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Abstract

Schumpeterian entrepreneurs are economic agents who possess superior ability to respond to opportunities created by technological change but empirical studies have consistently found negative average pecuniary returns to independent business owners.  In this paper, we take a step towards resolving this apparent contradiction by concentrating on a subset of self-employed and paid workers in the highly educated segment of the labor market who, in addition, actually use their formal education in their jobs.  We present a theoretical framework where successful entrepreneurship requires two complementary attributes, general ability which is known and fixed over time, and technical competence that is gradually revealed over time and is also partially acquired through experience.  Workers with higher general ability enter entrepreneurship at a relatively young age while their pre-entry experience is still low and their capacity to accumulate technical competence is still uncertain.  They thus tend to earn more than paid workers and later entrants into self-employment if they are successful, but they are also more likely to discover that they are not competent enough to run independent business, so they return to paid work where the continue to earn higher than average paid wages.  The theory is tested using the Data on science and engineering workforce in the United States (SESTAT) and is found to be largely consistent with evidence. 

 [JEL classification numbers: M13, J31]

September 2007

1. Introduction

Schumpeterian entrepreneurs are economic agents who possess superior ability to respond to opportunities created by technological change (Schumpeter, 1912; Schultz, 1975; Calvo and Wellisz, 1980; Holmes and Schmitz, 1990).  This can be expected to contribute to higher average earnings among entrepreneurs as compared to paid workers after observable characteristics are controlled for.  Instead, empirical studies have consistently found negative average pecuniary returns to independent business owners (Hamilton, 2000; Moskowitz and Vissing-Jørgensen, 2002; Åstebro, 2003).

In this paper, we take a step towards resolving this apparent contradiction by concentrating on a subset of self-employed and paid workers in the highly educated segment of the labor market.  It turns out, however that simply having high level of acquired skill is not enough to overturn the results of past empirical studies; what is needed on the top of that is the capacity to actually apply those skills in one’s job (independent business).  In the next section we use the self-reported relation of the job to the highest degree contained in SESTAT (Scientists and Engineers Statistical Data System developed and maintained by the National Science Foundation; http://sestat.nsf.gov/) to identify those among the highly skilled workforce who actually use their formal education on the job and we demonstrate that independent business owners in this category of highly skilled workers have higher median earnings than their peers in paid work.  Moreover, we also show that this positive earnings differential is especially pronounced for those who enter entrepreneurship at a relatively young age, while it tends to diminish for later entrants, and the gap between the premium to education-related entrepreneurship accruing to younger versus older entrants tends to persist throughout the life-cycle of the business.
In Section 3 we present a simple theoretical framework that accounts for this evidence.  We entertain the hypothesis that highly-skilled entrepreneurs need to possess two complimentary attributes, general ability and technical competence (knowledge of industry or occupation), in order to earn substantial pecuniary rewards in their independent businesses, and that they need to learn whether they possess the latter and perhaps accumulate some of it through pre-entry experience (Klepper, 2007).  We assume that general ability is known and fixed over time, but technical competence is acquired through experience and also involves differentiated learning capacity revealed through a noisy signal over time.  Workers with higher general ability find it profitable to enter entrepreneurship at a relatively young age, while they are still uncertain about their capacity to accumulate technical competence with experience.  If this capacity is later revealed to be low, such entrepreneurs return back to paid work.  Workers that enter self-employment later in their careers, on the other hand, know their capacity to learn with experience much more precisely, but their average ability is also lower than that of early entrants.  The theoretical framework leads a number of additional empirically testable predictions related to the pattern of sorting among workers entering and leaving self-employment.  We then evaluate these predictions in Section 4 by utilizing the longitudinal aspect of the SESTAT data, and we show that our theoretical predictions are consistent with evidence.  In particular, entrants into entrepreneurial activity come from the upper part of the paid wage distribution, while those among entrepreneurs who return to paid work come from the lower part of the entrepreneurial earnings distribution.  Exit rates from self-employment are also sharply higher for young entrepreneurs, but those who return to paid work tend to earn higher than average paid wages.

Braguinsky and Ohyama (2007) was the first paper to use the SESTAT data in order to demonstrate that there exists significant difference in relative returns to self-employment between education-intensive and non-education intensive occupations.  They also presented a three-way sorting model where workers with a combination of relatively low ability and low competence and also workers with a combination of relatively high ability and high competence sort themselves into self-employment, while the rest of the workforce stay in paid employment.  In this paper, we concentrate only on the latter part of independent business owners using self-reported relationship of the job to the highest degree rather than the occupational classification employed in the other paper, and we also relate the pattern of entry and exit into self-employment to learning about the initially unknown capacity to acquire technical competence with experience. 

[More discussion of related literature to be added]

2.  Data and preliminary evidence

2.1  The data

We use the restricted-use Scientists and Engineers Statistical Data System (SESTAT), an integrated data system on individuals with at least a bachelor’s degree in science and engineering who were educated and/or trained in the United States, for the years 1995, 1997 and 1999.
  The National Science Foundation administered national surveys of college graduates, recent college graduates and doctor recipients over the 1990s to gather a broad range of information about employment, education, and demographic characteristics of these scientists and engineers.

For the purpose of the analysis in this paper we exclude retired, unemployed, and part-time workers (where part-time is defined as working less than 30 hours per week or less than 48 weeks per year), workers over the age of 65, and also those who report zero basic salaries.  We have also excluded a number of occupations where there are either almost no self-employed (such as teaching occupations) or where there are well-known problems in terms of comparing relative earnings in self-employment versus paid work.  The latter category includes health-related occupations, lawyers and judges, as well as agricultural occupations.  While excluding these occupations is in line with common practice (see, for example, Hamilton, 2000), the qualitative features of our analysis remain the same whether these occupations are included or not.  

Our measure of earnings is the self-reported basic annualized salaries for each year, or, if not salaried, self-reported incomes from business, excluding business expenses.  The 1997 and 1999 earnings have been deflated by the consumer price index, to make them comparable to 1995 which serves as the base year.  The problems inherent in measuring self-employed earnings are well-known and have been discussed in the literature, in particular by Hamilton (2000), so we do not dwell upon those here.  Our measure of self-employed earnings comes closest to the “net profit” measure in Hamilton (2000), which he considers to be the lower bound for entrepreneurial income.  Since our most interesting new findings pertain to relative differences in returns between education-related and education-unrelated self-employment, even if self-reported earnings in self-employment are less reliable than self-reported paid salaries, this should not seriously affect our conclusions, unless there are reasons to believe that those estimates would be systematically different across education-related and education-unrelated self-employment.  Excluding health-related and agricultural occupations should eliminate most potential sources of worry in this regard.

We use the standard practice of identifying entrepreneurs as self-employed (independent business owners).  To identify those workers who are not just highly educated but actually employ their education on the job, we use self-reported relation of the job to the highest education degree.  Respondents to the NSF surveys were asked to choose from three possible answers to this question, “closely related”, “somewhat related”, and “not related at all”, with about 53 percent of all full-time workers in our sample choosing the first answer, 31 percent choosing the second (“somewhat related”) answer and the rest reporting no relation at all between their formal education and their job.  Preliminary estimates have indicated that self-paid earnings differentials are very similar in the two latter categories, but very different in the first category, so we proceed with analyses of the subset of scientists and engineers who report that their jobs are “closely related” to the highest degree that had earned.  The results, however, are fairly robust to including also those who report that their jobs are “somewhat related” to the highest degree.  We further discuss the robustness of our empirical findings to employing alternative measures of the importance of education on the job in the concluding section.

2.2  Entry and exit rates

The SESTAT data contain repeated observations on a significant part of the original sample, which allows us to construct an unbalanced panel, including all individuals selected as described in Section 2.1 for whom, in addition, we have repeated observations for at least two years of 1995, 1997 and 1999.

The total number of 1997 self-employed for whom we have observations in both 1995 and 1997 is 808, while the total number of paid workers is 13,225.  The total number of 1999 self-employed for whom we have observations in both 1997 and 1999 is 741, while the total number of paid workers is 11,212.  Thus, the total number of observations for the same individual for two adjacent time periods is 25,986, of which 24,437 pertain in paid workers, and 1,549 pertain to self-employed (entrepreneurs). 

Table 1.

Employment pattern: number and fraction of workers by mobility group.
	# of observations
	Time t

	Time t - 1
	Paid workers
	fraction
	Self-employed
	fraction
	Total

	Paid workers
	24,013
	0.979
	503
	0.021
	24,516

	fraction
	0.983
	
	0.325
	
	

	Self-employed
	424
	0.288
	1,046
	0.712
	1,470

	fraction
	0.017
	
	0.675
	
	

	Total
	24,437
	
	1,549
	
	25,986


Note: computed from SESTAT survey data for 1995, 1997, and 1999.
Table 1 shows entry and exit rates in and out of self-employment in our sample with all observations pooled together.  We define a person to be a new entrant into self-employment if he was a paid worker at one observation point (1995 or 1997) and was self-employed at the next observation point (1997 or 1999, respectively).  Other categories are defined in a similar way.  Approximately 2.1 percent of those who are paid workers in our sample at one of the observations points (1995 or 1997) become self-employed at the next observation point (1997 or 1999, respectively).  This fraction is very similar to the 2.3 percent of paid-self switchers reported by Hamilton (2000, Table 5).  The fraction of self-employed returning to paid work, on the other hand, is 28.8 percent, which is somewhat higher than 22 percent reported by Hamilton.  New entrants also comprise a considerable share of all self-employed in any given year: the fraction of those who moved from paid work into self-employment between the two observations points in our data is 32.5 per cent of the total number of self-employed.

Aggregate entry and exit rates hide considerable differences by age groups.  Figure 1 plots entry and exit rates into and from self-employment by 4 age groups: under the age of 40, age 40 to 49, age 50 to 59, and over the age of 60 (until the retirement age of 65).  Entry rates clearly increase with age, while exit rates exhibit the opposite tendency.  It is especially notable that exit rates for young entrepreneurs (below the age of 40) are almost 50%.  We will re-examine these results, controlling also for earnings and tenure in business in Section 4 below.

Figure 1.

Entry rates into and exit rates from self-employment, by age groups.
[image: image1.wmf]
Source: author’s estimates using SESTAT data.
2.3  Demographics and earnings differential

Table 2 presents summary demographics of paid workers and self-employed in our sample.  Self-employed who stay self-employed represent the category with most labor experience and the longest prior tenure in business among all categories.  They also are disproportionately highly educated (more than half of them possess Ph.D. degrees as compared to 35 per cent among paid workers), are more likely to be white, and they earn on the average over $12,000 (18.9 per cent) more in annualized basic salaries than paid workers who stay in paid work.  Those workers in our sample who switch from paid work to self-employment and from self-employment to paid work fall in-between these two categories.

Table 2. 

Real annualized salaries and demographics

	
	Real salaries
	Lab. Exp. 

 (years)
	Prior tenure (years)
	Shares of:

	
	Mean
	St.Dev.
	
	
	Ph.Ds
	male
	white

	Paid workers
	$65,330
	34,343
	18.43
	6.43
	0.35
	0.77
	0.76

	Of which:
	
	
	
	
	
	
	

	Stayers
	$65,187
	34,253
	18.36
	6.42
	0.35
	0.76
	0.76

	Former self-emp.
	$73,443
	38,255
	22.55
	7.26
	0.34
	0.81
	0.84

	Self-employed
	$75,797
	52,030
	23.31
	8.40
	0.45
	0.77
	0.86

	Of which:
	
	
	
	
	
	
	

	Stayers
	$77,500
	56,325
	24.37
	9.36
	0.51
	0.76
	0.90

	New entrants
	$72,254
	41,535
	21.12
	6.42
	0.33
	0.79
	0.79


Note: computed from SESTAT survey data for 1995, 1997, and 1999.
To control for differences in observable characteristics, such as labor experience, tenure and educational attainment, and to facilitate comparison with past empirical studies of returns to entrepreneurship, we follow Hamilton (2000) and estimate earning profiles of self-employed and paid workers using the standard Mincer-type regressions.  Figure 2 plots fitted median tenure profiles of self-employed earnings paid salaries for workers entering a new business or job after 10 years of labor market experience, using the sample described in the previous subsection.  These profiles illustrate the joint impact of labor market experience and job or business tenure on earnings (workers with 10 years of labor market experience have zero tenure in the job or business while those with 20 years of experience have been in the job or business for 10 years, and so on – see Hamilton, 2000, p. 618-622, for details).  The fitted median self-employed earnings profile lies everywhere above the corresponding paid-work earnings profile.  Applying the discount rate of 3 percent, the median present discounted value of an independent business lasting 25 years for a worker who enters entrepreneurship with 10 years of labor market experience is estimated to be 8.4 per cent higher than the median present discounted value of the paid wage in the job of the same duration.  In contrast, Hamilton (2000) estimates in a similar setting that self-employed earnings are 35 percent less than the predicted alternative wage at a paid job of the same duration.
Figure 2. 

Median tenure profiles, self-employment and paid work, for a new business (job) starting after 10 years of labor experience from zero tenure.

[image: image2.wmf]
Source: author’s estimates using SESTAT data.
The difference in relative earnings profiles shown in Figure 2 is very robust, as it remains essentially the same when the whole SESTAT sample rather than just the unbalanced panel part of it is used.  It also survives various refinements of the education-job relationship criteria, such as replacing self-reported relationship between the job and the highest degree by an objective occupational classification (as in Braguinsky and Ohyama, 2007).  On the other hand, median earning profiles of independent business owners whose jobs are not related or are only somewhat related to the fields of their highest degree (not shown) lie everywhere below the corresponding earning profiles of their peers in paid work, resembling the pattern reported in previous studies.  Thus, it appears that just possessing high-level skill is not enough; what makes entrepreneurship more rewarding as compared to paid work, is the ability to actually use the technical knowledge acquired through formal education in one’s job (independent business).

Table 3.

Estimated percentage earnings differential between self-employment and paid work in education-related jobs, by labor experience at the time of entry and tenure on the job

	Labor experience
	Tenure

	
	0
	5
	10
	15
	20
	25
	30

	2
	60.23
	
	
	
	
	
	

	5
	42.28
	44.74
	
	
	
	
	

	10
	20.08
	30.51
	32.51
	
	
	
	

	15
	5.01
	13.00
	21.33
	22.96
	
	
	

	20
	-4.85
	1.37
	7.77
	14.32
	15.64
	
	

	25
	-10.66
	-5.77
	-0.08
	4.17
	9.17
	10.22
	

	30
	-13.09
	-9.24
	-5.42
	-1.65
	2.05
	5.67
	6.48


Note: computed from SESTAT survey data for 1995, 1997, and 1999.  Each cell represents the estimated joint effects of labor experience and tenure on the percentage earnings differential between self-employment and paid work, using fitted median earning profiles from the regression estimates in Table 4.  Numbers in columns show that holding tenure in business constant, earnings differential decreases with age.  Numbers in rows show that, for a given age, earnings differential increases with tenure in business.  That is, the earlier the age at which the worker started self-employment, the higher the earnings differential.  Note that numbers read along the diagonals increase from southwest to northeast.  This means that earlier entrants have advantage over later entrants throughout the whole tenure.  For example, consider a worker with 5 years of labor experience just starting an independent business (from zero tenure).  He will experience an immediate increase in earnings of 42.28 percent as compared to the alternative paid wage (the value in the cell in row “5”, column “0”).  Ten years later, there is still a positive earnings differential of 21.33 percent (the value in row “15”, column “10”).  On the other hand, a worker just starting an independent business with 15 years of labor experience is estimated to receive the immediate increase in earnings of only 5.01 percent (the value in row “15”, column “0”), and after 10 years in business the earnings differential turns negative (the value in row “20”, column “5”).
Table 4.

Coefficients from median earnings regressions
	
	Self employed
	Paid workers

	Variable
	Coefficient
	St. error
	
	Coefficient
	St. error

	labexp
	-0.0087
	(0.0122)
	
	0.0359
	(0.0014)
	***

	labexp_2
	0.0001
	(0.0003)
	
	-0.0006
	(0.0000)
	***

	tenure
	0.0222
	(0.0111)
	**
	0.0013
	(0.0014)
	

	tenure_2
	0.0004
	(0.0004)
	
	0.0005
	(0.0001)
	***

	labexp*tenure
	-0.0009
	(0.0005)
	*
	-0.0005
	(0.0001)
	***

	mddummy
	0.1087
	(0.0511)
	**
	0.1079
	(0.0069)
	***

	docdummy
	0.2428
	(0.0462)
	***
	0.2360
	(0.0065)
	***

	gendummy
	0.2486
	(0.0459)
	***
	0.1972
	(0.0066)
	***

	whitedummy
	-0.0014
	(0.0543)
	
	0.0359
	(0.0065)
	***

	mardummy
	0.1875
	(0.0465)
	***
	0.0739
	(0.0068)
	***

	Constant
	10.6744
	(0.1375)
	***
	10.2550
	(0.0138)
	***

	R-squared
	0.057
	0.134


The dependent variable is log annualized earnings.  Independent variables:

· labexp  –  potential labor market experience (age – education – 6), 

· labexp_2  –  the square term

· tenure  –  tenure on the current job 

· tenure_2  –  the square term 

· labexp*tenure  –labor market experience interacted with tenure

· mddummy  –  equal to 1 if the person has a master degree and zero otherwise

·  docdummy  –  equal to 1 if the person has a Ph.D. degree and zero otherwise

·  gendummy  –  equal to 1 if the person is male and zero otherwise

· whitedummy  –  equal to 1 if the person is white and zero otherwise 

· mardummy  –equal to 1 if the person is married and zero otherwise. 

*** indicates that the coefficient is statistically significant at 1 percent level; ** at 5 percent level, and * at 10 percent level.

Table 3 and Figure 2 reveal another interesting phenomenon whereby the positive earnings differential between entrepreneurs and paid workers among scientists and engineers who actually use their formal education on the job is especially pronounced for those who enter entrepreneurship at a relatively young age, while it tends to disappear if the start of the independent business happens after about 16 or more years of labor market experience.  Moreover, the gap between the premium to education-related entrepreneurship accruing to younger versus older entrants tends to persist throughout the life-cycle.  For example, a median entrant to self-employment after 5 years of labor market experience is estimated to increase his earnings as compared to the alternative paid wage by 42.3 percent initially and will continue to enjoy positive earnings differentials of 30.5, 21.3, and 14.3 percent, after 5, 10, and 15 years in business, respectively (Table 3).

Figure 3.

Median differentials between the discounted present value of an independent business lasting 25 years, and the discounted present value of wages from a paid job of the same duration, by experience at the time of entry (discount rate = 0.03)

[image: image3.wmf]
Source: author’s estimates using SESTAT data.
On the other hand, a median entrant to self-employment after 15 years of labor market experience will increase his earnings by just 5.0 percent at the start, and the earnings differential with the alternative paid wage after 5, 10, and 15 years in business will be 1.4, minus 0.1, and minus 1.7 percent, respectively.  Applying the discount rate of 3 percent, the median present discounted value of an independent business lasting 25 years for a worker who enters entrepreneurship with 5 years of labor market experience is estimated to be 21.0 percent higher than the median present discounted value of the paid wage in the job of the same duration.  In contrast for a worker who enters entrepreneurship with 15 years of labor market experience, the estimated median differential in present discounted values of the independent business and alternative paid wage is just about zero.  Figure 3 plots these estimated median differentials by experience at the time of entry.

3.  Theory

3.1  The set-up

We now present a simple theoretical framework and we derive some empirical implications from it which will then be tested using panel data in Section 4 below.  Consider highly educated and highly skilled paid workers and independent business owners.  Productivity of a paid worker depends on his general productive ability level a, and occupation-specific competence 
[image: image4.wmf] according to
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(1)

where w is some exogenously given baseline wage and where a and 
[image: image6.wmf] have finite support with 
[image: image7.wmf].

If a worker decides to become an entrepreneur, he supplies all general ability and competence above the minimum level needed for the business.  This means that employees in independent businesses run by scientists and engineers can be hired for the baseline wage w.
  The entrepreneurial profit function is thus given by
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(2)

where l denotes the amount of labor employed by the entrepreneur, and 
[image: image9.wmf] and 
[image: image10.wmf] are productivity parameters of the baseline production function.  Some easy derivations show that, at the optimum, the entrepreneurial earnings will be given by 
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(3)

where 
[image: image12.wmf] is some constant.  Without loss of generality, we can assume that the parameter values are such that 
[image: image13.wmf].

3.2  Occupational choice, human capital accumulation, learning

Workers’ productive lives consist of three periods.  The general ability level ai does not change over time and is common knowledge in the market, but in period 1 competence 
[image: image14.wmf] is not known and is only revealed in the second period.  Competence can also be partially accumulated through on-the-job experience.  More specifically, similar to Gibbons and Waldman (1999), assume that 
[image: image15.wmf] is given by
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(4)

for t = 1, 2, 3, where xt denotes labor experience, the function g is strictly increasing with g(x1) > 0, while 
[image: image17.wmf] represents the worker's capacity to learn on the job (“learning capacity”).  Let the learning capacity take only two possible values, 
[image: image18.wmf] and 
[image: image19.wmf] and assume that when workers enter the labor market in period 1, they all have the same prior probabilities assigned to 
[image: image20.wmf] and 
[image: image21.wmf], given by p1 and (1 – p1), respectively.

Assuming that paid workers and independent business owners alike are risk-neutral and that there are no costs associated with switching from paid work to self-employment and vice versa, all earnings will be determined by the spot market, and expected earnings in paid work and self-employment in period 1 will be given, respectively, by


[image: image22.wmf],
(5)
and

[image: image23.wmf].

(6)


To reduce the number of cases to consider, we assume (similar to Gibbons and Waldman, 2006) that the parameters satisfy the following conditions,
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(7)
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(8)

for some 
[image: image26.wmf].  Condition (7) means that based on their prior expectations at the time of entry into the labor market, all workers initially join paid workforce, while condition (8) implies that workers with high ability to learn on the job and with high enough general ability will be self-employed in the third and final period of their careers, but all workers with low ability to learn on the job prefer to remain in paid employment regardless of their general ability.  Decisions to change occupation from paid work to self-employment or from self-employment to paid work have to be taken in-between period and thus have to be based on the information available prior to the start of any given period, but realized earnings in each period reflect the information that becomes available during that period.  With this in mind, we now examine the sorting pattern and average earnings of paid workers and self-employed in each of the three periods.

· Period 1

In period 1, paid workers sign a contingent contract that pays them wages that depend on the signal about the true value of the parameter 
[image: image27.wmf] that they receive during this period.  The signal can be either positive or negative.  Let the probability of receiving the positive signal conditional on true 
[image: image28.wmf] be given by qh > ½ and the probability of receiving the positive signal conditional on true 
[image: image29.wmf] be given by ql < ½ < qh:
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(9)

Then, the worker with a  = ai who received a positive signal will be paid
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(10)

and the same worker who received a negative signal will be paid
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(11)

where 
[image: image33.wmf] are posterior probabilities of 
[image: image34.wmf] and 
[image: image35.wmf], respectively:

[image: image36.wmf], and 



(12)
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(13)

Workers use these posterior probabilities to form conditional second-period expectations of the true value of their learning capacity 
[image: image38.wmf], 
[image: image39.wmf], and 
[image: image40.wmf] and these expectations are then used to decide if they want to move to entrepreneurship in period 2 or to continue in paid work for at least one more period.

· Period 2
Let us normalize the total population of workers in the same cohort to be of mass 1, and let 
[image: image41.wmf] and 
[image: image42.wmf] denote the population share of those with 
[image: image43.wmf] and the population share of those with 
[image: image44.wmf], respectively.  Let a be distributed on 
[image: image45.wmf] according to the cumulative distribution function F(a), and independent of the distribution of 
[image: image46.wmf].

A worker will want to become an entrepreneur in period 2 if and only if


[image: image47.wmf],



(14)

and he will prefer to stay in paid work otherwise.  To make things interesting, assume that 
[image: image48.wmf] such that
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(15)

Clearly, 
[image: image50.wmf], where 
[image: image51.wmf] is defined by (8), in view of the fact that 
[image: image52.wmf], while 
[image: image53.wmf].  Denote the mass of workers with 
[image: image54.wmf] (equal to 
[image: image55.wmf]) by 
[image: image56.wmf] and the mass of workers with 
[image: image57.wmf] (equal to 
[image: image58.wmf]) by 
[image: image59.wmf].  Since a fraction 
[image: image60.wmf] of all paid workers receives the positive signal in period 1, the entry rate into entrepreneurial activity in period 2 will be given by
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and the entrants’ average pre-entry (first-period) paid earnings will be



[image: image62.wmf],




(17)

All other workers will stay in paid work, and their average period 1 paid wages will be

   
[image: image63.wmf]   (18)

Comparing expressions in (17) and (18) immediately yields

Proposition 1.  Workers who switch from paid work to entrepreneurship come from the upper part of the paid wage distribution.

Note that since the true value of the parameter 
[image: image64.wmf] is revealed in period 2, realized second period earnings are
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for paid workers and


[image: image66.wmf],



(20)

for self-employed.

· Entry and exit decisions between period 2 and period 3

Given that the information about the true value of the parameter 
[image: image67.wmf] becomes available during period 2, workers make fully informed decisions about their occupational choice with regard to period 3.  Specifically, all paid workers with 
[image: image68.wmf] and 
[image: image69.wmf] choose to be self-employed, while all other workers choose to be in paid work.

· Period 2 paid workers

All those with 
[image: image70.wmf] and 
[image: image71.wmf] who had remained in paid work switch to self-employment, so the entry rate is given by
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(21)

Proposition 2.  If the mass of workers with very high ability is low, while the mass of workers with intermediate ability is relatively high, the rate of entry into self-employment will be higher in period 3 than in period 2.

Proof.  Simple straightforward calculations yield
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(22)

Then the expression in (22) is greater than 1 if 
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(23)
Note that (23) is a sufficient but not a necessary condition.  ■
The average pre-entry (period 2) paid wages of workers who switch to self-employment in period 3 are given by
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(24)

while since all workers with 
[image: image76.wmf], and all workers with 
[image: image77.wmf] and 
[image: image78.wmf] stay in paid work, their average paid wages in period 2 are given by


[image: image79.wmf].  (25)

Comparing (24) and (25), we can see that Proposition 1 holds also in period 3 (entrants into self-employment continue to come from the upper part of the paid wage distribution).

· Period 2 entrepreneurs

A fraction 
[image: image80.wmf] of first-period entrants learns that their true competence 
[image: image81.wmf] is low, so they switch back to paid work.  The exit rate is thus
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(26)

while the average pre-exit (period 2) earnings of former self-employed are



[image: image83.wmf],




(27)

while their average paid wages after the return to paid work (in period 3) are given by



[image: image84.wmf].






(28)

Those who stay in entrepreneurship, on the other hand, have 
[image: image85.wmf], so their average earnings in period 2 are 
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(29)

Comparing (27) to (29) and (28) to (25), easily establishes

Proposition 3.  Workers switching from entrepreneurship back to paid work come from the lower part of the self-employed earnings distribution, but their average after-the-switch paid wages are higher than those of workers who stayed in paid work all along.

· Period 3 earnings

Average third-period earnings of early (second-period) entrants into entrepreneurship will be given by


[image: image87.wmf],




(30)

while average third-period earnings of late (third-period) entrants into entrepreneurship will be given by



[image: image88.wmf].




(31)

Average third-period paid wages of all paid workers (those who never tried self-employment and those who came back to paid work in period 3) will, on the other hand, be given by

     
[image: image89.wmf].     (32)

Clearly, we have 
[image: image90.wmf] and also 
[image: image91.wmf].  The difference between 
[image: image92.wmf] and 
[image: image93.wmf] is, on the other hand, somewhat ambiguous.  We thus have 

Proposition 4.  Controlling for labor market experience, earlier entrants into self-employment will maintain a positive earnings differential over later entrants throughout the productive life-cycle.  Early, but not necessarily later entrants into entrepreneurship will also have a positive earnings differential as compared to paid workers.

4.  Evaluating the theory: evidence of sorting and life-cycle patterns

4.1  Evidence of positive sorting into self-employment

Empirical tests of selection theory have routinely employed pre-move earning differentials as a measure of heterogeneity associated with the mobility decision (see, for example, Jovanovic and Moffitt, 1990).  Proposition 1 in the previous Section implies that we should expect period t – 1 (pre-move) salaries of paid workers who become entrepreneurs in period t to be higher on the average than period t – 1 salaries of paid workers who continue to stay in paid workforce.  The first regression in Table 5 shows that this is indeed the case.  The mobility dummy set equal to 1 if a paid worker was self-employed at the next observation point and to zero otherwise is associated with pre-mobility paid wages that are almost 15% higher.  Higher period t – 1 salary also remains a statistically highly significant predictor of switching from paid employment to entrepreneurship in period t in probit and logit regressions (not shown), after controlling for all observable characteristics used in earnings regressions.

Table 5.

Mobility coefficients in log earnings regressions (from paid work to self-employment)
	Dependent variable
	Log Earnings t – 1
	Log Earnings t – Log Earnings t –1

	Coefficient on mobility dummy (= 1 if moved from t –1 to t)
	0.142
	***
	0.251
	***

	
	(0.054)
	
	(0.095)
	

	Coefficient on mobility dummy interacted with labor experience
	-0.007
	***
	-0.028
	***

	
	(0.002)
	
	(0.009)
	

	Coefficient on mobility dummy interacted with lab. exp. squared
	Not included
	0.001
	***

	
	
	(0.000)
	


Standard errors in parentheses.  *** indicates that the coefficient is statistically significant at 1 percent level; ** at 5 percent level, and * at 10 percent level.  Both regressions include year dummies, labor experience and its squared term, previous tenure on the job (business) and its squared term, master and Ph.D. degree dummies, gender, race and married dummies.

Our theory also predicts that since general ability and competence are complimentary, workers with higher general ability will find it profitable to switch to self-employment while their accumulated human capital is still relatively low, and thus they will tend to do it earlier in their life-cycles.  Workers with lower general ability level, on the other hand, will need to accumulate more on-the-job human capital before they can become entrepreneurs, hence, for them, transition will take place at later stages of their life-cycles.  In accordance with this intuition, the coefficient on the interaction term of labor experience with the mobility dummy is negative, suggesting that positive self-selection works more strongly for younger workers.  Comparing the magnitude of the coefficients, we can see that sorting into entrepreneurship based on superior unobservable characteristics ceases to be important after about 22 years of labor market experience, that is in the mid-forties for workers with bachelor degrees and late forties, early fifties for workers with Ph.D. degrees.  This also seems to be consistent with the implications of our theoretical model where later entrants possess relatively lower ability compared to earlier entrants and where all sorting based on ability and competence should be completed shortly after the resolution of uncertainty surrounding the workers’ learning capacity.  It looks natural to assume that this uncertainty should be resolved by middle age, so that entry into self-employment past the middle age is perhaps driven by some other mechanism.

The notion that workers with better unobserved characteristics sort themselves into entrepreneurship because they can earn better returns to superior ability and competence there is also supported by the estimated effects of mobility on changes in log earnings (the second regression in Table 5).  Selection theory predicts that the improvement in the quality of match should lead to a higher growth rate in earnings of movers as compared to stayers, and Table 5 shows that at least early enough movers to entrepreneurship indeed experience a much higher growth in their earnings than those who stay in paid work, after controlling for other observable characteristics.  The magnitude of the coefficients suggest that new entrepreneurs’ incomes grow faster than paid wages of the peers for those who switch to self-employment in the first 13-14 years of their labor market experience.

4.2  Who moves back to paid work?

According to our theory, early entrants into entrepreneurship come from young workers with ability high enough to justify trying running an independent business before they had a chance to learn whether their competence level is high enough or not.  Therefore, those of them who subsequently return to paid work would discover that their competence was not high enough, after all, and that will also be manifested in their earnings as self-employed.  The average pre-move earnings of self-employed switching back to paid work are thus predicted to be lower than the earnings of those who stay self-employed but higher average ability of these returnees means that they will also will be earning more than average paid wages after the move (Proposition 3).

Table 6.

Mobility coefficients in log earnings regressions (from self-employment to paid work)
	Dependent variable
	Log Earnings t – 1
	Log Earnings t 

	Coefficient on mobility dummy (= 1 if moved from t –1 to t)
	-0.268
	**
	0.115
	*

	
	(0.137)
	
	(0.061)
	

	Coefficient on mobility dummy interacted with labor experience
	0.011
	**
	-0.004
	

	
	(0.006)
	
	(0.003)
	


Standard errors in parentheses.  ** indicates that the coefficient is statistically significant at 5 percent level; * at 10 percent level.  The comparison group is stayers in self-employment in Log Earnings t – 1 regression and stayers in paid work in Log Earnings t regression.  Both regressions include year dummies, labor experience and its squared term, previous tenure on the job (business) and its squared term, master and Ph.D. degree dummies, gender, race and married dummies.

The first regression in Table 6 shows the former relationship.  The average t – 1 (pre-move) earnings of self-employed who become paid workers in period t are significantly below the average t – 1 earnings of self-employed who continue in entrepreneurship.  Moreover, the coefficient on the mobility dummy interacted with labor experience is positive, suggesting that the predicted relationship holds especially strongly for young self-employed leaving for paid work.  The second regression in Table 6 shows that, despite the fact that movers from self-employment to paid work earn lower than average earnings in entrepreneurship, they end up earning more than the average paid wage after they return to paid work.  Thus, if there is any “stigma” associated with former self-employed status in paid workforce, it certainly does not exist in the case of high-skilled former self-employed.

When the evidence in Tables 5 and 6 is considered in its totality, it renders strong support to the theory of positive sorting in the presence of some uncertainty which is the theory developed in Section 3.  Controlling for labor experience, tenure, education and demographics, highly paid workers are more likely to try themselves in running independent businesses, especially while they are young, and on the average, these experiments pay off as they increase the growth in earnings compared to those who stay in paid work.  On the other hand, those self-employed whose earnings fall below average are more likely to consider the experiment unsuccessful and to return back to paid work.  The similarity in magnitude between the coefficient on the mobility dummy in the first regression in Table 5 and the second regression in Table 6 indicates that returnees from self-employment do not suffer any significant penalty for their experiment, but rather pick up at about the same relative position in the paid wage distribution from which they leave for self-employment to begin with.

4.3  Earnings differential, entry and exit over the life-cycle

Preliminary examination of evidence presented in Section 2 revealed that earnings profiles in general are flatter in self-employed than in paid work in our sample (Figure 2).  This phenomenon has repeatedly been noticed in the literature and led to various theories to explain it, notably the incentive contracting theory (Lazear and Moore, 1984).  However, all previous estimates (included our estimates in Section 2) were based on cross-section data, so a priori it seems possible either that earnings in self-employment do not grow with labor market experience as much as they do in paid work, or, perhaps, that the average quality of actual self-employed at later stages in the life-cycle is worse than the average quality of actual young self-employed.  The theory presented by us in Section 3 clearly indicates that the latter must be an important part of the picture.

Unfortunately, the longitudinal data in SESTAT surveys is not long enough to allow to test directly whether relative earnings differentials between entrepreneurs and paid workers decline within the given cohort of workers or whether the evidence is in fact the result of pooling together different cohorts.  There are, however, some empirical tests that can be performed even in these data that could shed some light on this important issue.

The data presented in Table 3 (Section 2) is indicative of at least partial operation of the composition effect, as even in the cross-section data, the premium to self-employment declines with age, holding tenure constant.  We now conduct some more direct tests using panel data.

Table 7.

	Log earnings and difference in log earnings regressions 
Dependent variable
	Log Earnings t
	Log Earnings t – Log Earnings t –1


	Coefficient on self-employed dummy (stayers only)
	0.385
	***
	0.093
	**


	
	(0.049)
	
	(0.047)
	


	Coefficient on self-employed dummy interacted with labor exp.
	-0.017
	***
	-0.003
	*


	
	(0.002)
	
	(0.002)
	



Standard errors in parentheses.  *** indicates that the coefficient is statistically significant at 1 percent level; ** at 5 percent level, and * at 10 percent level.  Both regressions include year dummies, labor experience and its squared term, tenure on the job (business) and its squared term, master and Ph.D. degree dummies, gender, race and married dummies.

Table 7 presents the estimates of returns to self-employment in the sample of those who do not change their status from paid work to self-employment and vice versa in our sample, and taking also account of the interaction term between the self-employment dummy and age (labor market experience).  The first regression estimates the earnings differential, while the second regression estimates the difference in the growth of earnings.  Self-employed stayers earn on the average 38.5 per cent more than stayers in paid work, but each extra year of age reduces this differential by 1.7 per cent.  Since the regression controls for tenure on the job, this can be interpreted as pointing toward lower relative quality of older entrants as compared to younger entrants into self-employment, in line with Proposition 4 in Section 3.  The same hypothesis is supported by the evidence from the second regression in Table 7, where self-employed incomes can be seen to grow faster than incomes of paid workers in repeated observations on the same individuals, although once again, this difference is less pronounced with age.

[To be completed]

Table 8.

Probability of exit and entry, labor experience and tenure
	Dependent variable
	Probability of entry into self-employment
	Probability of exit from self-employment

	Coefficient on:
	
	

	Labor experience
	0.001674
	***
	-0.021381
	***

	
	0.000450
	
	0.007946
	

	Labor experience squared
	-0.000019
	**
	0.000350
	**

	
	0.000010
	
	0.000163
	

	Previous tenure
	-0.000364
	
	-0.013158
	***

	
	0.0003843
	
	0.005069
	

	Previous tenure squared
	-0.000006
	
	0.000341
	*

	
	0.000016
	
	0.000199
	


Standard errors in parentheses.  *** indicates that the coefficient is statistically significant at 1 percent level; ** at 5 percent level, and * at 10 percent level.  D-probit regressions.  Both regressions include year dummies, master and Ph.D. degree dummies, gender, race and married dummies.

Table 8 contains the empirical evaluation of Proposition 2 and of the notion in our theory that exit from self-employment should be especially pronounced for relatively inexperienced workers, even after controlling for other observable characteristics, including tenure in business.  The probability of entry into self-employment is seen to be strongly influenced by labor market experience (age) after controlling for other observable characteristics (when evaluating the magnitude of the coefficients in the first regression in Table 8 it should be born in mind that the average entry rate is just about 2 percent, so that an increase in the overall probability of entry by 0.1674 percent with each year of labor market experience translates into an 8 percent higher conditional probability of entry.  The probability of exiting self-employment, on the other hand, declines very strongly with labor market experience, even after controlling for tenure.  Noisy selection theory has a strong prediction that exit rates should decline with tenure as workers with low quality of match learn about it and exit, progressively leaving only workers with high quality of match.  This prediction is born out in the data in the second regression in Table 8, but, in addition, we can see that selection operates much stronger on younger workers.  In fact the magnitude of the coefficient on labor experience (age) in the second regression in Table 8 is more than 60 per cent larger than the magnitude of the coefficient on tenure, suggesting that later entry age has significantly more to do with staying in entrepreneurship than even longer tenure in business, in line with our theory.

[To be completed]
5. Concluding remarks 

The idea that more able workers sort into entrepreneurship in highly skilled and education-related part of the workforce is in line with the broad picture emerging from the labor literature and from studies of firms’ life-cycles.  Murphy and Topel (1989) and Bartel and Sicherman (1999), in particular, show that wage premium in industries characterized by higher rates of technological change and/or by a large role played by education and skill is to a large extent also related to sorting based on unobserved ability (see also Gibbons et al., 2006).  In a fascinating examination of the evolution of the automobile and television industries in the United States, Klepper (2007) concludes that competence in organizing research and development acquired through pre-entry experience was the key factor in determining the success and failure of business firms in those industries.  Similarly, in early Japanese industrialization, firms that invested in enhancing the technical competence of their executives by sending them to long-term study in England, the world’s industrial leader at the time achieved long-lasting success where firms that did not make such investments had previously failed (Ohyama, Braguinsky, and Murphy, 2004; see also Braguinsky, Ohyama, and Rose, 2002).  Our theory of earnings differential is thus in line with a more general trend in the literature tracing persistent performance differences among firms to differences in both productive ability and “competence” of the entrepreneurs running them.

Higher returns to young entrepreneurs in education-related businesses, coupled with lower entry and higher exit rates may suggest the presence of risk premium.  However, this interpretation of evidence is not consistent with the results of comparing pre-move and after-move salaries presented in Section 4.  Blanchflower et al. (2001) present evidence from a large number of surveys conducted in various countries that show that the probability of preferring to be self-employed is strongly decreasing in age, while the probability of being self-employed is strongly increasing in age.  Our findings can easily be interpreted in line with this.

[To be completed]
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� This simplifies the analysis by allowing us to let the baseline wage be determined exogenously in the larger economy but it does not affect our analysis qualitatively.  In our data, the vast majority of scientists and engineers who work for pay are employed by large firms or institutional employers, while 85.75 percent of individual entrepreneurs own firms with the number of employees less than 5.
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