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Abstract 

The business cycle is likely to be of importance for self-employment rates. When the economy 
is growing, business opportunities open up and encourage the set-up of new firms. In downturns 
self-employment may be a way to avoid unemployment. The strength of these pull and push 
factors may depend on the amount of human capital a person has. The findings in this paper 
show that although the local business cycle is of minor importance for total self-employment 
rates in Sweden there are heterogeneous effects across groups. People with higher human capital 
endowments are more likely to be pulled into self-employment, while those with lower human 
capital endowments are to a larger extent pushed into self-employment. This pattern is 
particularly strong for women. The study contributes to our knowledge of how individuals 
respond to business cycle changes as well as towards understanding why the association 
between the business cycle and self-employment rates differ across countries. 
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1 Introduction 
The state of the economy may be of importance for self-employment rates. When the economy 

is growing there are likely to be new business opportunities that encourage the set-up of new 

firms. In downturns, self-employment may instead be a way to avoid unemployment. The 

business cycle may thus act to pull and push individuals into self-employment, which makes it 

unclear whether the self-employment rate is likely to be higher or lower in good times. Evidence 

in the literature on national business cycles also shows conflicting results; for example 

Blanchflower (2000) and Koelling and Thurik (2012) find that the correlation between the 

national business cycle and self-employment differs across countries.  

Push and pull factors may be of importance for different groups depending on, for example, 

labor market status, education level, access to resources or entrepreneurial skills. Several studies 

find that being unemployed increases the likelihood of becoming self-employed (see e.g. Evans 

and Leighton 1990; von Greiff 2009), which suggests that people with weaker attachment to the 

labor market resort to self-employment to a greater extent. On the other hand, people with more 

resources in the form of human or financial capital may be more able to exploit business 

opportunities when they arise.  

This paper studies the impact of the local business cycle on self-employment rates in Sweden 

among the working-age population between 1996 and 2007. More specifically it looks at 

whether responses to the local business cycle differ depending on the amount of human capital 

the individual possesses. The hypothesis is that individuals with higher human capital 

endowments are less likely to become self-employed in a recession since their position on the 

labor market is stronger. Moreover, they may also have the skills necessary to exploit the 

business start-up opportunities that arise when the economy is booming. Self-employment 

among individuals with higher education should thus be more pro-cyclical compared to the self-

employment rates among individuals with lower educational attainment. This study contributes 

to the literature by furthering our knowledge of how different groups are affected by the 

business cycle. 

This is analyzed by studying how the probability of being self-employed is affected by the 

local business cycles measured as vacancies in the local labor market. The results show that, on 

average, the local business cycle measured as the local vacancy rate seems to be of minor 

importance for self-employment rates. For men there is no effect on average and for women a 

small positive effect. The average effect hides considerable heterogeneity across groups with 

different educational attainment. People in a local labor market with a higher education level are 

more likely to be self-employed when the vacancy rate is high relative to people with a lower 
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education level. Furthermore, studies of individuals who stay in the same region during the 

whole period show that highly educated individuals are more likely to switch to (from) self-

employment in good (bad) times. The findings are consistent with the conclusion that 

individuals with higher human capital endowments are to a larger extent pulled into self-

employment, whereas individuals with lower human capital endowments are to a larger extent 

pushed into self-employment. The pattern looks the same for both men and women but is much 

stronger for women.  

This study adds to the relatively small volume of literature on the effects of local labor 

market conditions on self-employment rates. It also provides evidence on how human capital 

endowments interlink with the local business cycle when people are deciding on whether to 

become self-employed or not. This study largely confirms the result found in Moore and 

Mueller (2002) and Ritsilä and Tervo (2002) that local labor market conditions have on average 

no impact on self-employment rates. Few previous studies have investigated whether this could 

be because different groups respond differently to the business cycle. One exception is Tervo 

(2006) who finds that the response to local unemployment differs depending on family 

background: high local unemployment pushes individuals from self-employed families into self-

employment, while it lowers the probability to become self-employed for individuals from 

families where the parents were wage earners. Tervo points to the importance of entrepreneurial 

knowledge and contacts with other self-employed individuals for how people respond to the 

local business cycle. This study shows that human capital in the form of education may be 

important. 

The microeconomic approach applied in the paper also contributes towards an understanding 

of the inconsistent results found in cross-country studies of the relationship between the national 

business cycle and self-employment rates. My results show that the strength of pull and push 

factors differ depending on individual characteristics suggesting that both institutions and labor 

force characteristics may affect the relationship between the business cycle and self-

employment rates. Thus, the effect of the business cycle is likely to differ across countries. 

The second section in this paper discusses theoretical considerations and earlier literature. 

The third section describes the empirical model while information on data and variables are 

presented in section four. Section five provides cross-sectional evidence on the correlation 

between local labor market conditions and self-employment, before turning to the main results 

from panel regressions and robustness checks. I also present some results on the choice of 

organizational form and the business cycle. The last section concludes.  
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2 Local business cycle and self-employment: theory and literature review 
The motives for being self-employed are many. The underlying model guiding this study, as 

well as most other studies of self-employment, is as follows: a person becomes self-employed if 

the net present benefits of becoming self-employed exceed the net present value of the costs 

involved. The opportunity cost consists of the net market wage he or she can earn as wage 

employed and the unemployment benefits that the person will receive if he or she is 

unemployed.2 Pull factors are then positive in the sense that they increase the value of being 

self-employed or lower the direct cost of starting a firm. Push factors on the other hand lower 

the opportunity cost thereby making self-employment a more attractive option.  

The literature points to several factors that may pull individuals into self-employment, such 

as access to capital or entrepreneurial knowledge, flexible working hours, the desire to be one’s 

own boss or innovation-related motives.3 The main push factor studied in the literature is 

unemployment. Since unemployment lowers the value of not being self-employed, self-

employment may be a way to escape unemployment. Several studies also confirm that the 

unemployed are more likely to become self-employed (see e.g. Carrasco 1999; Evans and 

Leighton 1990; von Greiff 2009).  

Other factors discussed in the literature are discrimination and culture. Discrimination in 

wage employment has been suggested to explain high self-employment rates among some 

ethnic groups since it makes self-employment more attractive.4 Although many of the factors 

described above, such as flexible working hours or the desire to be one’s own boss, do not vary 

over the business cycle, some factors do. In particular, business opportunities are more likely to 

open up in good times thereby pulling people into self-employment. In downturns, when 

employment prospects worsen, people may be pushed into self-employment.  

Evidence for the impact of the national business cycle on self-employment is mixed. Evans 

and Leighton (1990) find support for the push theory that there is a positive relationship 

between self-employment and unemployment rates on the national level in the US. In a study of 

GDP growth on the transition between self-employment, wage employment and unemployment 

in Germany, Constants and Zimmerman (2004) find a pattern consistent with the conclusion 

that self-employment is used to escape unemployment. On the contrary, a study by Robson 

(1998), based on various sources of aggregate data in the UK, finds no evidence of a recession 

push. In a panel study of OECD countries, Blanchflower (2000) finds that the relationship 
                                                 
2 Evidence on the connection between expected income and cost of self-employment and the probability to be self-
employed is provided in for example: Rees and Shah (1986), De Wit. and Van Winden (1989), Johansson (2000) and 
Hammarstedt (2009).  
3 On influence of capital see e.g. Evans and Leighton (1989), Blanchflower and Oswald (1989) and Lindh and 
Ohlsson (1996). See Dunn and Holtz-Eakin (2000) on intergenerational transfer of human capital, Blanchflower 
(2000) on flexible working hours and job satisfaction and Koellinger (2008) on innovative motives.  
4 See e.g. Hammarstedt (2006) for a study on Swedish data. 
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between self-employment and unemployment rates varies across countries. High unemployment 

rates seem to increase self-employment in countries such as the UK, Germany and Sweden, 

decrease self-employment in Austria, while there is no correlation in France. Koellinger and 

Thurik (2012) also find that the relationship between the self-employment rate and the business 

cycle differs across countries. Using data from 22 OECD countries they find that changes in the 

self-employment rate precedes the global cycle but lags the national unemployment rates. A 

closer study of each country shows that the relationship with the unemployment rate is only 

visible for 7 out of the 22 countries.  

There are several reasons as to why results could differ across countries. First, different 

patterns across countries may reflect institutional differences and the way the labor market 

works. For example, rigid wages may mean that individuals with lower productivity are pushed 

into self-employment when demand is low and tax systems may be more or less favorable to the 

risk-taking linked to new business opportunities. Second, studies on country level data cannot 

control for policy changes on the national level which may affect self-employment rates. 

Correlations between the business cycle and self-employment may be blurred by national policy 

changes that affect self-employment. 

By studying correlations with the regional business cycle, the researcher can control for 

changes in national policy. The literature on effects of regional business cycles on self-

employment shows that the local business cycle has limited impact. Using Canadian data, 

Moore and Mueller (2002) find that although unemployment increases the likelihood of 

becoming self-employed, self-employment decisions are independent of the situation on the 

labor market as measured by the unemployment rate. Ritsilä and Tervo (2002) find that self-

employment rates increase when national GDP increases, but find no effects of regional labor 

market conditions in Finland.  

One explanation for the absence of effects of the local business cycle is that aggregate 

numbers conceal different responses across groups. Groups that are more vulnerable to 

unemployment may in recessions be more likely to be pushed into self-employment. Arising 

business opportunities are more likely to be exploited by groups that are less financially 

constrained, have greater local network access and more suitable entrepreneurial skills. Human 

capital is a factor that should be important, both for vulnerability to unemployment and the 

ability to exploit business opportunities.  

3 Empirical specification 
In order to measure human capital endowment this study uses education level as a proxy. The 

categories are whether the individual has i) only compulsory schooling (<10 years of 
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education), ii) high school and some further education (10-14 years of education) or iii) at least 

3 years of higher education (>14 years of education).  

How do self-employment rates correlate with the business cycle? And to what extent do they 

vary with education level? I examine these questions by estimating the empirical model below 

using the local vacancy rate as proxy for the local business cycle. 

 

𝑆𝑒𝑙𝑓𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖𝑟𝑡 =

𝛼 + 𝛽0𝐿𝑀𝑟𝑡 + 𝛽1𝐻𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽2𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑡 + 𝛽3𝐻𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 × 𝐿𝑀𝑟𝑡 +

𝛽4𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑡 × 𝐿𝑀𝑟𝑡 + 𝛽7𝑎𝑔𝑒𝑖𝑡 + 𝜆𝑡 + 𝑟𝑒𝑔𝑖𝑜𝑛𝑟/𝑖𝑛𝑑𝑖 + 𝜀𝑖𝑟𝑡  

 

where the outcome self-employed is an indicator variable taking value 1 if an individual i is 

self-employed in year t. Our variable of interest is LM (local labor market), which will be 

measured with local vacancy rate in region r in year t. High school and University are dummies 

taking value 1 if the individual has as maximum a high school diploma, or at least three years of 

university studies respectively. These variables are interacted with LM to study heterogeneous 

responses to the status of the local labor market. I include age, age^2 and year fixed effects or 

group specific year fixed effects. To study changes over time, regional or individual fixed 

effects will be included. ε is the usual error term. Since there may be common shocks to the 

local labor market, standard errors will be clustered on the regional level. As a robustness check, 

the model will also be estimated using the logit model.5 

The interpretation of the estimates differs somewhat depending on the set of fixed effects 

included. Regional fixed effects will remove permanent differences across regions that are 

correlated with self-employment. A change on the local labor market can be correlated with 

self-employment because i) people living in the region change to/from self-employment, ii) 

people change region and this systematically correlates with local labor market conditions or iii) 

there is a systematic correlation between local labor market conditions and the occupational 

choice of people entering or exiting the sample. In specifications using individual fixed effects, 

the sample will be restricted to individuals who live in the same region during the whole period. 

In that case the estimated effects will show how local labor market conditions are correlated 

with the individual’s choice to change to and from self-employment. 

The reason to focus on people who stay in the same region in the fixed effects specification 

is that then all other labor market factors are the same. People who move are not only exposed 

to a different labor market situation; the whole economic environment is different. However, 

labor market conditions may of course be the reason for moving to another labor market and 

                                                 
5 See appendix for results. 
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people who move may be different from people who stay. If people who stay in a region are 

more or less likely to become self-employed depending on the local business cycle than people 

who move the results are not representative for the population as a whole. This should be kept 

in mind when interpreting results from the individual fixed effects model. 

In this model individuals are categorized as self-employed or not. This means that 

individuals who have income from both self-employment and employment have to be referred 

to only one of the categories. How this is done will be explained in the next section. Another 

strategy could be to estimate a model were individuals are allowed to choose between three 

states: only self-employment, self-employed and employed, or not self-employed. Using this 

strategy would mean using more of the information in the data. I will therefore also estimate a 

multinominal logit model where individuals are categorized into these three states.6 

The literature has identified several other factors that correlate with self-employment, such 

as marital status, number and age of children and access to financial capital, which are not 

included in the empirical model (see e.g. Hammarstedt 2009; Lindh and Ohlsson 1996). For 

some of these factors, such as number of children, it is not clear how occupational status may be 

correlated with local labor market conditions and they are therefore unlikely to be important 

confounders. For other variables, such as access to financial capital, there may be some 

correlation with the local business cycle. Perhaps access to capital is better when prospects on 

the market are good. However, the data does not include any measures of access to financial 

capital and can therefore not be controlled for in the empirical study. Since this is likely to be 

correlated with education level it implies that effects of education could be partly dependent on 

access to financial capital.  

4 Data and variables 
The empirical analysis is based on register data from Statistics Sweden and data from the Public 

Employment Services (PES). The data set spans 1996-2007 and includes information on 

employment, income and education attainment, as well as age and sex for all individuals living 

in Sweden from the age of 16. In this paper, the population is restricted to men and women aged 

30-60. The age restriction focuses the study on individuals who are likely to have finished their 

studies and who do not choose self-employment as a way to partly retire. As is common in 

studies of self-employment, individuals in the agricultural sector are excluded.  

As discussed in section 2, the theoretical model of self-employment predicts that a person 

becomes self-employed if the net present benefits of becoming self-employed exceed the net 

present value of the costs involved. The opportunity costs are the earnings he or she can get as 
                                                 
6 I thank an anonymous referee for this suggestion.  
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wage employed and the unemployment benefits available if he or she is unemployed. I therefore 

study here how the occupational choice between self-employment and wage 

employment/unemployment correlates with the business cycle on a sample that includes all 

individuals in Sweden aged 30-60. 7   

Information on employment status comes from November and is based on information from 

the tax authorities. The definition of self-employment is the one used by Statistics Sweden 

based on source of income and if the self-employed is actively running the firm. An individual 

is defined as self-employed if he or she in November only had income from his or her own firm. 

Individuals with income from both their own firm and wage employment are categorized as 

self-employed if the income from self-employment multiplied by 1.6 is higher than the income 

from wage employment. The income from self-employment is weighted up with 1.6 because 

earnings from self-employment are on average lower in comparison to the time spent working.8 

In addition, to be categorized as self-employed the person should have indicated to the tax 

authorities that they are running the firm actively. The self-employed with both incorporated 

(firms with less than 11 stockholders) and unincorporated businesses are included. The 

organizational forms differ in that incorporated firms required an initial capital investment 

during this period of 100 000 SEK. Another difference is that an incorporated firm has limited 

liability, implying that the business owner does not have personal responsibility for the financial 

health of the firm, which is the case in an unincorporated firm. In 2004 Statistics Sweden made 

some changes to the classification of self-employment, resulting in an increase in the number of 

self-employed, especially self-employed with incorporated business. To account for this change, 

an indicator for the years 2004-2007 is interacted with the education dummies and the age 

variables. 

The factor 1.6 has been calculated from the earnings statistics and is the ratio between the 

average earnings for full time employed and full time self-employed in the age group 20-64. A 

potential problem with deriving the weight this way is that self-employed might earn a different 

wage on average if employed and an employed person would on average earn a different 

income from self-employment if self-employed. As a robustness check I derive another measure 

of self-employment using data on earnings from self-employment and employment for people 

who have income from both. A detailed description of the measure and results are available in 

the appendix.  
                                                 
7 There is some disagreement in the literature on how the self-employment rate should be measured; whether it 
should be calculated as the share of self-employed of the employed, the workforce or the whole population. As 
discussed in Blanchflower (2000), differences in which individuals and sectors are included can even account for 
differences in results across studies. According to the theoretical framework discussed above, the share of self-
employed in the workforce should be the correct way to measure the self-employment rate since the individual 
chooses between self-employment and employment with the risk of being unemployed. 
8 See Statistics Sweden (www.scb.se) for more information on the methods used to identify employment status.  

http://www.scb.se/
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The data also includes information on education level from the Statistics Sweden education 

register. Education categories are constructed using this data. 

The indicator used to measure the local business cycle is the local vacancy rate. The vacancy 

rate is calculated as the number of new vacancies remaining more than 10 days after being 

posted by the Public Employment Services (PES) divided by the population aged 18 to 64. 

Many studies have used the unemployment rate as a proxy for the business cycle. The problem 

with using the local unemployment rate is that unemployed are also part of the dependent 

variable, which creates a mechanical dependence between the two. The vacancy rate is not 

directly affected by someone moving from unemployment to self-employment. However, there 

may be an indirect effect since the number of vacancies will be affected if someone takes a job 

or chooses to become self-employed instead of filling the vacancy. A potential weakness of this 

measure is that not all vacancies are reported to PES since PES has a market share of about 30-

40 percent of all recruitments. According to PES, this market share tends to rise when the 

demand for labor is high and decreases somewhat when demand is low. This measure is 

however regarded as a good indicator of the demand for labor in the economy.9 Moreover, what 

is important for this study is that there are no geographical differences in reporting of vacancies 

that change over time. There is no indication that the reporting differs across regions.  

Although there may be a mechanical connection between unemployment rates and the 

probability of being self-employed, I will also present results using data on local unemployment 

from the Public Employment Agency. Since data on unemployment is available from earlier 

years this part of the study will be conducted on data from 1993-2007.  

Local labor markets are constructed by Statistics Sweden based on commuting patterns and 

derived in two steps. First, Statistics Sweden identifies local labor market centers. These centers 

are municipalities where at least 80 percent of the population work in the municipality and no 

more than 7.5 percent of the population commute to another specific local labor market center. 

In the next step, other municipalities are connected to the local labor markets that most people 

in the municipality are commuting to. Although the definition of local labor markets makes sure 

there is limited mobility across local labor markets, this study shares the problem with similar 

studies that some workers commute or move to other local labor markets. It is however difficult 

to know how this will affect the interpretation of the results. This study uses the local labor 

market categorization in 2000 when there were 90 local labor markets in Sweden. Variable 

definitions and data sources are summarized in the Appendix. 

Table 1 displays summary statistics for the total sample and individuals that are self-

employed. Summary statistics for men (presented in the upper panel) and women (lower panel) 

                                                 
9 For a discussion of the measure, see Public Employment Services (2012) 
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show that 9.7 percent of the population of men and 4.2 percent of women are self-employed. 42 

percent of the self-employed men have an incorporated firm, while the share for women is 30 

percent. The background characteristics look rather similar for men and women: individuals 

with university education are less likely to be self-employed and individuals with only 

compulsory schooling are more likely to be self-employed. Finally, the self-employed are on 

average almost two years older than the average population age.  

The vacancy rate is on average 0.67 percent over the period. An inspection of the average 

vacancy rate for the different groups shows that self-employment is slightly more common in 

local labor markets where the vacancy rate is high. There is considerable variation across local 

labor markets and, more importantly for this study, within labor markets. For example, in labor 

market Stockholm the average yearly change is 25 percentage points and the increase from the 

lowest vacancy rate (in year 2003) to the highest (in year 2007) is 145 percent. 

  



Self-employment and the local business cycle  11 

Table 1 Summary statistics 

 Total  Self-employed 
  Women 
 mean sd  mean sd 
Compulsory education 0.175 0.380  0.196 0.397 
High school 0.641 0.480  0.654 0.476 
University 0.185 0.387  0.150 0.357 
Age 44.8 8.91  46.3 8.48 
Local vacancy rate 0.00672 0.00268  0.00692 0.00283 
Self-employment rate 0.0423 0.201    
Share incorporated  
Firms 

   0.307 0.461 

No of obs. 21,841,773  923,343 
     Men 

 mean sd  mean sd 

Compulsory education 0.217 0.413  0.270 0.444 
High school 0.619 0.486  0.615 0.487 
University 0.163 0.370  0.115 0.319 
Age 44.7 8.90  46.4 8.46 
Local vacancy rate 0.00671 0.00267  0.00686 0.00282 
Self-employment rate 0.0970 0.296    
Share incorporated  
Firms 

   0.422 0.494 

No of obs. 22,278,181  2,159,442 

5 Results 
5.1 Long-term differences across regions 
Before turning to the panel results let us take a look at the correlation between self-employment 

and local labor market conditions in a cross-section. This relationship is likely to reflect long-

term differences across regions, both in labor market conditions and other permanent 

differences such as industry structure, geographical components, etc. Table 2 displays the 

results from regressions on the pooled data controlling for year fixed effects. The first two 

columns show the result for women and columns 3 and 4 the results for men.  

The estimates presented in the first column show that a woman is more likely to be self-

employed if she resides in a labor market region with a high vacancy rate: a standard deviation 

(a 40 percent) increase in the local vacancy rate increases self-employment by about 0.5 

percentage points or 11.0 percent. The results presented in column 3 imply that for men the size 

of the effect is 0.8 percentage points or 8.3 percent.  

Next I study whether there are differences depending on the individual’s education level. 

The reference group, here and throughout the paper, is people with only compulsory schooling. 

According to the results presented in columns 2 and 4, individuals with a higher education level 
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are even more likely to be self-employed in regions with high vacancy rates compared to 

individuals with a lower education level. The difference is statistically significant for women, 

but for men there is no statistically significant difference between individuals with a high and 

low education level. The estimated effect of a one standard deviation increase in local vacancy 

rate for women (men) with university level studies is 0.6 (0.8) percentage points or 15.2 (7.7) 

percent. The results thus show that in regions with high vacancy rates a larger share of the 

workforce choose to be self-employed. This pattern is especially pronounced for women with 

high education.10   

The estimated effects of the different individual characteristics are similar to other studies on 

Swedish data: self-employment increases with age, although at a diminishing rate, and 

individuals with higher education are less likely to be self-employed (see e.g. Hammarstedt, 

2006). Overall, these results suggest that people are to a larger extent pulled rather than pushed 

into self-employment. This pattern is, as predicted, stronger for people with higher human 

capital endowments. 

                                                 
10  When the estimates are in italic it means that the total effect of the local labor market is statistically significant. 



Self-employment and the local business cycle  13 

Table 2 Cross-sectional study of local labor market conditions and self-employment 

 Probability self-employed 
 (1) (2) (3) (4) 
 Women Men 
Local vacancy 1.741*** 0.910*** 3.010*** 2.859*** 
Rate (0.310) (0.226) (0.382) (0.471) 
×High School  0.811***  0.0803 
  (0.246)  (0.472) 
×University  1.493***  0.552 
  (0.244)  (0.393) 
High School -0.00298** -0.00813*** -0.0192*** -0.0197*** 
 (0.00133) (0.00150) (0.00159) (0.00296) 
University -0.0123*** -0.0224*** -0.0499*** -0.0538*** 
 (0.00341) (0.00252) (0.00261) (0.00393) 
Age 0.00509*** 0.00511*** 0.0114*** 0.0114*** 
 (0.000484) (0.000488) (0.000236) (0.000238) 
Age^2 -4.86e-05*** -4.88e-05*** -0.000107*** -0.000107*** 
 (5.12e-06) (5.18e-06) (2.57e-06) (2.58e-06) 
     
Year FE x x x x 
Mean dep var 0.0423  0.0970  
     
Obs. 21,841,773 21,841,773 22,278,181 22,278,181 

The dependent variable is a dummy taking the value one if a person is self-employed. 
The local vacancy rate is number of vacancies per 1000 aged 18-64. High school and 
University are dummy variables indicating whether the person has between 10-14 years 
of education and >14 years of education, respectively. All regressions are estimated using 
OLS. Standard errors clustered by region in parenthesis. *** indicate statistically 
significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic 
indicate that total effect of the local labor market variable is statistically significant at the 
10 percent level. 

5.2 Local business cycle and self-employment 
The cross-sectional evidence suggests that self-employment is positively related to the vacancy 

rate. The problem with cross-sectional studies suffer from the problem that the effect of the 

vacancy rate may reflect permanent differences across regions. A panel study of different 

regions can solve some of these problems since it is then possible to control for both permanent 

differences across regions and changes on the national level that may influence the level of self-

employment.  

So does the local business cycle matter for self-employment rates? To investigate this 

question I now proceed to the panel study. Table 3 and Table 4 present the estimates from a 

panel study of the effect of changes in local labor market conditions on self-employment for 

women and men respectively.  
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Starting with women, results presented in Table 3 column 1 show that on average there is a 

positive effect of changes in the local vacancy rate on the probability to be self-employed. The 

effect is small: a standard deviation (a 40 percent) increase in the vacancy rate increases self-

employment with 2.1 percent, suggesting that the average effects found in the cross-sectional 

study to a large extent reflect permanent differences across regions that correlate with the self-

employment rate. 

Are there heterogeneous effects depending on a person’s human capital endowment? As can 

be seen in the second column, women with higher education, compared to the reference group, 

are more likely to be self-employed when vacancy rates are high. The estimated differential 

effects across groups are similar to the cross-sectional evidence presented in Table 2 column 2. 

A standard deviation increase in the vacancy rate increases self-employment among highly 

educated women with 5.7 percent. Not only are there statistically significant differences across 

groups, the total effect is statistically significant showing that self-employment among women 

with only compulsory schooling is counter-cyclical, whereas self-employment among women 

with higher education is pro-cyclical.  

The estimated effects of local vacancies presented in the second column depend on several 

things. First, a change in labor market conditions can be correlated with a change in an 

individual’s choice between wage employment and self-employment. Second, the composition 

of people may change because individuals move to a new region or because some enter/exit the 

sample. To isolate the different mechanisms I first exclude all individuals who move to another 

region during the period. As can be seen in the third column, the results do not change much by 

restricting the sample to individuals who stay in the same labor market region. In the fourth 

column, the year fixed effects are replaced by educational group×year fixed effects to allow 

self-employment among different educational groups to be on different trends. The estimates 

remain unchanged; if anything, the estimated difference across educational groups is slightly 

larger.11 

To isolate the effect of the local business cycle on individual behavior, the regional fixed 

effect is exchanged for an individual fixed effect. The results in columns 5 and 6 show a similar 

pattern to the previous results. However, the negative effect of the local labor market conditions 

on women with low education now disappears. This suggests that the effect was due to those 

women entering (and exiting) the sample being to a lesser (and larger) extent self-employed in 

times when local labor market conditions were good. Remember that people enter the sample 

aged 30 and exit aged 60. Since the negative effect does not arise from women in the sample 

                                                 
11 As discussed in section 3 people who move to another labor market region may be different from people who 
choose to stay in a region. However, including all individuals yield a similar result. Results available upon request.  
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changing to self-employment when the local vacancy rate is high, the effect is due to the self-

employment pattern of women entering and exiting the sample. Self-employment among 

women with higher education is pro-cyclical also in this specification.  

 

Table 3 Local business cycle and self-employment among women 

 Probability self-employed: Women 
 All women Only women who stay in one region 
 (1) (2) (3) (4) (5) (6) 
       
Local  0.333** -0.423** -0.570*** -0.853* -0.0276 0.202** 
vacancies (0.150) (0.195) (0.205) (0.447) (0.145) (0.0951) 
×High   0.678*** 0.932*** 1.067* 0.468*** 0.196* 
   School  (0.255) (0.271) (0.538) (0.0451) (0.104) 
×University  1.323*** 1.740*** 3.093*** 0.994*** 0.697*** 
  (0.299) (0.296) (0.829) (0.0642) (0.121) 
       
Region FE x x x x   
Ind. FE     x x 
Year FE x x x  x  
Year*group     x  x 
FE       
Mean dep  0.0423  0.0426    
var       
       
No. obs. 21,841,773 21,841,773 19,609,545 19,609,545 19,609,545 19,609,545 
No of ind.      2,269,502 2,269,502 

The dependent variable is a dummy taking the value one if a person is self-employed. The local vacancy 
rate is number of vacancies per 1000 aged 18-64. High school and University are dummy variables 
indicating whether the person has between 10-14 years of education and >14 years of education, 
respectively. Other than the variables specified in the table all specifications include age, age^2, and 
dummy variables for education level. To account for the change in categorization in 2003, the education 
variables and individual fixed variables are allowed to have a different impact before and after the change. 
All regressions are estimated using OLS. Standard errors clustered by region in parenthesis. *** indicate 
statistically significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic indicate 
that total effect of the local labor market variable is statistically significant at the 10 percent level. 

The results for men are presented in Table 4. The results are similar to the results found for 

women, but much weaker. The results in the first column show that on average there is no effect 

of local labor market conditions. Including interactions with education level, the results 

presented in column 2 show that self-employment among men with high education is pro-

cyclical (the total effect is statistically significant), yet there is no statistically significant 

difference between men with high and low education level. Restricting the sample to men who 
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live in the region the whole period strengthens the result (see column 3).12 In order to study 

whether men change occupational status depending on local labor market conditions, the 

regional fixed effect is replaced by an individual fixed effect. The results presented in the two 

last columns show that men with higher education are more likely to switch to (switch from) 

self-employment when local labor markets are good (bad). Results presented in columns 4 and 6 

show that the inclusion of education group×year fixed effects weakens the estimated differences 

between educational groups. Calculating the size of the effect using the estimates in column 6 

suggest that one standard deviation increase in the vacancy rate increases self-employment 

among highly educated men with 2 percent. 

These results are robust to using an alternative definition of self-employment and estimating 

the relationship in a logit model. A detailed description of definition and the results can be 

found in the appendix.  

To summarize, local labor market conditions have no (for men) or weak (for women) effect 

on self-employment on average. However, there are differences across groups to support the 

hypothesis that people with higher human capital endowments are to larger extent pulled rather 

than pushed into self-employment. 

  

                                                 
12 As discussed in section 3 people who move to another labor market region may be different from people who 
choose to stay in a region. Including all individuals reduces the effect somewhat but the results remain essentially the 
same. Results available upon request. 
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Table 4 Local business cycle and self-employment among men 

 Probability self-employed: Men 
 All men Only men who stay in one region 
 (1) (2) (3) (4) (5) (6) 
       
Local  0.363 0.371 0.117 0.349 -0.157 0.234** 
vacancies (0.251) (0.261) (0.263) (0.433) (0.302) (0.118) 
×High   -0.0585 0.199 -0.0108 0.463*** -0.00190 
   School  (0.386) (0.406) (0.672) (0.0824) (0.134) 
×University  0.119 0.880*** 0.556 1.168*** 0.522*** 
  (0.399) (0.319) (0.848) (0.230) (0.170) 
       
Region FE x x x x   
Ind. FE     x x 
Year FE x x x  x  
Year*group     x  x 
FE       
Mean dep  0.0970  0.100    
var       
       
No. obs. 22,278,181 22,278,181 19,777,215 19,777,215 19,777,215 19,777,215 
No of ind.      2,316,601 2,316,601 

The dependent variable is a dummy taking the value one if a person is self-employed. The local vacancy 
rate is number of vacancies per 1000 aged 18-64. High school and University are dummy variables 
indicating whether the person has between 10-14 years of education and >14 years of education, 
respectively. Other than the variables specified in the table all specifications include age, age^2, and 
dummy variables for education level. To account for the change in categorization in 2003, the education 
variables and individual fixed variables are allowed to have a different impact before and after the change. 
All regressions are estimated using OLS. Standard errors clustered by region in parenthesis. *** indicate 
statistically significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic indicate 
that total effect of the local labor market variable is statistically significant at the 10 percent level. 
 

5.3 Alternative measure of local business cycle: The unemployment rate 
Table 5 shows the results using local level unemployment as a proxy for the business cycle. As 

discussed earlier, this measure has previously been used in the literature but may suffer from 

larger endogeneity problems than the vacancy rate. The top panel displays the results for women 

and the bottom panel for men. As can be seen in the first column there is on average no 

correlation between self-employment and the local unemployment rate in any of the samples. 

However, there seem to be some differences depending on the individual’s education level. The 

results in column 2 show that men and women with a higher education level are less likely to be 

self-employed when the local unemployment rate is high. The size of the effect is somewhat 

larger compared to the results when using the vacancy rate: a standard deviation (35 percent) 
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increase in local unemployment reduces self-employment among women with a university 

degree with 0.7 percentage points or 17 percent compared to women with only compulsory 

schooling. For men the decrease is 5.6 percent.13  

Column 3 shows that the inclusion of group-specific time effects, thus allowing for different 

trends for different educational groups, does not the affect the result for women but does reduce 

the level of statistical significance on the estimated effects for men. The two last columns 

display the results for the fixed effects model. In contrast to earlier results, including group-

specific time effects has a major impact on the result for both men and women. The results in 

column 4 show that individuals with more education are less likely to switch to (from) self-

employment when the local unemployment rate is high (low). The results in column 5 show no 

such effects. Instead, it seems like a higher local unemployment increases self-employment 

among individuals with a medium level of education compared to other groups. How can this 

result be interpreted? Comparing the results in column 3 and 5 with the upper panel suggests 

that the negative interaction term for highly educated is due to a composition effect: women 

who enter the sample (30 year olds) are to a larger extent self-employed than women who leave 

the sample (60 year olds) when the unemployment rate is high. However, as can be seen when 

comparing columns 4 and 5, when controlling for group-specific time trends there is no 

evidence that highly educated women switch to self-employment when unemployment rates are 

low. 

  

                                                 
13 In the sample of women the mean unemployment rate is 0.0965 with st.d 0.0337 and in the sample of 
men 0.09678 and st.d. 0.0339. 
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Table 5 Unemployment 

Probability self-employed 
 All individuals Only individuals who stay in one region 
 (1) (2) (3) (4) (5) 
 Women 
Local  0.0322 0.126 0.121 0.134* 0.0224 
unemp. (0.0540) (0.0799) (0.0874) (0.0720) (0.0145) 
×High   -0.0794*** -0.0665 -0.0793*** 0.0492*** 
   School  (0.0273) (0.0404) (0.00784) (0.0153) 
×University  -0.217*** -0.259*** -0.236*** 0.0100 
  (0.0511) (0.0811) (0.0223) (0.0199) 
      
Mean dep var 0.0416 0.0420    
No. obs. 26,967,902 24,308,102 24,308,102 24,308,102 24,308,102 
No of ind.     2,406,846 2,406,846 
 Men 
Local  -0.00928 0.0595 0.0437 0.0989 -0.0564*** 
unemp. (0.101) (0.121) (0.111) (0.104) (0.0193) 
×High   -0.0461** -0.0572** -0.0950*** 0.101*** 
   School  (0.0206) (0.0284) (0.00916) (0.0214) 
×University  -0.161*** -0.0537 -0.285*** 0.0420 
  (0.0323) (0.0606) (0.0237) (0.0336) 
      
Mean dep var 0.0968 0.0967    
No. obs. 27,520,143 24,552,843 24,552,843 24,552,843 24,552,843 
No of ind.     2,460,327 2,460,327 
      
Region FE x x x   
Ind. FE    x x 
Year FE x x  x  
Year*group FE   x  x 

The dependent variable is a dummy taking the value one if a person is self-employed. The unemployment 
rate is number of unemployed per 100 aged 18-64. High school and University are dummy variables 
indicating whether the person has between 10-14 years of education and >14 years of education, 
respectively. Other than the variables specified in the table all specifications include age, age^2, and 
dummy variables for education level. To account for the change in categorization in 2003, the education 
variables and individual fixed variables are allowed to have a different impact before and after the change. 
All regressions are estimated using OLS. Standard errors clustered by region in parenthesis. *** indicate 
statistically significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic indicate 
that total effect of the local labor market variable is statistically significant at the 10 percent level. 
 

5.4 Being both self-employed and employed 
As discussed in section 3, categorizing people as self-employed or not can be too restricting 

because people may choose to be both self-employed and employed. One way to take this into 
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account is to define three states: i) only self-employed, ii) self-employed and employed and iii) 

not self-employed. This model is estimated using multinominal logit. Table 6 displays the 

results for Women. Column 1 show the odds ratios for a person in a local labor market have 

income from both self-employment and employment and column 2 show the odds ratio for a 

person to be self-employed.14 The baseline category is to be not self-employed. We can see how 

a person’s education level is correlated with the probability of being in different states of self-

employment by inspecting the estimate effects of High school and University. Interestingly it 

seems as though people with a high education level are more likely to have income from both 

self-employment and employment and less likely to be only self-employed. The chance that 

women with higher education have income from both self-employment and employment is 

more than twice the chance that women with compulsory schooling have income from both 

sources. In contrast, women with only compulsory schooling are twice as likely to be only self-

employed.  

Turning to the connection with the business cycle, the results show that the highly educated 

women are more likely to be self-employed, both partly and fully, when the vacancy rate is 

high. To facilitate the interpretation of the coefficients I have standardized the vacancy and 

unemployment rates to zero with standard deviation one. The odds ratios for a highly educated 

are 1.076 for having income from both self-employment and employment and 1.242 for only 

being self-employed. This means that the odds on becoming only self-employed when the 

vacancy rate increases with a standard deviation is 24 percent higher for highly educated women 

than for women with low education. 

The next two columns show that the results are very similar when using the local 

unemployment rate as a measure for the local business cycle. The results show that people with 

higher education are less likely to have income from both self-employment and employment in 

labor markets when the unemployment rate is high (column 3) as well as having income only 

from self-employment (column 4).  

  

                                                 
14 The results are presented using odds rations since it is rather complicated to interpret interactions in terms of 
marginal effects (see e.g. Ai and Norton, 2003). 
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Table 6 Partly and only self-employed: women 

 Partly and only self-employed: Women 
 Self-employed  

and employed 
Self-employed  Self-employed  

and employed 
Self-employed 

 (1) (2)  (3) (4) 
Local  0.995 0.945** Local  1.001 1.0643 
vacancy. (0.0220) (0.0254) unemp. (0.0338) (0.0582) 
×High  1.0162 1.0578* ×High  0.947** 0.959 
   School (0.0262) (0.0307)    School (0.0235) (0.0279) 
×University 1.0758* 1.242*** ×University 0.868*** 0.757*** 
 (0.0416) (0.0656)  (0.0417) (0.0480) 
High School 1.762*** 0.878**  1.539*** 0.811 
 (0.104) (0.0489)  (0.128) (0.136) 
University 2.132 *** 0.462***  1.936*** 0.482*** 
 (0.221) (0.0605)  (0.183) (0.0780) 
      
Region FE x x  x x 
Year*group FE x x  x x 
      
No. obs. 21,841,773 21,841,773  26,967,902 26,967,902 

The dependent variable is a dummy taking the value one if a person is self-employed. The local vacancy 
rate is number of vacancies per 1000 aged 18-64 and the unemployment rate is number of unemployed per 
100 aged 18-64 standardized to mean zero and standard deviation 1. High school and University are 
dummy variables indicating whether the person has between 10-14 years of education and >14 years of 
education, respectively. Other than the variables specified in the table all specifications include age, age^2, 
and dummy variables for education level. To account for the change in categorization in 2003, the 
education variables and individual fixed variables are allowed to have a different impact before and after 
the change. All regressions estimated using OLS. Standard errors clustered by region in parenthesis. *** 
indicate statistically significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic 
indicate that total effect of the local labor market variable is statistically significant at the 10 percent level. 
 

 
Table 7 presents the corresponding results for men. As for women, men with a university 

degree are more likely to have income from both self-employment and employment and less 

likely to be only self-employed. Moreover, the results confirm previous findings that people 

with higher education are more likely to be self-employed when the local labor market is good. 

However, as when using the linear probability model, results are weaker for men. 
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Table 7 Partly and only self-employed: men 

Partly and only self-employed: Men  
 Self-employed  

and employed 
Self-employed  Self-employed  

and employed 
Self-employed 

 (1) (2)  (3) (4) 
Local  1.0175 0.991 Local  0.996 1.004 
vacancy. (0.0252) (0.0107) unemp. (0.0271) (0.0372) 
×High  1.005 1.0183 ×High  0.946** 0.973*** 
   School (0.0374) (0.0142)    School (0.0253) (0.0110) 
×University 1.038 1.0468* ×University 0.907** 0.948** 
 (0 .0431) (0.0269)  (0.0376) (0.0256) 
High School 1.196 0.845***  1.038 0.628** 
 (0.0681) (0.0489)  (0.0765) (0.113) 
University 1.459 0.570***  1.316*** 0.441*** 
 (0.133) (0.0428)  (0.114) (0.0770) 
      
Region FE x x  x x 
Year*group FE x x  x x 
      
No. obs. 22,278,181 22,278,181  27,520,143 27,520,143 

The dependent variable is a dummy taking the value one if a person has income from both is self-
employment and wage employment. The local vacancy rate is number of vacancies per 1000 aged 18-64 
and the unemployment rate is number of unemployed per 100 aged 18-64 standardized to mean zero and 
standard deviation 1. High school and University are dummy variables indicating whether the person has 
between 10-14 years of education and >14 years of education, respectively. Other than the variables 
specified in the table all specifications include age, age^2, and dummy variables for education level. To 
account for the change in categorization in 2003, the education variables and individual fixed variables 
are allowed to have a different impact before and after the change. The regressions are estimated on the 
whole sample of men using multinominal logit Estimates are presented as odds ratios and standard errors 
in parenthesis are clustered by region. *** indicate statistically significant at 1 percent, ** at 5 percent 
and * at 10 percent level  
 

5.5 Differences across organizational form 
This section will look closer at how the situation on the local labor market correlates with 

whether the self-employed choose to run an incorporated or unincorporated firm. As can be seen 

in all specifications in Table 8, men and women with university education are more likely to 

have an incorporated firm if self-employed. Potential explanations to this pattern are that they 

may find it easier to make the initial capital investment of 100 000 SEK, or find the form more 

suitable or profitable for the type of service or good they are producing.  

Next we turn to the correlations between organizational form and the local business cycle. 

The results in columns 1 and 4 show on average no effect of the local vacancy rate on 

organizational form. Turning to the model that allows for heterogeneous responses across 

educational groups we see an interesting pattern. The results in column 2 show that having an 
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incorporated firm if self-employed is less common among highly educated women, compared to 

women with less education, when the local vacancy rate is high. However, when studying 

changes in self-employed women’s behavior, the results (presented in column 3) show that 

highly educated women are more likely to switch to an incorporated firm when the vacancy rate 

is high. These opposite results in the two specification suggest that highly educated women who 

enter (exit) self-employment in good (bad) times are more likely to run (have run) an 

unincorporated firm. 

For men the results from both the specification with a region fixed effect (column 5) and the 

specification with an individual fixed effect (column 6) show that men with higher education are 

more likely to run an incorporated firm when the vacancy rate is high. 

How should these results be interpreted? It is not clear how the business cycle should affect 

the choice to have an incorporated or an unincorporated firm. One explanation for highly 

educated individuals switching to incorporated firms when the vacancy rate is high could be that 

it is easier to access financial capital in good times, especially if you have higher education. 
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Table 8 Local business cycle and organizational form of self-employment 

 Probability having a incorporated firm if self-employed 
 (1) (2) (3) (4) (5) (6) 
 Women Men 
Local  -1.534 -0.152 -0.477 -0.875 -1.827 -0.172 
Vacancy rate (1.401) (1.578) (0.530) (1.348) (1.945) (0.368) 
×High School  -0.805 0.567  0.724 0.0138 
  (2.153) (0.524)  (1.159) (0.358) 
×University  -5.278*** 2.068***  4.500* 1.073* 
  (1.829) (0.761)  (2.607) (0.582) 
High School 0.0190 0.0263  0.0714*** 0.0656***  
 (0.0198) (0.0162)  (0.0166) (0.0218)  
University 0.0258 0.0526*  0.378*** 0.350***  
 (0.0358) (0.0307)  (0.0420) (0.0512)  
       
Region FE x x  x x  
Individual FE   x   x 
Year*group FE x x x x x x 
Mean dep var 0.307   0.422   
       
Obs. 923,343 923,343 835,534 2,159,442 2,159,442 1,985,430 
No of ind.   188,393   395,886 
Estimations presented in columns 3 and 6 only include individuals who stay in the same region. The 
dependent variable is a dummy taking the value 1 if a person is running an incorporate firm and 0 if the 
person has an unincorporated firm. The local vacancy rate is number of vacancies per 1000 aged 18-64. 
High school and University are dummy variables indicating whether the person has between 10-14 years 
of education and >14 years of education, respectively. Other than the variables specified in the table all 
specifications include age, age^2, and dummy variables for education level. To account for the change in 
categorization in 2003, the education variables and individual fixed variables are allowed to have a 
different impact before and after the change. All regressions estimated using OLS. Standard errors 
clustered on regional level. *** indicate statistically significant at 1 percent, ** at 5 percent and * at 10 
percent level. Estimates in italic indicate that total effect of the local labor market variable is statistically 
significant at the 10 percent level. 

6 Concluding discussion 
This paper has investigated whether self-employment rates are correlated with the local business 

cycle. When the economy is growing, business opportunities open up to encourage the set-up of 

new firms. In downturns, self-employment may be a way to avoid unemployment. The 

importance of these pull and push factors may be different depending on the amount of human 

capital a person has. The findings in the paper support this hypothesis: individuals with a higher 

education level are more likely to be self-employed in regions where the vacancy rates are high 

than individuals with lower education. A part of this regional variation can be explained by 

regional fixed effects reflecting long-lasting differences across regions. However, when 

including regional fixed effects there is still a correlation between self-employment and the 



Self-employment and the local business cycle  25 

local vacancy rate, which suggests that people with higher education are more likely to be 

pulled into self-employment when business opportunities arise compared to people with 

compulsory schooling only.  

A fixed individual effect model is employed to study how individuals switch from and to 

self-employment and it reveals that individuals with a higher education level are more likely to 

change to self-employment in good times compared to others. This pattern is especially strong 

for women even if the size of the effect is modest: a standard deviation increase in the vacancy 

rate increases self-employment among the highly educated by about 6 percent and among 

women with only compulsory schooling there is no or even a negative correlation in some 

specifications between self-employment and the business cycle. 

One reason for why previous studies have failed to find a relationship between self-

employment and the regional business cycle could be because different groups are affected 

differently. Thus, studying aggregate numbers may conceal heterogeneous responses to changes 

in the economic environment. The micro level approach chosen in this study may also 

contribute toward understanding macroeconomic phenomena. As discussed earlier, cross-

country studies find no consistent relationship between the self-employment rate and the 

national business cycles. The results in this study suggests that this may be because the strength 

of the push and pull factors differ across countries. At national level, it is clear that institutions 

and the functioning of the labor market are important for how self-employment rates respond to 

changes in the business cycle. For example, push factors may be strong if wages do not adjust in 

down-turns and unemployment benefits are low since more people may resort to self-

employment to be able to support themselves in down-turns. On the other hand, pull factors may 

be more important if rules and tax systems are favorable to risk-taking and promote self-

employment when there are many business opportunities. It is thus an open question if we 

would see the same pattern in other countries with different labor market institutions.  
This paper also provides some evidence on the choice of organizational form by those who 

are self-employed. Highly educated men and women are more likely to switch to an 

incorporated firm when local labor market conditions are good. Since starting an incorporated 

firm requires an initial investment, this result may indicate that access to financial capital is 

important for the choice of organizational form. These results pose interesting questions about 

the effect of the business environment and are left for future research.   
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Appendix 
 

Table A 1. Detailed variable description 

Variables Description Source 
Local 
vacancies 

Vacancies registered/population age 18-64 
Year average.  

Swedish public 
unemployment 

service 
Local 
unemployment 

Registered as open unemployed or in program age 18-
64/population age 18-64. Year average. 

Swedish public 
unemployment 

service  
Local labor 
market region 

Constructed by Statistics Sweden using commuting 
patterns in the year 2000. 

Swedish Statistics 

Self-employed A dummy which take the value 1 if the individual is 
categorized by Statistics Sweden as being self-employed 

based on information on source of income in November 
and 0 otherwise. 

Income and 
population register 

(LOUISE), Swedish 
Statistics 

Incorporated 
firm 

A dummy which takes the values 1 if the self-employed in 
incorporated firm, and 0 if self-employed in unincorporated 

firm. 

As above 

Compulsory 
schooling 

<10 years of education As above 

High School 10-14 years of education As above 

University >14 years of education As above 

Age  As above 

Sex  As above 
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Alternative measure of self-employment 
To take into account that people who have income from both self-employment and 

employment are different from people who are only employed or self-employed I calculate an 

alternative measure of self-employment which relies on the income from self-employment and 

employment for people which at some stage have income from both. The alternative measure of 

self-employment  is constructed by taking an individual’s earnings when only employed as a 

measure of an individual’s potential wage as employed, and an individual’s earnings as self-

employed when only self-employed as a measure of potential earnings as self-employed. I then 

use the average ratio between these two in my sample to determine whether a person who has 

income from both sources should be categorized as self-employed or employed. Optimally one 

would like to use the same individual’s earnings when only self-employed and only employed 

as a measure of potential earnings. However, since few individuals have income from both only 

employment and only self-employment I would only be able to calculate this measure for a sub-

set of the self-employed. Therefore I use the average ratio in the sample of individuals who have 

income from both self-employment and employment during the studied period but not income 

from both at the same time. Using this categorization leads to an earnings ratio of 1.33 for men 

and 1.56 for women instead of 1.6. Some individuals that were categorized as employed in my 

preferred measure will therefore be categorized as self-employed using this alternative measure. 

There are also individuals who are categorized as self-employed by Statistics Sweden, based on 

information not available to me15, although their tax income from self-employment that 

particular year is lower than 1.6 times the income from employment. These will be categorized 

as self-employed using my preferred measure of self-employment and not self-employed in this 

alternative measure. 

The results presented in Table A:1 columns 1 and 2 show that for women the results are the 

same as when using my preferred measure: Women with a university degree are more likely to 

be self-employed when there are many vacancies compared to women with a lower education 

level. The results presented in column 1 include a region fixed effect and the results presented in 

column 2 include an individual fixed effect. As when using my preferred definition of self-

employment the estimated effect of the local vacancy rate for women with only compulsory 

education changes from being negative to positive. This suggests that women with a low 

education level who enter (and exit) the sample are to a lesser (and larger) extent self-employed 

in times when local labor market conditions are good. The results in column 2 show that women 

with low and high education level are likely to switch to self-employment in good times. The 
                                                 
15 In particular if the firm is active or passive. 
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effect is however stronger for women with a higher education level. For men the results are 

somewhat weaker with this measure of self-employment. Although the coefficients are in 

similar magnitude to previous results there are no longer any statistically significant differences 

between men with high and low educational attainment.  

 

Table A:1 Alternative definition of self-employment 

Probability self-employed 
 (1) (2) (3) (4) 
 Women Men 
Local  -0.812* 0.214* 0.391 0.266 
vacancy rate (0.445) (0.125) (0.378) (0.286) 
×High School 1.014* 0.173 -0.0160 -0.00872 
 (0.520) (0.113) (0.570) (0.130) 
×University 2.932*** 0.593*** 0.325 0.454 
 (0.807) (0.171) (0.754) (0.292) 
     
Region FE x  x  
Individual FE  x  x 
Year*group FE x x x x 
     
Mean dep var 0.0426  0.100  
     
Obs. 19,609,545 19,609,545 19,777,215 19,777,215 
No of ind.  2,269,502  2,316,601 

The samples include men and women who stay in one labor market region. The 
dependent variable is a dummy taking the value 1 if a person is self-employed. The 
local vacancy rate is number of vacancies per 1000 aged 18-64. High school and 
University are dummy variables indicating whether the person has between 10-14 
years of education and >14 years of education, respectively. Other than the variables 
specified in the table all specifications include age, age^2, and dummy variables for 
education level. To account for the change in categorization in 2003, the education 
variables and individual fixed variables are allowed to have a different impact before 
and after the change. All regressions are estimated using OLS. The table show 
standard errors clustered on regional level in parentheses. *** indicate statistically 
significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic 
indicate that total effect of the local labor market variable is statistically significant 
at the 10 percent level. 
 

Estimations using the logit model 

Next the empirical model is then estimated using the logit model instead of the linear 

probabilistic model. A limitation with the linear model is that it can make predictions which 

imply that the probability of being self-employed is more than one or less than zero. This is not 

a problem with the logit model although it does require other assumptions about the functional 
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form. Reassuringly, the results presented in Table A:2 are quantitatively very similar to the 

results when using the linear model. The odds ratios in column 1 and 2 show that women with a 

higher education level are more likely to become self-employed in good times compared to 

women with a lower education level. According to the results presented in column 1, women 

with a high education level are 28 percent more likely to be self-employed compared to women 

with a low education level when the vacancy rate increases with one standard deviation. As 

previous results have shown, the effect on self-employment among men is similar but the effect 

is smaller and less significant. Thus, the results showing that people with higher human capital 

endowment are more likely to be self-employed when the local business conditions are good do 

not seem to be sensitive to the choice of model. 

 

Table A:2 The logit model 

 Probability self-employed 
 (1) (2) (3) (4) 
 Women Men 
Local  0.945** 1.030** 1.000 1.016** 
vacancy rate (0.0254) (0.0122) (0.0101) (0.00272) 
×High School 1.071** 1.0186 1.0116 0.993 
 (0.0332) (0.0132) (0.0155) (0.00824) 
×University 1.280*** 1.075*** 1.0627** 1.011 
 (0.0715) (0.0176) (0.0277) (0.0123) 
     
Region FE x  x  
Individual FE  x  x 
Year*Group FE x x x x 
     
Obs. 21,841,773 1,564,263 22,278,181 3,011,384 
No of ind.  153,029  297,186 

The dependent variable is a dummy taking the value 1 if a person is self-employed. 
The local vacancy rate is number of vacancies per 1000 age 18-64 standardized to 
mean zero and standard deviation 1. High school and University are dummy 
variables indicating whether the person has between 10-14 years of education and 
>14 years of education, respectively. Other than the variables specified in the table 
all specifications include age, age^2, and dummy variables for education level. To 
account for the change in categorization in 2003, the education variables and 
individual fixed variables are allowed to have a different impact before and after the 
change. All regressions estimated using logit. Estimates presented as odds ratios and 
standard errors clustered by region in parenthesis. *** indicate statistically 
significant at 1 percent, ** at 5 percent and * at 10 percent level. Estimates in italic 
indicate that total effect of the local labor market variable is statistically significant 
at the 10 percent level. 
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