 1a includes the full sample and acts as a baseline for Figures 1b and 1c. 
Figure 1b plots the cumulative hazard beginning after job loss, and Figure 1c beginning from the 
wave a moonlighter first reports moonlighting. These graphs show the portion of men and 
women that have entered self-employment by some number of survey waves. The hazard for 
men is higher in all cases, consistent with the fact that more men are self-employed.  

Table 4 reports the 5th and 10th survival percentiles for the hazard functions plotted in Figure 1. 
Job-losers and moonlighters enter self-employment marginally faster than the full sample. In the 
full sample, 5% of men enter self-employment after 5 survey waves. 5% of job-losers enter self-
employment within 4 waves of job loss, and 5% of moonlighters enter self-employment within 3 
waves of first reporting moonlighting. Lower entry hazards after job-loss or beginning 
moonlighting support the idea that job-loss and moonlighting leads to self-employment. 
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Table 4: 5th and 10th Percentile Entry Since First Observation, Job-Loss, or Moonlighting 

   
Men Women 

      5% 10% 5% 10% 

Time Since Wave 1:  5 Waves 12 waves 10 Waves - 
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Time Since Job Loss: 4 Waves 10 Waves 8 Waves - 

  
  

 
  

  
Time Since Moonlighting: 3 Waves 10 Waves 5 Waves - 

Note: Author's tabulations are for 5th and 10th percentile survival time. The "failure event" is switching to self-
employment, defined as owning a business and working at least 15 hours. Row 1 reports survival beginning at the 
first survey wave. Row 2 begins at the wave an individual was laid-off, and the sample is limited to laid-off 
respondents. Row 3 begins at the wave the respondent first reports moonlighting, and the sample is limited to 
moonlighters. Individuals who are self-employed in the first survey wave are excluded from all analysis. Columns 
1-2 report values for men only. Columns 3-4 report values for women only.    
 

c. Multivariate Analysis 

Summary evidence indicates that self-employment entry is positively related to job-loss, and 
moonlighting. This analysis does not account for important observable differences between 
moonlighters, job-losers, and the rest of the sample. For example, Table 2 shows 39% of the full 
sample has at least a college education, compared to 29% of job-losers, and 50% of 
moonlighters. Accounting for such differences is important in determining whether these 
correlations are driven by confounding factors, or whether job-loss and moonlighting have a 
unique effect on the decision to become self-employed.   

I limit the sample to respondents present in the first wave of each panel of the SIPP and drop 
anyone who is already self-employed. This sample consists of 164,563 individuals; 55% of 
individuals are female, average monthly earnings are $2,466, and 6% of individuals will switch 
to self-employment during the sample. I estimate a linear probability model of ever switching to 
self-employment during the sample period on indicator variables for ever moonlighting (Ever 
Moonlit) and for ever being laid-off (Ever Lose Job). The regression controls for age, race, 
education, marital status, gender, number of children, personal earnings, spouse’s earnings, 
receipt of employer health insurance, and year. Table 5 reports coefficients on indicators for 
moonlighting and job loss for each definition of self-employment.  

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 = 𝛼𝛼 ∗ 𝐽𝐽𝐽𝐽𝐽𝐽 𝐿𝐿𝐽𝐽𝐿𝐿𝐿𝐿𝑖𝑖 +  𝛽𝛽 ∗ 𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑖𝑖 +  𝛿𝛿𝑋𝑋𝑖𝑖 + 𝑦𝑦𝐸𝐸𝑦𝑦𝐸𝐸𝑡𝑡 +  𝜀𝜀 

Table 5 shows moonlighting has a substantial positive effect on entry across all definitions of 
self-employment. Moonlighters are 9 percentage points more likely than non-moonlighters to 
enter self-employment. This magnitude is large given only 6% of the sample will ever switch to 
self-employment. This effect is larger for men than for women. Moonlighting men are 10 
percentage points more likely to ever enter self-employment compared to non-moonlighting 
men. Moonlighting women are 8 percentage points more likely than non-moonlighting women to 
ever switch to self-employment. These effects attenuate as the definition of self-employment 
becomes more restrictive, but they remain relatively large. Moonlighting men are 1.4 percentage 
point more likely to ever switch to full-time incorporated self-employment, and moonlighting 
women are 0.8 percentage points more likely to ever switch to full-time incorporated self-
employment compared to their non-moonlighting counterparts.   
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Those who experience job-loss are 1 percentage point more likely to enter self-employment. As 
the definition of self-employment becomes more restrictive, the effect becomes statistically 
insignificant, and eventually becomes negative and statistically significant. Job-losers are less 
likely than non-job-losers to enter incorporated self-employment. Though coefficient magnitude 
varies slightly, the effect of job-loss on self-employment entry is similar for men and women.  

Table 5: Probability of Self-Employment Entry for Moonlighters and Job-Losers 
  All Men Women 
SE (15): Ever Moonlit 0.0895*** 0.0994*** 0.0789*** 

  (0.00360) (0.00532) (0.00480) 
 Ever Lose Job 0.0132*** 0.0126*** 0.0127*** 
  (0.00231) (0.00359) (0.00292) 
     

SE (35): Ever Moonlit 0.0502*** 0.0589*** 0.0405*** 
  (0.00292) (0.00451) (0.00364) 
 Ever Lose Job 0.00445** 0.00378 0.00365* 
  (0.00189) (0.00312) (0.00216) 
     

SE Only (15): Ever Moonlit 0.0361*** 0.0352*** 0.0376*** 
  (0.00277) (0.00405) (0.00376) 
 Ever Lose Job 0.00341* 0.00512* 0.000164 
  (0.00195) (0.00311) (0.00237) 
     

SE Only (35): Ever Moonlit 0.0243*** 0.0253*** 0.0229*** 
  (0.00239) (0.00367) (0.00300) 
 Ever Lose Job -0.00142 -0.00191 -0.00245 
  (0.00164) (0.00276) (0.00180) 
     

SE Uninc. (15) Ever Moonlit 0.0808*** 0.0880*** 0.0732*** 
  (0.00341) (0.00499) (0.00460) 
 Ever Lose Job 0.0143*** 0.0149*** 0.0127*** 
  (0.00219) (0.00338) (0.00279) 
     

SE Inc. (15) Ever Moonlit 0.0202*** 0.0258*** 0.0142*** 
  (0.00195) (0.00309) (0.00231) 
 Ever Lose Job -0.00215* -0.00403** -0.000580 
  (0.00114) (0.00189) (0.00128) 
     

SE Inc. (35) Ever Moonlit 0.0112*** 0.0143*** 0.00779*** 
  (0.00161) (0.00261) (0.00179) 
 Ever Lose Job -0.00371*** -0.00609*** -0.00164* 

    (0.000932) (0.00163) (0.000932) 
     

Observations   153,384 68,305 85,079 
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Note: Author's analysis is based on 68,305 male, and 85,079 female survey respondents who are present and not 
self-employed in the first survey wave of the 1996, 2001, 2004 or 2008 SIPP. Linear probability estimates use 
robust standard errors. The dependent variable is whether a respondent ever switches to self-employment. Seven 
definitions for self-employment are used and reported in the same order as they appear in Table 1 of this paper. 
The regression includes dummy variables for ever being laid-off, and ever moonlighting: "Ever Lose Job" and 
"Ever Moonlit". Their coefficients are reported for each definition of self-employment. The regression includes 
age, age squared, race, education, marriage status, gender, number of children, current personal earnings, spouse's 
current personal earnings, an indicator for receipt of employer provided health insurance, and year. * p<0.10, ** 
p<0.05, ***p<0.001.   

 

There are two competing effects that explain the change in sign of the coefficient on “Ever Lose 
Job”. Job-loss reduces the opportunity cost of self-employment, increasing the probability of 
self-employment entry. Non-random selection in who loses their job decreases the probability of 
self-employment entry because job-losers are likely to be lower ability individuals, and self-
employment, especially full-time incorporated self-employment, is more common among high 
ability individuals. Accounting for ability with education and experience will not account for the 
unobservable ability difference between job-losers and non-job-losers.    

Moonlighters may be more willing to enter self-employment if their average monthly earnings 
from moonlighting make up a larger portion of their income. I directly test this hypothesis by 
limiting my sample to non-self-employed moonlighters present in the first wave of each panel, 
and by estimating a linear probability model similar to the previous model but replace the 
indicator of moonlighting with three bins of moonlighting earnings as a portion of total income.  

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 =  𝛼𝛼 ∗ 𝐽𝐽𝐽𝐽𝐽𝐽 𝐿𝐿𝐽𝐽𝐿𝐿𝐿𝐿𝑖𝑖 + 𝛽𝛽1𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀10𝑖𝑖 + 𝛽𝛽2𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀25𝑖𝑖 + 𝛽𝛽3𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀50𝑖𝑖  +  𝛿𝛿𝑋𝑋𝑖𝑖 +  𝜀𝜀𝑖𝑖 

Moon10(25/50) is an indicator for whether moonlighting income makes up at least 10% 
(25%/50%) of monthly personal earnings. Individuals in the omitted group earn less than 10% of 
their income from moonlighting. X is the same vector of covariates used in the previous model. 
Table 6 reports coefficient estimates from this model.  

Table 6: Probability of Self-Employment Entry by Moonlighting Share of Income 
  All Men Women 

Moon10 0.0294** 0.0133 0.0520*** 
  (0.0140) (0.0197) (0.0197) 

Moon25 0.0366* 0.0589** 0.0116 
  (0.0198) (0.0288) (0.0268) 

Moon50 0.134*** 0.153*** 0.109*** 
  (0.0272) (0.0394) (0.0368) 

Ever Lose Job 0.0187 0.0411 -0.0124 
  (0.0180) (0.0254) (0.0251) 

Employer HI -0.0374*** -0.0239 -0.0560*** 
  (0.0135) (0.0199) (0.0182) 

Age  0.00806* 0.0103 0.00487 
  (0.00431) (0.00635) (0.00572) 

Age Squared -6.47e-05 -0.000103 -1.44e-05 



13 
 

  (5.35e-05) (7.87e-05) (7.12e-05) 
Married 0.00816 0.0204 -0.00339 

  (0.0139) (0.0202) (0.0188) 
White 0.0244 0.0212 0.0287 

  (0.0161) (0.0233) (0.0217) 
Female -0.0716***   

  (0.0121)   
Spouse Earnings 2.61e-06 2.91e-06 3.21e-06 

  (2.23e-06) (3.95e-06) (2.63e-06) 
Years of Education 0.00513*** 0.00509** 0.00592** 

  (0.00178) (0.00246) (0.00258) 
Kids Under 5 0.0192* 0.0174 0.0163 

  (0.0114) (0.0154) (0.0173) 
     

Observations 4,177 2,338 1,839 
Note: Author's analysis is based on 2,338 male respondents, and 1,839 female respondents who were not self-
employed, and reported moonlighting in the first survey wave of the 1996, 2001, 2004 or 2008 SIPP. Linear 
probability estimates use robust standard errors. The dependent variable is whether a respondent ever switches to 
self-employment. The regression includes a dummy variable for ever losing a job, and three indicators for portion 
of earnings from moonlighting. Moon10(25/50) is an indicator equal to 1 if the respondent earns at least 
10%(25%/50%) of her income from moonlighting. The regressions include age, age squared, race, years of 
education, marriage status, gender, number of children, current personal earnings, spouse's current personal 
earnings, an indicator for receipt of employer provided health insurance, and year.   

 

The probability of ever switching to self-employment increases with the portion of income 
earned from moonlighting. Moonlighters who earn at least 10% of their income are 3 percentage 
points more likely to ever enter self-employment. Those making at least 25% are 6 percentage 
points more likely to enter, and those making at least 50% are approximately 20 percentage 
points more likely to enter compared to those making less than 10% from moonlighting. This 
effect is slightly larger for men than women. Men who earn 50% of more of their income 
through moonlighting are 22 percentage points more likely to enter self-employment compared 
to men who earn less than 10% of their income from moonlighting. Women who earn 50% of 
more of their income through moonlighting are 17 percentage points more likely to enter self-
employment compared to women who earn less than 10% of their income from moonlighting 
Estimates using more restrictive definitions of self-employment are attenuated, as expected, but 
qualitatively similar, and thus not reported.  

In this specification, job-loss is a positive, but insignificant predictor of future self-employment 
for men. For moonlighting women, job-loss is a negative, but statistically insignificant predictor 
of future self-employment entry. Having employer provided health insurance is negatively 
associated with self-employment entry. Moonlighters who have employer sponsored health 
insurance are almost 4 percentage points less likely to ever switch to self-employment.  

d. Job Loss Event Study  
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The previous model in this paper showed that job-loss is positively associated with self-
employment entry using some definitions of self-employment, but negatively associated with 
entry using more restrictive definitions of self-employment. This model did not account for 
unobserved differences between those who have been laid-off and those who have not. Being 
laid-off may be related to unobservable characteristics that are negatively correlated with self-
employment entry. For example, a laid-off individual may otherwise be observably identical to a 
non-laid-off individual. An unobservable difference, such as ability, may explain why one was 
laid-off while the other was not. Though lay-offs is technically not related to job performance, a 
reasonable manager may choose not to lay-off her highest performing workers. I estimate an 
event study model with individual fixed effects to net out the effect of unobserved individual 
differences to estimate the effect of job-loss on self-employment entry. The model compares the 
probability of entry before and after individuals are laid-off. I limit the sample to 4 periods 
before and after job loss and omit the wave prior to job loss (t = -1). I include individual fixed 
effects, 𝛾𝛾𝑖𝑖, year fixed effects, 𝑦𝑦𝐸𝐸𝑦𝑦𝐸𝐸𝑡𝑡, and age.  

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 ,𝑡𝑡 =  � 𝛽𝛽𝑡𝑡𝐷𝐷𝑖𝑖,𝑡𝑡

𝑡𝑡=4

𝑡𝑡=−4,𝑡𝑡≠−1

+ 𝛾𝛾𝑖𝑖 + 𝑦𝑦𝐸𝐸𝑦𝑦𝐸𝐸𝑡𝑡 + 𝑦𝑦𝑎𝑎𝐸𝐸𝑖𝑖,𝑡𝑡 + 𝑦𝑦𝑎𝑎𝐸𝐸𝑖𝑖,𝑡𝑡2 + 𝜀𝜀𝑖𝑖,𝑡𝑡 

Because everyone in the sample has been laid-off, the identifying assumption is that layoff 
timing is exogenous (East and Simon, 2020). This assumption is reasonable given the absence of 
pre-trends. 

Figure 2 plots event-time coefficients from the regression model in an event study graph for the 
full sample, and separately for men and women. In the full sample and for men, there is a 
positive and statistically significant response up to two waves (eight months) after job loss. 
There is not a statistically significant response from women.  

The magnitude of this effect is large. The probability of switching to self-employment is 1 
percentage point higher one wave after job loss compared to one wave before job loss. The 
probability that a non-self-employed individual in time t will be self-employed in time t+1 is 
around 1%. In other words, the effect is 100% of the sample mean. This result is generally robust 
to other definitions of self-employment. Results for other definitions are available in the 
appendix.  

This event study also gives insight into the timing of the entry response. Entry into self-
employment begins immediately after job-loss. This highlights the concern raised by Baptista et 
al (2014) of misclassifying necessity entrepreneurs as opportunity entrepreneurs. Necessity 
entrepreneurs are identified in survey data by their prior employment status. Data sets that report 
information infrequently may be misclassifying many necessity entrepreneurs. If a researcher 
only observes the individual once a year, as in Baptista et al (2014), they may observe the 
individual just before job-loss, and again just after self-employment entry. This individual would 
appear to have enter self-employment from a state of employment – though they did not – and 
would be misclassified as an opportunity entrepreneur.  
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IV. Business Quality Comparisons 
a. Classification  

Prior literature classifies an entrant as a necessity entrepreneur if they start a business from a 
state of unemployment and classifies all other entrants as opportunity entrepreneurs (Fairlie & 
Fossen, 2018). While this criteria is widely applicable, it leads to misclassifying opportunity 
entrepreneurs as necessity entrepreneurs. Results from this paper show an increase in the 
probability of entry is statistically significant 2 waves (8 months) after job loss. Because point 
estimates 3 and 4 waves after job loss are still positive, I classify a job-loser as a necessity 
entrepreneur if she starts a business within 4 waves (16 months) of being laid-off. Individuals 
who start a business after more than 16 months after being laid-off may not be “pushed” into 
self-employment. The sooner entry occurs following a job loss, the more reasonable it is to 
assume that an individual is doing so out of necessity.  Following Fairlie and Fossen (2018), 
those who were unemployed in the survey wave prior to entry are also necessity entrepreneurs.   

Fairlie and Fossen (2018) raise the concern that there may be short spells of unemployment that 
the researcher does not observe. A researcher may observe an employed individual in time t-1 
who is observed in time t to be self-employed. In this case, the entrant would be classified as an 
opportunity entrepreneur because there was no observed unemployment. However, it may be the 
case that this individual was unemployed briefly between observations, or the individual may 
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have lost her job, but immediately started a business upon job-loss and would have not reported 
unemployment. Either case results in misclassifying a necessity entrepreneur as an opportunity 
entrepreneur. This concern is particularly relevant for panel data sets that observe individuals 
infrequently. This highlights the importance of not solely relying on prior employment status to 
classify entrants.  

Classifying entrants as opportunity entrepreneurs is still dubious in the true absence of a job loss. 
Not observing the clear indicator of a push motive (job loss or unemployment) does not rule out 
other push motives that would result in necessity entrepreneurship, such as reduced work hours, 
or being the tied-mover in a marriage. Thus, it is unclear whether entrants who are not able to be 
classified as necessity entrepreneurs should be considered opportunity entrepreneurs. Entrants 
who moonlight are clearly opportunity entrepreneurs. Results from the entry analysis in this 
paper show that moonlighters are more likely to enter self-employment if they earn a higher 
share of their income from moonlighting. That relationship fits the notion of opportunity 
entrepreneurship where an entrant chooses self-employment to take advantage of a business 
opportunity. Moonlighters are a high-skill on average, which is associated with opportunity 
entrepreneurship. Thus, I classify moonlighters as opportunity entrepreneurs, and leave other 
entrants unclassified, using moonlighters as a baseline group of opportunity entrepreneurs to test 
the assumption that non-necessity entrepreneurs are opportunity entrepreneurs. 

b. Firm Size and Incorporation 

Policy makers may consider subsidizing new business formation for the unemployed. Germany, 
Sweden, the UK, other European countries, and some states in the United States (Delaware, 
Mississippi, New Hampshire, New York, and Oregon) offer start-up subsidies for dislocated 
workers. Self-Employment Assistance, the policy in the United States, offer the same dollar 
amount in assistance as unemployment insurance, and offers some form of training in starting a 
business (https://oui.doleta.gov/unemploy/self.asp). The success of these programs depend of the 
success of the businesses started because of these programs. Policy makers may be motivated to 
subsidize necessity entrepreneurship to increase efficiency, or to combat unemployment. I 
consider both motivations when comparing the performance of necessity entrepreneurs to other 
entrepreneurs.  

If there are positive externalities associated with necessity entrepreneurship, then a subsidy may 
improve efficiency. The externality associated with business creation is related to firm size, and 
business growth. Therefore, I evaluate necessity entrepreneurs on firm size and whether they are 
incorporated, a correlate of higher-growth, higher-employment businesses. A policy maker who 
is interested in subsidizing necessity entrepreneurship to combat unemployment is interested in 
the success of the firm owner. Measures that primarily affect the firm owner are business 
survival, and earnings. Because success is relative, I also compare business earnings to pre-entry 
earnings.  

Table 7 shows necessity entrepreneurs start lower quality businesses than other entrants. 
Compared to the full sample, necessity entrepreneurs are slightly more likely to have fewer than 
25 employees, and their businesses are 7 percentage points less likely to be incorporated. 
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Necessity entrepreneurs also sort into different industries. Notably, they are more likely to be in 
construction. Moonlighters are just as likely as the full sample to have fewer than 25 employees. 
They work 2 fewer hours per week, and their businesses are 3 percentage points less likely to be 
incorporated. Necessity entrepreneurs, and moonlighters account for 14% and 16% of new 
entrants.  

Table 7: Business Characteristics by Entrant Type 
  All Necessity  Moonlighters Neither 

< 25 Employees 0.972 0.987 0.973 0.969 
25-99 Employees 0.019 0.009 0.018 0.021 
> 99 Employees 0.009 0.004 0.010 0.010 
Hours Worked 37.9 37.0 36.1 38.3 
Incorporated 0.211 0.136 0.183 0.229 

Industry:     
Agriculture 0.055 0.036 0.067 0.056 

Mining 0.002 0.002 0.001 0.002 
Construction 0.163 0.245 0.140 0.154 

Manufacturing 0.030 0.025 0.033 0.030 
Wholesale 0.021 0.018 0.018 0.022 

Retail 0.070 0.055 0.058 0.075 
Transportation 0.029 0.024 0.016 0.033 

Information 0.015 0.014 0.015 0.015 
Finance 0.090 0.071 0.086 0.093 

Professional Services 0.163 0.162 0.154 0.164 
Educational Services 0.114 0.117 0.129 0.110 

Entertainment 0.072 0.068 0.076 0.073 
Other Services 0.170 0.161 0.200 0.166 

     
Observations 12,654 1,798 1,873 9,261 

Note: Author's tabulations come from the first survey wave a respondent is observed to be self-employed in the 
1996, 2001, 2004 and 2008 SIPP. Self-employment is defined as owning a business and working at least 15 hours 
in that business. Necessity entrepreneurs are self-employed individuals who became self-employed within the 
first 4 survey waves (16 months) after being laid-off, or were unemployed in the wave prior to becoming self-
employed. Moonlighters reported moonlighting in at least one survey wave of the SIPP. “Neither” refers to 
entrants who are not necessity entrepreneurs are never reported moonlighting. 

 

 

c. Business Survival 

The relationship between business type and firm survival is unclear a priori. Individuals choose 
to remain self-employed if the opportunity cost of self-employment is lower than the benefit of 
self-employment. One might expect necessity entrepreneurs to have shorter business survival 
because they start lower-quality businesses. This may not be the case. Necessity entrepreneurs 
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may choose to remain self-employed for the same reason they became self-employed: their 
outside options are unattractive. Opportunity entrepreneurs may exit self-employment quicker 
than necessity entrepreneurs because they are likely to have a higher opportunity cost of self-
employment in the form of a higher wage offer.  

Longer firm survival is generally associated with successful businesses, potentially assuming that 
business exit is equivalent to business failure. This is not necessarily the case as some individuals 
choose to exit self-employment because they have a better outside option, not because their 
business fails. Nevertheless, this paper considers longer firm survival to be indicator of a higher 
quality business. Policy makers may consider longer business survival a crucial indicator of 
business success if they are subsidizing start-ups.  

A major concern with subsidizing necessity entrepreneurship is that necessity entrepreneurs may 
use self-employment as a bridge between jobs, exiting once they receive a suitable wage offer. 
Despite this major concern, analysis of early exit is noticeable absent from the necessity 
entrepreneurship literature. Evans and Leighton (1990) only analyze survival a year after entry, 
Block and Sandner (2009) analyze survival at yearly intervals, and Baptista et al (2014) only 
analyze survival three years after entry. This paper fills that gap by analyzing survival at four-
month intervals.  

Figure 3 shows Kaplan-Meier curves for business survival and Table 8 reports 25th, 50th, and 75th 
percentile survival in waves. The log-rank test for equality of survival functions show that 
survival is statistically different across entrant types, but these differences are small and not 
economically meaningful. At the 75th percentile, survival of moonlighters and job-losers is 
noticeable lower than other entrants. Less than 25% of necessity entrepreneurs remained after 40 
months since entry, less than 25% of moonlighters remained after 36 months since entry, and 
more than 25% of other entrepreneurs remained through the end of the sample. More than 75% 
of necessity entrepreneurs remained until 8 months after entry, while less than 75% of 
moonlighters and other entrants remained after 4 months. This suggests that necessity 
entrepreneurs are not merely filling a gap in employment then returning to wage work once they 
receive a suitable offer. This pattern of survival across entrant type is consistent for men and 
women, though female owned businesses generally have lower survival than male owned 
businesses.  
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Table 8: 25th, 50th, and 75th Percentile Survival by Entrant Type 

    25% 50% 75% 
Necessity  2 4 10 

Moonlighters 1 3 9 
Neither 1 4 - 

Note: Author's tabulations are for 25th, 50th and 75th percentile business survival time. The "failure event" is 
switching to non-self-employment. Survival quartiles are presented for Necessity entrepreneurs, Moonlighters 
and those who are neither a necessity entrepreneur nor a moonlighting entrepreneur. Individuals who are self-
employed in the first survey wave are excluded from all analysis.  

 

I estimate Cox proportional hazard models for business survival to control for observable 
differences across business types. Columns 1-3 of Table 9 report estimates for the full sample, 
only men, and only women. The sample is limited to only necessity entrepreneurs in column 4 
and to only moonlighters in column 5 to test whether some observables affect survival differently 
for those businesses.  
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Table 9: Determinants of Business Exit 
 All Men Women Necessity Moonlighters 

            
Necessity 0.00788 0.0166 -0.0190  0.0377 

 (0.0373) (0.0480) (0.0600)  (0.0922) 
Ever Moonlit 0.199*** 0.240*** 0.148*** 0.210**  

 (0.0351) (0.0460) (0.0549) (0.0927)  
Age  -0.0430*** -0.0475*** -0.0359** -0.0552** -0.0762*** 

 (0.0107) (0.0149) (0.0155) (0.0272) (0.0265) 
Age Squared 0.000488*** 0.000590*** 0.000352* 0.000665** 0.000897*** 

 (0.000125) (0.000174) (0.000184) (0.000326) (0.000313) 
Married -0.0600** -0.0787* -0.0720* -0.0933 0.00267 

 (0.0294) (0.0411) (0.0429) (0.0736) (0.0711) 
# of Children Under 5 0.0151 0.0126 0.0194 -0.0193 -0.0450 

 (0.0245) (0.0334) (0.0367) (0.0629) (0.0640) 
Female 0.220***   0.187** 0.0696 

 (0.0278)   (0.0779) (0.0692) 
Less Than HS 0.0274 0.0325 0.0416 0.0727 0.0640 

 (0.0460) (0.0607) (0.0713) (0.112) (0.128) 
Some College 0.0194 0.0370 0.00579 -0.0341 -0.0449 

 (0.0366) (0.0497) (0.0547) (0.0933) (0.0989) 
College or More -0.0528 -0.0175 -0.0749 -0.126 -0.0119 

 (0.0350) (0.0473) (0.0528) (0.0969) (0.0895) 
Black -0.00845 0.0285 -0.0230 0.0136 0.000749 

 (0.0453) (0.0635) (0.0651) (0.110) (0.117) 
Asian -0.0897 -0.112 -0.0710 0.339 -0.121 

 (0.0814) (0.117) (0.115) (0.217) (0.224) 
Other -0.0527 -0.114 0.00958 0.126 -0.130 

 (0.0723) (0.0929) (0.116) (0.169) (0.171) 
Hours Worked 0.00410*** 0.00552*** 0.00294*** 0.000172 -0.00291*** 

 (0.000466) (0.000640) (0.000691) (0.00123) (0.00112) 
< 25 Employees 0.423** 0.836*** -0.0186 0.593 0.635* 

 (0.178) (0.269) (0.238) (1.008) (0.384) 
25-99 Employees -0.123 0.208 -0.390 0.115 0.0425 

 (0.224) (0.317) (0.334) (1.160) (0.521) 
      

Observations 33,250 20,417 12,833 4,590 4,912 
Note: Table 10 reports coefficient estimates for Cox proportional hazard models. The “failure event” is exiting self-
employment. Necessity is an indicator variable equal to 1 if the entrepreneur is a necessity entrepreneur. “Ever Moonlit” is 
an indicator variable equal to 1 if the entrepreneur ever reported moonlighting. The model includes controls for age, 
marriage status, number of children, gender, education, race, number of hours worked per week, and the number of 
employees employed by the firm. Individuals who were self-employed in the first survey wave are not included in this 
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analysis. Column 1 includes both men and women. Column 2 includes only men and column 3 includes only women. 
Columns 4 and 5 reports results for necessity and moonlighting entrepreneurs.      

    

Column 1 of table 9 shows necessity entrepreneurs do not have statistically different survival 
than non-necessity entrepreneurs. In each sample, moonlighters have a statistically higher risk of 
exiting relative to non-moonlighters. Married business owners with college education are at a 
lower risk of exiting than the unmarried and less educated, and women have a higher risk of exit 
than men. 

Factors that affect business survival do not appear to affect moonlighters or necessity 
entrepreneurs differently. Columns 4 and 5 of Table 9 show age, hours worked, and gender 
explain business survival. These effects are directionally identical when the sample is not limited 
to necessity entrepreneurs or moonlighters, but the magnitudes of these coefficients are larger 
when limiting the sample to necessity entrepreneurs and moonlighters. This suggests that these 
factors have an amplified effect on survival for necessity entrepreneurs and moonlighters.  

Firm size may be endogenous to firm survival. Estimates of necessity or moonlighting on firm 
survival are not meaningfully affected by removing firm size indicators from the regression. 
Coefficient estimates are provided in appendix table A3.   

d. Earnings 

One should expect earnings for necessity entrepreneurs to be lower than earnings for opportunity 
entrepreneurs. Necessity entrepreneurs are not only a relatively low-skilled group, but they are 
also, by definition, forced into self-employment. Opportunity entrepreneurs choose to enter self-
employment if the expected utility of doing so is positive. Because opportunity entrepreneurs 
earn substantially more prior to entry, their expected payoff for business entry is likely larger 
than that of necessity entrepreneurs because they are unlikely to be willing to accept much lower 
earnings in self-employment than in wage employment. Necessity entrepreneurs may have 
undercapitalized businesses due to having less wealth, and potentially because of discrimination 
in lending markets, leading to lower earnings.   

Figure 4 plots average business earnings over the first 16 months of self-employment for 
necessity, moonlighting, and unclassified entrepreneurs. I exclude entrepreneurs who have other 
employment because their earnings may not be comparable to those who are solely self-
employed. Over the first 16 months of self-employment, necessity entrepreneurs earn the least 
compared to moonlighters and other entrepreneurs. There is little difference in earnings between 
moonlighters and unclassified entrepreneurs. 

Because success in business is subjective, I construct two measures that account for prior 
earnings. The first measures the difference between current business earnings and prior earnings 
where prior earnings are earnings one year before entry. Figure 5 plots this value over time for 
each type of entrant. The other measures percent change in earnings, calculated by dividing the 
difference in current and prior earnings by the average of current and prior earnings. Figure 6 
plots percent change in earnings over time.  
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Figure 5 shows unclassified entrepreneurs have the highest change to earnings, varying between 
$200 more per month and $200 less per month. Moonlighters earn $200 less per month 
compared to their prior earnings, and necessity entrepreneurs earn $400 less per month. Percent 
change to earnings is near zero for unclassified entrants, while earnings are 20-40% lower for 
moonlighters, and 20-60% lower for necessity entrepreneurs.  

Change to earnings may appear larger if earnings sharply decrease before self-employment entry. 
Figure 7 shows necessity entrepreneurs’ average earnings decline leading up to self-employment. 
This decline is likely driven by job-loss that many necessity entrepreneurs experience before 
they enter self-employment. Earnings also decline leading up to entry for moonlighters, though 
the decline is not as pronounced. Moonlighters’ earnings may be decreasing until entry as they 
leave their job to pursue self-employment. Most of this decrease occurs within three waves 
before entry. Since the third wave prior to entry is used to calculate prior earnings, regressions 
calculations that use prior earnings may be sensitive to this choice to use three waves prior to 
entry. Figures A2 and A3 in the appendix replicate figures 5 and 6 using the fourth wave before 
entry rather than the third to calculate change to earnings. Figures A2 and A3 show slightly 
larger decreases in earnings than figures 5 and 6 for necessity entrepreneurs and moonlighters.  

 

Univariate analysis shows necessity entrepreneurs earn less than other entrepreneurs. Because 
necessity entrepreneurs, and moonlighters are observably different than other entrepreneurs, it is 
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important to control for these characteristics to determine whether earnings differences are due to 
selection, or because of a distinct effect of necessity entrepreneurship.  

I estimate earnings regressions for a cross-section of businesses, each in their third wave since 
entry. The regression controls for personal characteristics, business characteristics, and whether 
the entrant is a necessity entrepreneur or a moonlighter. Table 10 reports coefficient estimates for 
the full sample, and separately for men and women.  

𝐵𝐵𝐵𝐵𝐿𝐿𝑆𝑆𝑀𝑀𝐸𝐸𝐿𝐿𝐿𝐿 𝐸𝐸𝑦𝑦𝐸𝐸𝑀𝑀𝑆𝑆𝑀𝑀𝑎𝑎𝐿𝐿𝑖𝑖 = 𝛼𝛼 ∗ 𝑁𝑁𝐸𝐸𝑆𝑆𝐸𝐸𝐿𝐿𝐿𝐿𝑆𝑆𝑆𝑆𝑦𝑦𝑖𝑖 +  𝛽𝛽 ∗ 𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑖𝑖 +  𝛿𝛿𝑋𝑋𝑖𝑖 +  𝜀𝜀 

After controlling for observable characteristics necessity entrepreneurs earn $481 less per month 
than non-necessity entrepreneurs. Moonlighting entrepreneurs earn $494 less per month than 
non-moonlighters. Necessity entrepreneurs earn less per month even after controlling for 
observable characteristics, suggesting that there is a unique effect associated with being forced 
into self-employment. Puzzlingly, moonlighting also has a unique negative effect on self-
employment earnings. Women earn substantially less than men, and those with more education 
earn more. College education is more beneficial for men than it is for women. Earnings are 
positively associated with hours worked, number of employees, and number of children who are 
under the age of five. Estimates from a log(earnings) model are qualitatively similar and 
available in the appendix. 

Table 10: Determinants of Business Earnings 
  All Men Women 

       
Necessity -480.9** -585.7** -283.1 

 (205.6) (294.4) (218.6) 
Ever Moonlit -494.0** -397.2 -575.2*** 

 (201.4) (298.0) (200.7) 
Age  174.9*** 198.8** 138.6** 

 (63.75) (96.40) (61.38) 
Age Squared -1.870** -2.109* -1.547** 

 (0.741) (1.119) (0.715) 
Married 98.21 294.4 -144.0 

 (164.8) (250.1) (158.5) 
# of Children Under 5 257.1* 282.7 110.6 

 (137.1) (197.0) (144.1) 
Female -1,342***   

 (158.2)   
Less Than HS 218.6 313.7 -38.29 

 (259.3) (371.7) (272.6) 
Some College 128.0 99.89 107.8 

 (201.5) (299.0) (200.2) 
College or More 1,192*** 1,525*** 577.6*** 

 (189.3) (283.3) (187.9) 
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Black -303.7 -673.9 273.1 
 (277.1) (423.6) (260.7) 

Asian -56.18 -127.5 213.0 
 (425.6) (638.3) (415.5) 

Other -273.0 -678.8 222.0 
 (398.2) (616.3) (368.1) 

Hours Worked 29.10*** 35.18*** 15.50*** 
 (3.569) (5.267) (3.578) 

< 25 Employees -5,200*** -7,272*** -1,329** 
 (661.9) (977.3) (656.4) 

25-99 Employees -1,963** -3,385*** -143.4 
 (818.0) (1,183) (851.1) 
    

Observations 4,028 2,496 1,532 
Note: Table 10 reports coefficients from business earnings regressions. The dependent variable is business 
earnings. Regressions include independent variables for necessity entrepreneur, ever moonlighting, age, marriage 
status, number of children under the age of 5, female, education categories, race categories, number of hours 
worked, and number of employees. Regressions are estimated from a sample of self-employed individuals in the 
third survey wave since self-employment entry. Column 1 reports results for all individuals, columns 2 and 3 
limit the sample to men and women. 

 

I re-estimate this model using earnings change (current earnings – pre-entry earnings) as the 
dependent variable instead of earnings level. Table 11 presents coefficient estimates from this 
model. 

𝐸𝐸𝑦𝑦𝐸𝐸𝑀𝑀𝑆𝑆𝑀𝑀𝑎𝑎𝐿𝐿 𝐶𝐶ℎ𝑦𝑦𝑀𝑀𝑎𝑎𝐸𝐸 = 𝛼𝛼 ∗ 𝑁𝑁𝐸𝐸𝑆𝑆𝐸𝐸𝐿𝐿𝐿𝐿𝑆𝑆𝑆𝑆𝑦𝑦𝑖𝑖 +  𝛽𝛽 ∗ 𝑀𝑀𝐽𝐽𝐽𝐽𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑖𝑖 +  𝛿𝛿𝑋𝑋𝑖𝑖 +  𝜀𝜀 

Necessity entrepreneurs’ earnings decrease by $552 on average per month after entry compared 
to earnings before entry. Moonlighters’ earnings decrease by $780 on average per month after 
entry. Change to earnings increases with hours worked, and number of employees. Firm size 
may be endogenous to business earnings, but estimates of the effect of necessity 
entrepreneurship or moonlighting on firm earnings are not meaningfully affected by removing 
firm size indicators from the regression. Estimates are provided in appendix table A3.   

Table 11: Determinants of Change to Earnings 
  All Men Women 

       
Necessity -552.6* -344.9 -885.8*** 

 (327.9) (489.5) (324.6) 
Ever Moonlit -780.0** -932.0* -560.4* 

 (346.7) (533.4) (324.2) 
Age  -17.47 -15.67 34.96 

 (112.5) (177.9) (101.1) 
Age Squared 0.297 0.269 -0.292 
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 (1.310) (2.066) (1.182) 
Married -290.8 -489.0 37.06 

 (285.9) (452.9) (256.3) 
# of Children Under 5 -244.6 -583.5 346.3 

 (233.4) (354.7) (221.6) 
Female -114.2   

 (276.3)   
Less Than HS 527.3 914.3 -196.2 

 (426.9) (640.0) (416.5) 
Some College -185.6 -249.5 -177.3 

 (354.0) (553.7) (323.1) 
College or More -308.2 -445.0 -209.0 

 (326.0) (503.1) (306.4) 
Black -581.9 -818.3 -119.1 

 (487.8) (774.0) (433.8) 
Asian -750.5 -1,179 -80.41 

 (688.0) (1,089) (622.0) 
Other -1,494** -2,117** -612.9 

 (702.3) (1,079) (648.9) 
Hours Worked 15.16** 21.74** 3.746 

 (6.425) (9.785) (6.071) 
< 25 Employees -1,532 -3,236* 974.3 

 (1,116) (1,786) (970.1) 
25-99 Employees -444.4 -2,224 2,338* 

 (1,407) (2,179) (1,299) 
    

Observations 1,940 1,174 766 
Note: Table 11 reports coefficients from business earnings regressions. The dependent variable is change in 
earnings defined as current business earnings minus earnings three waves prior to entry. Regressions include 
independent variables for necessity entrepreneur, ever moonlighting, age, marriage status, number of children 
under the age of 5, female, education categories, race categories, number of hours worked, and number of 
employees. Regressions are estimated from a sample of self-employed individuals in the third survey wave since 
self-employment entry. Column 1 reports results for all individuals, columns 2 and 3 limit the sample to men and 
women.   

 

The literature on necessity and opportunity entrepreneurship assumes any non-necessity 
entrepreneur is an opportunity entrepreneur. This assumption appears to be reasonable given that 
unclassified entrepreneurs perform similarly to moonlighters, who are opportunity entrepreneurs, 
and they perform better than necessity entrepreneurs. This result may not hold if necessity 
entrepreneurs are not carefully identified. 
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V. Alternative Definitions of Necessity Entrepreneurship 

Thus far, necessity entrepreneurs have been carefully classified as entrants who started a 
business within 16 months of being laid-off or entrants who were unemployed in the wave prior 
to entry. This differs from the unifying classification criteria proposed by Fairlie and Fossen 
(2018) (hereafter FF). They classify an entrant as a necessity entrepreneur if they were 
unemployed prior to entry. FF’s definition aims to be straightforward and applicable to a broad 
range of publicly available datasets, but the simplicity of the definition comes at the cost of 
potential misclassification. FF raise the concern that, in panel data, longer time between 
interviews results in missing more spells of unemployment. Earlier results in this paper show 
many entrants become self-employed within the first survey wave of being laid-off. This 
suggests that the concern raised by FF could lead to substantial misclassification. 

This paper remedies this concern by including entrepreneurs who enter self-employment within 
16 months (4 survey waves) of being laid-off. The benefit of this definition is that it captures 
short-spells of unemployment that other definitions do not. To understand the extend of 
misclassification, I classify necessity entrepreneurs using two alternate sets of criteria that each 
follow FF. For each, necessity entrepreneurs are required to have been unemployed prior to 
becoming self-employed. One definition requires unemployment one wave prior to entry (labeled 
“FF”), the other requires unemployment a year (3 survey waves) prior to entry (labeled “FF 
Year”). The second definition tries to mimic results that would come from datasets that only 
have employment status from the previous year. Comparing this paper’s definition to those that 
follow FF shows the importance of robust criteria to classify necessity entrepreneurs.   

1,195 necessity entrepreneurs are identified using this paper’s definition of self-employment 
(labeled “Necessity”) - starting a business within 16 months of a lay-off or being unemployed 
one wave prior to entry. The two definitions that follow FF do a poor job identifying the same 
necessity entrepreneurs. “FF” only identifies 683 (57%) of the 1,195 necessity entrepreneurs. 
“FF Year” identifies just 136 (11%) necessity entrepreneurs and identifies an additional 244 
entrants who were not unemployed in the wave before entry. In other words, almost two thirds of 
the necessity entrepreneurs identified by this definition would not be considered necessity 
entrepreneurs using the more rigorous definition. These three definitions paint a different picture 
of the prevalence of necessity entrepreneurship. The definition used by this paper shows that 
nearly 15% of entrants are necessity entrepreneurs. Definitions that follow FF show 8% or 4% of 
entrants are necessity entrepreneurs. 

Table 12 reports variable means for the three groups of necessity entrepreneurs. There are only 
minor differences in variables means between these groups. This is reasonable as there is 
considerable overlap between these groups and each entrant is a necessity entrepreneur by at 
least one definition. The largest difference is between “FF Year”, and “FF”. “FF Year” entrants 
are slightly more educated, and slightly less white. There are only marginal differences in firm 
size, hours worked, incorporation status and industry composition across these groups.  

Table 12: Demographic and Business Characteristics by Necessity Criteria 
  Necessity FF FF Year 
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Age 40.120 39.615 39.940 
White 0.851 0.832 0.807 

Married 0.601 0.575 0.561 
Less Than HS 0.156 0.163 0.145 

HS 0.270 0.271 0.273 
Some College 0.284 0.296 0.279 
College Plus 0.290 0.271 0.303 

< 25 Employees 0.986 0.984 0.985 
25-99 Employees 0.009 0.012 0.015 
> 99 Employees 0.005 0.004 0.000 
Hours Worked 37.774 39.255 37.104 
Incorporated 0.119 0.117 0.125 

Industry:    
Agriculture 0.041 0.034 0.033 

Mining 0.001 0.000 0.000 
Construction 0.231 0.242 0.202 

Manufacturing 0.018 0.016 0.015 
Wholesale 0.018 0.019 0.024 

Retail 0.054 0.053 0.083 
Transportation 0.018 0.020 0.021 

Information 0.015 0.020 0.018 
Finance 0.083 0.070 0.065 

Professional Services 0.111 0.116 0.131 
Educational Services 0.132 0.139 0.172 

Entertainment 0.074 0.066 0.065 
Other Services 0.204 0.205 0.172 

    
Observations 1195 683 380 

Note: Author's tabulations come from the first survey wave a respondent is observed to be self-employed in the 
1996, 2001, 2004 and 2008 SIPP. Self-employment is defined as owning a business and working at least 15 hours 
in that business. Each of the three samples consists of necessity entrepreneurs. "Necessity" refers to a group of 
entrepreneurs who started a business within 16 months after being laid-off, or who were unemployed in the four-
month period prior to self-employment entry. "FF" refers to entrepreneurs who were unemployed in the four-
month period prior to self-employment entry, and "FF Year" refers to entrepreneurs who were unemployed in the 
four-month period one year before self-employment entry.   

 

A more important concern is that necessity entrepreneurs who are not identified will contaminate 
the group of opportunity entrepreneurs. Larger contamination will lead to more attenuation of 
differences in variable means between necessity and opportunity entrepreneurs.  

Table 13 reports variable means for non-necessity entrepreneurs defined by the three groups of 
necessity entrepreneurs. Column 1 (labeled “Not Necessity”) reports means for entrants who did 
not fit the definition of necessity entrepreneurship used in this paper. Columns 2 and 3 report 
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variable means for those who do not meet the criteria for necessity entrepreneurship that follow 
FF. While differences across these groups are small, there is a clear relationship. The first 
definition (column 1) shows the least amount of contamination with necessity entrepreneurs, 
followed by the second, then the third. The first group is the highest educated, is most likely to 
be incorporated, and is least likely to be in construction. Though differences are small, 
misclassifying necessity entrepreneurs attenuates the differences between necessity and 
opportunity entrepreneurs.  

Table 13: Demographic and Business Characteristics by Non-Necessity Criteria 
  Not Necessity Not FF Not FF Year 

Age 41.751 41.690 41.590 
White 0.867 0.867 0.867 

Married 0.722 0.716 0.711 
Less Than HS 0.112 0.114 0.117 

HS 0.242 0.243 0.244 
Some College 0.275 0.275 0.276 
College Plus 0.371 0.368 0.362 

< 25 Employees 0.976 0.976 0.977 
25-99 Employees 0.018 0.017 0.016 
> 99 Employees 0.007 0.007 0.007 
Hours Worked 37.678 37.558 37.715 
Incorporated 0.201 0.196 0.193 

Industry:    
Agriculture 0.066 0.065 0.064 

Mining 0.001 0.001 0.001 
Construction 0.145 0.150 0.155 

Manufacturing 0.028 0.027 0.027 
Wholesale 0.023 0.023 0.022 

Retail 0.064 0.064 0.062 
Transportation 0.025 0.024 0.024 

Information 0.014 0.013 0.014 
Finance 0.109 0.109 0.107 

Professional Services 0.126 0.124 0.123 
Educational Services 0.129 0.128 0.127 

Entertainment 0.075 0.076 0.075 
Other Services 0.195 0.195 0.197 

    
Observations 7470 7982 8328 

Note: Author's tabulations come from the first survey wave a respondent is observed to be self-employed in the 
1996, 2001, 2004 and 2008 SIPP. Self-employment is defined as owning a business and working at least 15 hours 
in that business. Each of the three samples consists of non-necessity entrepreneurs. "Not Necessity" refers to a 
group of entrepreneurs who started a business not within 16 months after being laid-off, and who were not 
unemployed in the four-month period prior to self-employment entry. "Not FF" refers to entrepreneurs who were 
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not unemployed in the four-month period prior to self-employment entry, and "Not FF Year" refers to 
entrepreneurs who were not unemployed in the four-month period one year before self-employment entry.   

 

Earnings also vary across definitions of necessity entrepreneurship. Figure 8 shows earnings 
across the first 20 months of self-employment for the three definitions of self-employment. 
Earnings are similar across groups, as expected, but there is some difference in earnings 
depending on how necessity entrepreneurship is defined. Differences are more clear when 
examining change to earnings, shown in Figure 9. Change to earnings is defined using earnings 
from a year prior to entry. “FF_Year” uses employment status a year prior to entry to define 
necessity entrepreneur. This clearly affects the average change to earnings resulting in a large 
difference in this measure across groups of necessity entrepreneurs.  
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Misclassifying necessity entrepreneurs also biases regression results. Table 14 reports 
coefficients from Cox proportional hazard models and earnings regressions using the three 
classifications of necessity entrepreneurship. Estimating business survival with an alternative 
definition show that necessity entrepreneurs are more likely to exit self-employment. This is 
particularly clear in regressions that are limited to men. Using this paper’s definition, the 
coefficient on necessity entrepreneurship is very small and statistically insignificant. Using “FF 
Year” instead shows necessity entrepreneurs have a statistically, and economically significant 
higher probability of exit. In this case, misclassifying necessity entrepreneurs changes the 
conclusion one would make about survival of necessity entrepreneurs. There is not enough 
evidence to show necessity entrepreneurs have lower survival but using classification criteria that 
is too simple leads one to incorrectly conclude necessity entrepreneurs have lower survival. 

Using alternative criteria to classify necessity entrepreneurs biases coefficients in earnings 
regressions. The coefficient on necessity entrepreneurship using this paper’s definition is 
negative, statistically, and economically significant. The coefficient is attenuated when using 
“FF” or “FF Year”. In the full-sample, necessity entrepreneurs (as defined in this paper) earn 
$500 less per month relative to non-necessity entrepreneurs. If a necessity entrepreneur is 
classified only by their employment status a year prior to entry (“FF Year”) necessity 
entrepreneurs earn $350 less per month relative to non-necessity entrepreneurs and this 
coefficient is not statistically significant. For men, alternative definitions do not attenuate the 
magnitude of the coefficient on necessity entrepreneurship, but the coefficients become 
statistically insignificant because estimates are less precise. For women, the coefficient is 
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strongly attenuated using “FF Year” relative to “Necessity”. Without accurately classifying 
necessity entrepreneurs, one would incorrectly conclude that there is not a statistically significant 
difference in necessity entrepreneur’s earnings. 

Table 14: Survival and Earnings by Necessity Entrepreneurship Criteria 
Survival:     

    Necessity FF FF Year 
 All 0.00788 0.0405 0.0764 
  (0.0373) (0.0465) (0.0630) 
     
 Men 0.0166 0.0831 0.182** 
  (0.0480) (0.0586) (0.0827) 
     
 Women -0.0190 -0.0689 -0.0576 
    (0.0600) (0.0773) (0.0976) 
     

Earnings:     
    Necessity FF FF Year 
 All -456.7** -396.8 -314.1 
  (204.8) (265.6) (381.4) 
     
 Men -561.4* -542.8 -597.9 
  (292.0) (381.7) (589.4) 
     
 Women -250.6 -225.9 -15.97 
    (218.1) (277.0) (355.4) 

Note: Panel one of table 14 presents the coefficient for an indicator for necessity entrepreneurship in a Cox 
proportional hazard model. "Necessity" refers to a group of necessity entrepreneurs who either start a business 
within 16 months after being laid-off, or were unemployed in the four-month period prior to self-employment 
entry. "FF" refers to necessity entrepreneurs who were unemployed in the four-month period prior to self-
employment entry, and "FF Year" refers to necessity entrepreneurs who were unemployed in the four-month 
period one year before self-employment entry. The hazard model is estimated separately for each definition of 
necessity entrepreneurship, and separately for men and women. Each cell represents a different regression. Panel 
two reports coefficient estimates for an indicator variable for necessity entrepreneurship (defined above) in an 
earnings regression. Earnings are calculated as average monthly earnings in the third survey wave (four-month 
period) since self-employment entry. Each cell represents a different regression. * p<0.10, ** p<0.05, *** p<0.01.  

 

Classifying necessity entrepreneurs accurately is important for understanding the prevalence of 
necessity entrepreneurship and for estimating the effect of necessity entrepreneurship on 
business outcomes. Relying only on prior employment status excludes necessity entrepreneurs 
who are never observed in data to be unemployed. These necessity entrepreneurs make up a 
significant portion of all necessity entrepreneurs. The exclusion is more concerning when time 
between survey interviews is longer. Misclassifying necessity entrepreneurs biases regression 
coefficients in hazard models and in earnings regressions, which lead to incorrect conclusions. 
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VI. Conclusion and Discussion 

Job-losers and moonlighters are more likely to enter self-employment than non-job-losers and 
non-moonlighters. Job-losers, who enter self-employment quickly after being laid-off can neatly 
be classified as necessity entrepreneurs, and moonlighters can be classified as opportunity 
entrepreneurs. Necessity entrepreneurs start smaller firms that are less likely to be incorporated, 
and they earn less than other entrepreneurs. Unclassified entrepreneurs start observably similar 
businesses to those started by moonlighters. This justifies the literatures’ assumption that non-
necessity entrepreneurs are opportunity entrepreneurs provided necessity entrepreneurs are 
accurately classified. 

This paper makes several contributions to the entrepreneurship literature. It provides the first 
evidence on moonlighters’ high propensity to become self-employed. This is an important 
contribution given moonlighters make up a significant portion of new entrants. This paper shows 
a causal relationship between job-loss and self-employment entry. It contributes to the literature 
on necessity versus opportunity entrepreneurship by comparing three types of entrants along four 
business outcomes. And it shows the importance of accurately classifying necessity 
entrepreneurs. 

The evidence presented in this paper contributes to the discussion of subsidizing necessity 
entrepreneurship. There is little evidence of large positive externalities associated with necessity 
entrepreneurship. Subsidies for necessity entrepreneurs may be an effective way to combat 
unemployment, given they replace a large portion of their prior earnings, and their survival is 
comparable to other entrants.  

Individuals who started a business in this sample were not necessarily encouraged with a 
subsidy. The average unsubsidized necessity entrepreneur may start a higher quality firm that the 
marginal entrant who enters because of a subsidy. Policy makers should be aware that 
subsidizing necessity entrepreneurship may induce entry of lower quality entrepreneurs, 
decreasing the average quality of necessity entrepreneur. Average values reported in the paper 
may not reflect the quality of business of the marginal entrepreneur. 
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Appendix Tables: 

Table A.10: Determinants of Log(Business Earnings) 
  All Men Women 

       
Necessity -0.177*** -0.191** -0.180 

 (0.0638) (0.0780) (0.114) 
Ever Moonlit -0.164*** -0.155** -0.215** 

 (0.0628) (0.0783) (0.107) 
Age  0.0435** 0.0286 0.0599* 

 (0.0195) (0.0247) (0.0321) 
Age Squared -0.000495** -0.000308 -0.000751** 

 (0.000227) (0.000289) (0.000374) 
Married 0.0291 0.114* -0.119 

 (0.0510) (0.0657) (0.0825) 
# of Children Under 5 0.0281 0.0899* -0.117* 

 (0.0408) (0.0505) (0.0699) 
Female -0.496***   

 (0.0491)   
Less Than HS 0.0215 0.0785 -0.148 

 (0.0789) (0.0961) (0.138) 
Some College 0.121* 0.118 0.0991 

 (0.0618) (0.0783) (0.102) 
College or More 0.358*** 0.356*** 0.334*** 

 (0.0580) (0.0736) (0.0971) 
Black -0.155* -0.312*** 0.0234 

 (0.0832) (0.110) (0.129) 
Asian 0.0304 0.00108 0.148 

 (0.130) (0.170) (0.204) 
Other -0.270** -0.398** -0.121 

 (0.122) (0.165) (0.183) 
Hours Worked 0.0137*** 0.0129*** 0.0142*** 

 (0.00122) (0.00153) (0.00210) 
< 25 Employees -0.303* -0.660*** 0.551* 

 (0.183) (0.222) (0.323) 
25-99 Employees 0.328 -0.0388 1.192*** 

 (0.227) (0.268) (0.435) 
    

Observations 2,611 1,648 963 
Note: Table 10 reports coefficients from Log(business earnings) regressions. The dependent variable is 
log(business earnings). Regressions include independent variables for necessity entrepreneur, ever moonlighting, 
age, marriage status, number of children under the age of 5, female, education categories, race categories, number 
of hours worked, and number of employees. Regressions are estimated from a sample of self-employed 
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individuals in the third survey wave since self-employment entry. Column 1 reports results for all individuals, 
columns 2 and 3 limit the sample to men and women. 

 

Table A3: Endogenous Firm Size 
  Hazard Earnings Earnings Change 

    
Necessity 0.0138 -574.6*** -460.3 

 (0.0373) (208.0) (282.7) 
Ever Moonlit 0.198*** -479.2** -467.1 

 (0.0351) (203.9) (306.3) 
Age  -0.0430*** 189.3*** 30.39 

 (0.0107) (64.53) (95.27) 
Age Squared 0.000486*** -2.020*** -0.201 

 (0.000125) (0.750) (1.108) 
Married -0.0631** 132.7 192.1 

 (0.0294) (166.8) (246.6) 
# of Children Under 5 0.0152 240.3* 48.87 

 (0.0245) (138.8) (204.1) 
Female 0.226*** -1,384*** -95.26 

 (0.0278) (160.1) (236.7) 
Less Than HS 0.0227 160.4 66.47 

 (0.0460) (262.5) (372.0) 
Some College 0.0180 130.4 -140.5 

 (0.0366) (204.0) (302.2) 
College or More -0.0568 1,250*** 16.82 

 (0.0350) (191.5) (280.8) 
Black -0.00406 -403.1 -317.8 

 (0.0453) (280.3) (414.3) 
Asian -0.0857 -140.6 -866.3 

 (0.0814) (430.7) (610.8) 
Other -0.0495 -228.4 -1,248** 

 (0.0723) (403.2) (605.3) 
Hours Worked 0.00410*** 30.09*** 10.07* 

 (0.000466) (3.613) (5.519) 
    

Observations 33,250 4,028 2,389 
Note: Column 1 of table A3 replicates column 1 of table 9 without potentially endogenous regressors measuring 
firm size. Column 2 of table A3 replicates column 1 of table 10 without potentially endogenous regressors 
measuring firm size. Column 3 of table A3 replicates column 1 of table 11 without potentially endogenous 
regressors measuring firm size. * p<0.10, ** p<0.05, *** p<0.01.  
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