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Abstract

This paper investigates the in‡uence of individual characteristics and the
business cycle on the probability of entry into self-employment and on self-
employment duration. We estimate multinomial logit and discrete compet-
ing risks models using data from a longitudinal sample of Spanish men for
the period 1985-1991. The results indicate that unemployment rises the
probability of entering self-employment, but also increases the hazard of
leaving self-employment, specially into unemployment. Moreover, receiv-
ing unemployment bene…ts signi…cantly reduces the probability of entering
self-employment. Liquidity constraints are important in determining entre-
preneurial selection, but only for those who become self-employed with em-
ployees.



1 Introduction

Over recent years, self-employment has been receiving a great deal of at-

tention, both from the point of view of labour market policy and academic

research. Part of the reason for this is that self-employment has been grow-

ing in several countries since the mid-1970 after a long period of decline that

dates back to at least the late 1940’s. In Spain (and in many OECD countries)

self-employment expanded faster than overall, non-agricultural employment

during the period 1979-90: 12.7% of the workforce was self–employed in

1979 while this …gure increased to 18.5% in 1990, according to the Spanish

Labour Force Survey. But perhaps the most important reason for this re-

newed interest follows from the fact that self-employment has begun to be

considered as an important source of new jobs and an alternative to paid em-

ployment. Therefore, it widens the choice facing both the potential entrants

to the labour market and the unemployed. In fact, in many countries self-

employment growth has been stimulated by supportive policies, including

schemes to help the unemployed to set up in business and help in obtaining

the …nancial resources and skills.1

The purpose of this paper is to study the factors in‡uencing the decision

of entry into self-employment and the likelihood of remaining in business,

using longitudinal data from the Spanish Continuous Family Expenditure

Survey (ECPF) for 1985.I-1991.IV. In particular, we are interested in esti-

mating the e¤ect of being unemployed on the probability of starting a busi-

ness and on self-employment duration. We also analyze the e¤ect of capital

1According to OECD data, the largest schemes are in France, the United Kingdom
and Spain. They are generally targeted to unemployed people who have already received
bene…ts for a certain length of time, but sometimes also to people under risk of losing
their jobs. They may provide either periodic payments, which may be higher than the
corresponding unemployment bene…ts, or a lump-sum capitalization of unemployment
bene…ts.
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and unemployment bene…ts on the probability of transition. Moreover, we

are concerned about capturing di¤erences in the probabilities of switching

into self-employment with and without employees and about distinguishing

exit from self-employment into employment from exit into unemployment,

controlling for personal characteristics and business cycle e¤ects.

While recent studies have improved our empirical knowledge of the role

of small business in the economy, data limitations have forced these studies

to leave out dynamic aspects of entrepreneurship. Many of these studies

follow Rees and Shah (1986)2 who estimated a static model on the basis

of cross-sectional data. However, as pointed out by Evans and Leighton

(1989), the cross-sectional estimates confound the determinants of switch-

ing and survival. The longitudinal data used in this paper permit a closer

examination of some key aspects of entrepreneurship. These data allow us

to observe transitions into self-employment and to determine the length of

time an individual has operated his business. This will enable us to assess

whether unemployed individuals are more prone to become self-employed

than paid-employed workers, how long they stay self-employed and what

they do afterwards. As a result, we hope to know to what extent individuals

use self-employment as a step to other forms of employment. In addition, the

panel structure of our data allows us to construct durations for individuals

entering self-employment, avoiding stock sample biases, and permits us to

analyze a wide cycle of the Spanish economy.

From previous studies we know that the failure to …nd a job contributes

to explain self-employment growth. There is some evidence from Evans and

Leigthon (1989) that men who are unemployed are more likely to enter self-

employment. In this paper we also obtain similar evidence for Spain. Fur-

2See, for example, Blanch‡ower and Oswald (1991a), Meyer (1990b) and Taylor (1996).
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thermore, we investigate the e¤ect of unemployment bene…ts on the proba-

bility of entering self-employment, obtaining a strong negative e¤ect. This

reinforces the previous …nding that suggests that the self-employed are poor

workers and mis…ts for paid work. However, as regards the self-employment

duration, our results show that previous unemployment experience increases

the probability of leaving self-employment.3

The impact of liquidity constraints on the decision of becoming an en-

trepreneur has been also largely examined. Using US or UK micro data,

Evans and Leigthon (1989), Evans and Jovanovic (1989) and Blanch‡ower

and Oswald (1991a) conclude that imperfect credit markets constrain entre-

preneurs. Our empirical …ndings agree with these results, but we have found

that liquidity constraints only a¤ect signi…cantly the probability of becoming

self-employed with employees.

Another interesting issue is the role of macro-economic e¤ects, particu-

larly the unemployment rate, on determining self-employment transitions.

Evans and Leigthon (1989) provide evidence supporting a positive relation-

ship between unemployment rates and entering self-employment, while Blanch-

‡ower and Oswald (1991b) point towards the opposite e¤ect. The inconsis-

tency in these …ndings can be attributed to the di¤erences in the populations

under study. Our results suggest that labour market conditions have oppo-

site e¤ects on the transition probabilities of unemployed and wage-employed

workers.

As far as the empirical estimation is concerned, we apply binomial and

multinomial logit models to analyze the transition from employment and un-

employment to self-employment. Self-employment duration is modelled by

using discrete survival analysis. We use semiparametric methods to estimate

3Evans and Leigthon (1989) obtain similar results for the US.
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by maximum likelihood single risk models with unrestricted base-line haz-

ards, by specifying duration dependence in a ‡exible way. We then estimate

a competing risks model to distinguish exit into employment from exit into

unemployment. We use a Extreme Value formulation which is consistent

with a Proportional Hazards model in continuous time.

The paper is organized as follows. Section 2 describes some theoretical

predictions about the e¤ects of certain variables on self-employment transi-

tions. Section 3 describes the data set used. The econometric speci…cations

and estimation methods are described in Section 4, and Section 5 summa-

rizes the main …ndings. Section 6 states the conclusions and some policy

implications.

2 A theoretical framework

The dynamic aspects of self-employment are the focus of our research. Most

self-employed started out as wage workers. The unemployed are a less impor-

tant but still signi…cant source. A number of questions are considered. What

induces an individual to leave wage work or unemployment and become an

entrepreneur? Are unemployed workers more likely to enter self-employment

than are wage workers? How does the exit rate from self-employment change

over the self-employment spell, and what is the e¤ect of past unemployment

on the exit rates to wage work or to unemployment?

These questions can be addressed within the comparative advantage frame-

work (see for example Evans and Leigthon (1989) and Rees and Shah (1986)).

Individuals who have found a business opportunity must decide whether to

follow it or not. Which they choose depends upon a comparison of the utility

they expect to receive in the alternative occupations. Several (and possibly

di¤erent) factors will a¤ect their relative returns from self-employment ver-
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sus wage work or unemployment. We assume that the rates of entry into

and exit out of self-employment depend upon personal characteristics and

cyclical trends in the economy.

2.1 The determinants of entry into self-employment

We …rst consider the probability of switching into self-employment from wage

work. According to the comparative advantage model, this will occur if the

expected value of self-employment exceeds the expected value of wage-work.

We discuss some factors that a¤ect employment status.

Education. Certain kind of experience and education individuals may

have acquired over the years will improve their entrepreneurial earnings as

well as the quality of the business they have discovered. Education serves

as a …lter such that the more educated tend to be better informed, implying

that they are more e¢cient at assessing self-employment opportunities.

Assets. Entrepreneurship has a di¤erent work environment than wage

work. It may be a riskier activity, so an individual must weigh the cost of

risk in his calculations. Lack of capital may prevent even those individuals

for whom the risk-adjusted expected returns from trying entrepreneurship

is positive from starting a business. So an individual will be more likely to

switch into self-employment the greater his net worth if there are liquidity

constraints.4

Marital status and number of children. Family characteristics may also be

indicators of risk aversion. On the one hand, it is possible that family support

may make self-employment less demanding than it would be otherwise. On

the other hand, married men will be less willing to take risks. This aspect

4For a formalization of entrepreneurial choice under liquidity constraints, see Evans
and Jovanovic (1989), Holtz-Eakin et al. (1994a, 1994b) and Blanch‡ower and Oswald
(1991a).
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has received much attention in the literature, so it is useful to consider the

empirical evidence for it.

Unemployment bene…ts. Concerning the explanatory factors of the tran-

sition from unemployment to self-employment, the key variable which deter-

mines the switching is whether the unemployed worker receives unemploy-

ment bene…ts or not. Standard search theory predicts a disincentive e¤ects

of bene…ts.5 Since bene…ts are the main source of income when unem-

ployed, when they are exhausted, search intensity rises and the reservation

wage falls, so that the opportunity of cost search decreases, thereby leading

to an increase in the probability of leaving unemployment.

Business cycle. Regarding the in‡uence of labour market conditions on

self-employment, the theory provides an ambiguous prediction. The sign of

the relationship may be analyzed in terms of what has been called ”pull”

and ”push” factors. ”Pull” factors are stronger when conditions are good.

The prospects for business are better and people may be drawn into self-

employment, knowing that if the venture fails another job o¤er will not be

far away. Less favourable market conditions may provide a ”push” factors

increasing the labour supply for self-employment. High unemployment levels

result in few o¤ers of paid employment, and hence that many may prefer

self-employment to spending long periods inactive and searching for work.

Empirical work has not resolved this issue and there is little consensus on

the role of macro-economic e¤ects, particularly unemployment. For example,

Evans and Leighton (1989) and Alba-Ramirez (1994), for the US and Spain,

provide evidence supporting the unemployment push theory, while Blanch-

‡ower and Oswald (1991b) or Taylor (1996) point towards the pull argument

5See Bover, Arellano and Bentolila (1996) for a detailed empirical study, in the context
of a duration model, of the e¤ects of unemployment bene…t duration and the business
cycle on unemployment duration.
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for UK. In fact, ”push” and ”pull” factors may operate simultaneously on

di¤erent groups of individuals depending on certain personal characteristics

and on their labour market situation. For example, unemployment rate may

a¤ect the transition from wage work and from unemployment in a di¤erent

way. Assessing this becomes an empirical question.

2.2 Self-employed as ”mis…ts”

Recent work in sociology has sought to explain the unusually high self-

employment rate of certain ”minority ethnic” groups of individuals. Light

(1980) argues that individuals who are disadvantaged in the labour market

tend to start business. Discrimination may push some individuals into self-

employment. In addition, language barriers, ignorance of customs, poverty

and unemployment may make self-employment more desirable than available

wage work. In order for this theory to make economic sense one must as-

sume that these disadvantages reduce wage earnings relatively more than self-

employment earnings. In terms of the Roy-type models analyzed in Heckman

and Sedlacek (1985) the disadvantage theory says that certain characteristics

have higher return in self-employment than in wage work and therefore people

with these attributes will tend to sort themselves into self-employment. For

example, unemployed individuals may be viewed unfavourably by employers

and will …nd it progressively harder to acquire a wage job. They may there-

fore …nd that their skills produce a relatively higher return in self-employment

than in wage work. We explore these issues empirically analyzing whether

unemployed individuals are more likely to switch into self-employment than

are wage-workers for our sample of Spanish men below.
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2.3 Self-employment duration

Many individuals who start businesses return to wage work or to unemploy-

ment and the e¤ect of certain variables on self-employment duration may be

di¤erent depending on the nature of exit.

Self-employment duration. Some self-employed may learn that either the

entrepreneurial opportunity they discovered is not as good as they thought

it would be or that they are not quite as good at running a business as they

expected (see Jovanovic (1982) for a model along these lines). Such learning

will take place during the early years of being an entrepreneur, so the longer

an individual has been self-employed, the more likely he is to continue. This

may be due both to self-employed businesses taking some time to become

securely established and to people less suited to self-employment giving up

after relatively short time.

Previous labour market status. Workers’ situation before entering self-

employment can be very informative about their probability of survival. If

the origin state is unemployment, di¢culties in …nding a job may induce indi-

viduals to take self-employment as a temporary state, better than being un-

employed. Along the same line, it is possible that people that have been em-

ployed have more chances of having success as self-employed. Consequently,

the issue of whether the probability of departing from self-employment de-

pends on previous labour market situation seems an interesting question to

analyze empirically.

3 Data description

3.1 The data set

The data we use come from the Spanish Continuous Family Expenditure

Survey (Encuesta Continua de Presupuestos Familiares (ECPF)). The ECPF
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is a rotating panel based on a survey conducted by the Instituto Nacional

de Estadística (INE - Spanish National Statistics O¢ce). The ECPF reports

interviews for about 3200 households every quarter. One eighth of the sample

is renewed quarterly and hence we can follow an individual for a maximum

of two consecutive years.

The ECPF started in 1985:I and we use the waves up to 1991:IV. This

allows us to study the in‡uence of personal characteristics taking into account

changes in aggregate conditions during an extended period of time, so that

we can assess the relative importance of these factors. Furthermore, we can

observe ”entrants” into self-employment, which avoids stock sample biases

in the duration analysis.

This survey contains an extensive set of demographic characteristics, in-

cluding information about basic variables for this study such as the labour

market situation, income and wealth.6

Our sample includes men who are household heads7 , aged 21 to 65. A

male sample was chosen because of the well-known di¤erences in male and

female labour market behaviour, and the fact that women have very low

self-employment rates.8 We select the 21-65 age band because we can

…nd di¤erent rules of behaviour in the youngest and oldest men, and this

can distort the results. We also excluded from our sample the agricultural

sector, owing to the special characteristics of self-employment in agriculture

and the fact that employment in general is decreasing noticeably since the

6Another available data set for Spain is the Labour Force Survey (”Encuesta de
Población Activa” (EPA)), which allows to observe the labour market situation of an
individual for up to six quarters, rather than eight. This longer time dimension is one of
the reasons for using the ECPF. Moreover, the EPA does not contain information about
wealth variables.

7This is the group for which the survey o¤ers the most detailed and exhaustive infor-
mation.

8This is highlighted by our data: as out of 8368 self-employees sampled, only 8.2 percent
were women, so this longitudinal data set provide too few observations on self-employment
entry and exit for these group of individuals.
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60’s in this sector.

Our initial sample included 53447 observations. After …ltering the sample

(see Appendix) we obtain 37174 observations. Table A1 reports the number

of observations for each possible transition considered. To study transitions

to self-employment we select the subsample of paid-employed and unem-

ployed respectively. In the …rst case there are 25498 individuals of whom 381

enter self-employment. In the second case the sample size is smaller. As out

of 1949 unemployed, the number of entrants into self-employment is 68. The

dependent variable used in these estimations equal to 1 if individual who was

a wage worker or unemployed in the survey quarterly becomes self-employed

in the next survey quarterly observed.9

Concerning the duration analysis, the duration variable is the length of

the spell of self-employment (completed or censored). After …ltering the

sample, the number of entrants into self-employment is 413, contributing

997 binary responses. Table A2 provides sample frequencies of duration of

self-employment spells.

The explanatory variables used in the estimation can be classi…ed into

two groups: demographic variables relating the individual, and economic

variables, relating to business cycle conditions. In the …rst group we include

age, education, variables re‡ecting the family background and variables re-

lating to the income and wealth of the individual. Most of these are grouped

into categories and are treated as dummies in the estimation. In the second

group, we include the National Unemployment Rate and the GDP growth to

account for changes in the general economic conditions. In the Appendix we

report information about the sample and the construction of the variables.

9We observe the labour force status once per quarter. Thus, if there are additional
changes in status, they are missed.
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3.2 Self-employment de…nition

In broad terms, self-employment can be considered to be the residual category

of paid employment not remunerated by a wage. Ideally, self-employment

may be de…ned more positively according to economic criteria such as of

”risk”, ”control” and ”responsibility”. However, there are not available data

based on criteria of this kind. Most current information on self-employment

come from household interview surveys of the labour force. Individuals are

asked to give their own assessment of their employment status. Although

their reply can be supplemented by further information concerning their

status for administrative purposes (for example whether considered as self-

employed by social security administration), there are groups of individuals

whose status may not be clear. One example is people simultaneously per-

forming both self-employment and wage employment. In addition, whatever

the details of the de…nition, the self-employed are a highly heterogeneous

category, since it includes self-employed with and without employees, pro-

fessionals and members of producers’ cooperatives, which are groups whose

labour market behaviour may be very di¤erent.

We found in our data a number of possible errors in the self-employment

status and made several adjustments and deletions to minimize the e¤ects of

such errors. Thus, in our study we consider as self-employed a narrower group

than the one de…ned by the ECPF. Two variables of the survey have been

used: the labour market situation and the type of income the individual

receives. We include in our de…nition those individuals who declare being

self-employed (with or without employees) as their main activity and who in

addition have self-employment earnings, although they may receive income

from a secondary paid-work. An advantage of this criterion is that permits

to capture clearly the characteristics of self-employed and to have a clean
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comparison of the choice between self-employment and other alternatives,

since we exclude those individuals that are not ”genuine” self-employed.10

4 Empirical models and estimation methods

4.1 Probability of entering self-employment

To study the e¤ect of economic and demographic variables on the transitions

into self-employment, we use discrete choice models. In terms of the random

utility framework, individuals will switch from wage-work or from unemploy-

ment to self-employment if the expected utility of self-employment exceeds

the expected utility of the other alternative.

Let d¤i represent the expected di¤erence between the utility of the alter-

natives, given national economic variables, YN , as well as other variables in

the information set of individual i. We specify d¤i as follows

d¤i = X
0
i¯0 + Y

0
N¯1 (Xi) + "i; i = 1; :::; I (1)

where Xi denotes a vector of individual characteristics and "i is a disturbance

term that includes unobserved variables. In our empirical model we allow

for the possibility of di¤erent e¤ects of the macro-economic variables across

subpopulations de…ned by personal characteristics

¯1 (Xi) = ¯10 + ¯11Xi: (2)

The probability that an unemployed or paid-employed person in quarter

t is observed self-employed in quarter t+1, can be expressed as a conditional

expectation

P
³
d¤it ¸ 0 j Xi(t¡1); YN

´
= F

³
X 0
i(t¡1)¯0 + Y

0
N¯1

³
Xi(t¡1)

´´
; (3)

10A tighter de…nition considers self-employed exclusively those individuals whose only
source of income comes from self-employment yields similar results.
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where we specify F as the logistic cumulative distribution function:

F (u) =
eu

1 + eu
(4)

We have used information about the individual’s characteristics a period

earlier (i.e. before switching), otherwise possible consequences of transition

are likely to be confused with causes of transition. With respect to the

general economic variables used, we have considered that when people make

their transition decision, they use prior economic indicators in assessing their

choice. Therefore, we use macroeconomic variables that are averages of the

values over the year ending in the quarter of the survey.

We estimate binary logit models for unemployed and paid workers sepa-

rately11 and compare the estimated impact of a set of explanatory variables

on the probability of switching to self-employment for both types of workers.

This will permit us to assess if the unemployed workers are more prone than

wage workers to start a business.

Moreover, we have estimated multinomial logit models for each subsam-

ple. Regarding the transition from paid-employment, we consider the possi-

bility for an individual to become self-employed without employees or self-

employed hiring other people. It is important to make this distinction since

in principle may exist di¤erential e¤ects of the variables on the decision of

entering one state or another. Respect to the transition from unemploy-

ment, we have estimated a multinomial model allowing for the possibility of

switching into paid-work.

11In this estimates the dependent variable equals 1 if the individual becomes self-
employed in t.
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4.2 Probability of leaving self-employment: single and
competing risks models with ‡exible base-line haz-
ards

We examine the dependence of exit from self-employment on the length of

time in business by estimating the probability that an individual will survive

T periods in self-employment and the probability of leaving self-employment

during the next period, given that individual has been self-employed for T

periods.12 The individuals in our dataset are asked for up eight consecutive

quarters about their labour market situation. From this information we can

construct complete or incomplete self-employment durations for individuals

entering self-employment. This allows us to calculate quarterly empirical

hazards on the basis of complete durations of entrants and the surviving

non-censored samples for up to seven quarters.

In our analysis we treat self-employment duration (T ) as a continuous

random variable which is observed at discrete intervals. Self-employment

duration is right censored when the individual is still self-employed at the

time of leaving the sample. Our observational plan is such that spell lengths

are unknown but the interval during which spells end are known (i.e. we

never observe Ti, we only observe whether ki < Ti < ki + 1, where ki is the

integer part of Ti, or whether Ti > Ci, being Ci the censoring time).

4.3 Single risk models

We …rst consider a single-risk duration model. Formally, let Ti be the length

of a spell of self-employment. At this stage, only one hazard exists which

may cause failure: leaving self-employment, without distinguishing exit into

paid-employment from exit into unemployment. Then, the continuous time

12As pointed out by Evans and Leigthon (1989), it is important to note that survival in
self-employment is not necessarily equivalent to survival of a business since an individual
may remain self-employed as he opens and closes successive business.
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hazard for individual i at time t, µi (t), is de…ned by the equation

lim
h!0+

Pr [t+ h > Ti ¸ t j Ti > t]
h

= µi (t) : (5)

The hazard is parametrized using a Proportional Hazard speci…cation:

µi (t) = ¸ (t) ¢ exp
h
xi (t)

0 ¯
i
; (6)

where ¸ (t) is the base-line hazard at time t, xi (t) is the vector of (in some

cases time-dependent) explanatory variables for individual i (not including a

constant) and ¯ is a vector of parameters which is unknown.

The discrete time model can be estimated semi-parametrically without

restrictions on the base-line hazard (as in Meyer (1990a) and Narendranthan

and Stewart (1993)). The probability of a spell being completed by time t+1

given that it was still continuing at time t is given by

hi (t) = Pr [Ti < t+ 1 j Ti ¸ t] = 1¡ exp
·
¡

Z t+1

t
µi (u) du

¸
(7)

= 1¡ exp
·
¡

Z t+1

t
¸ (u) exp

³
xi (u)

0 ¯
´
du

¸
:

Assuming that xi (u) is constant for t · u < t+1, i.e. that the changes in

the time varying variables occur at integer points, the discrete time hazard

can be written as

hi (t) = 1¡ exp
h
¡ expf° (t) + xi (t)0 ¯g

i
; (8)

with ° (t) = lnfR t+1
t ¸ (u) dug being an unrestricted parameter speci…c of

each t that captures additive duration dependence. Thus, the discrete-time

hazard takes the form of an Extreme Value distribution.

If di is the observed duration of the ith individual (completed or censored)

and ci is an indicator variable equal to 1 if the spell is completed and 0 if
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it is censored, the contribution of the ith individual to the log-likelihood is

given by

Li = ci

0
@
di¡1X

t=1

log [1¡ hi (t)] + log hi (di)
1
A+ (1¡ ci)

0
@

diX

t=1

log [1¡ hi (t)]
1
A :

(9)

The log-likelihood of the sample, the sum of those contributions, is maxi-

mized with respect to ¯ and a full set of °0s to provide Maximum Likelihood

estimates.

An useful alternative way of thinking of this model is to regard each

exit or continuation in each period as an observation (see Kiefer (1987),

Narendranathan and Stewart (1993), Sueyoshi (1995) and Jenkins (1995),

Bover, Arellano and Bentolila (1996)). The ith individual in the sample

contributes di ”observations”, so this model can be considered as a sequence

of binary choice equations (with cross-equation restrictions) de…ned on the

surviving population at each duration. In the most general case where there

are no parameter restrictions across the hi (t), equation (8) can be estimated

by a series of binary models with an Extreme Value distribution function

formulation for the exit probability in each quarter.13

4.4 Competing risk models

The previous model speci…es the determinants of a single risk: that of leaving

the self-employment state. But much of the interest comes in the analysis of

data in which failure can arise from two (or more) sources. That is, we wish

to model duration jointly with the state exited into rather than duration

alone.14

13Within this framework, other binary models, not implied by the Proportional Hazards
formulation (i.e. Probit or Logit), can be estimated as alternatives.

14Competing risk models have been used by several authors to study unemployment
durations jointly with the states into which the unemployed exit. Katz (1986), Ham
and Rea (1987), Katz and Meyer (1988), Han and Hausman (1990) use such models to
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So we consider a situation where there are competing risks. In our case,

a spell of self-employment can end with either a paid-employment or with

unemployment. This distinction may be important, since we can …nd sig-

ni…cantly di¤erent behaviour with respect to the two risks. See Lancaster

(1990) for a detailed description of competing risk models.

We can formulate these models assuming the existence of 2 independent

random variables, T1 and T2, one of each destination, and suppose that the ac-

tual destination entered is determined by the minimum of the fTjg (j = 1; 2),
which is the duration we actually observe.

Assuming unique failure type, the overall hazard function is then given

by

hi (t) = hi1 (t) + hi2 (t) : (10)

We de…ne indicators cij = 1 if i enters into state j; 0 else (j = 1; 2).15

Then the log-likelihood contributions are given by

Li =
2X

j=1

2
4cij

0
@
di¡1X

t=1

2X

j=1

flog [1¡ hij (t)] + log hij (di)g
1
A+ (1¡ cij)

0
@

diX

t=1

2X

j=1

log [1¡ hij (t)]
1
A

3
5 :

(11)

The full log-likelihood is the sum of terms like (11) over i = 1; 2; :::; N .

We may interchange the order of summation and write

L = L1 + L2; (12)

where

Lj =
NX

i=1

2
4cij

0
@
di¡1X

t=1

flog [1¡ hij (t)] + log hij (di)g
1
A+ (1¡ cij)

0
@

diX

t=1

log [1¡ hij (t)]
1
A

3
5

(13)

distinguish recalls to the same …rm from other exits. Narendranathan and Stewart (1993)
use this type of model to distinguish exit into employment from exit into other non-
employment states and Gil and Serrat (1994) to distinguish exit into employment from
exit into self-employment.

15Note that ci =
P

j cij .
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Thus, if distinct destinations depend upon disjoint subsets of parame-

ters which are functionally independent, then, so far as the inference about
³
°j (t) ; ¯j

´
is concerned, the log-likelihood may be taken simply as Lj given

by (13).

From this it can be seen that the parameters of a given cause-speci…c haz-

ard can be estimated by single-risk methods by treating durations …nishing

for other reasons as censored at the point of completion. For example, the

determinants of conditional probability of leaving self-employment by …nd-

ing paid-work can be examined by treating spells which end with exit to an

unemployment state as censored at the point of exit, and the same applies

for the other exit.

4.4.1 Testing for the proportionality of baseline-hazards

Whilst the previous approach is very convenient, there is a potential disad-

vantage if we wish to test hypotheses involving restrictions across the cause-

speci…c hazards. Then the joint estimation of the hazards is required. In

this sense, an interesting restriction on the competing risk framework is the

proportional base-line hazards model. The set of restrictions imposed by this

hypothesis is the equality of the base-line hazard coe¢cients up to a factor

of proportionality:

H0 : °i2 (t) = m ¢ °i1 (t) 8t: (14)

This means that at all times the base-line hazards of the two cause-speci…c

hazards are in the same ratio.

Under H0, the conditional probabilities of exit into state 1 and 2 at time

t, given an exit at that time are given by

hi1 (t) = F
³
°1 (t) + xi (t)

0 ¯1
´
; (15)
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and

hi2 (t) = F
³
m ¢ °1 (t) + xi (t)0 ¯2

´
; (16)

where F (¢) is the Extreme Value cumulative distribution function:

F (u) = 1¡ exp [¡ exp (u)] : (17)

Thus, the calculation of the likelihood-ratio test statistic of the hypothesis

that the baseline cause-speci…c hazards are all proportional to one another

is carried out by using the maximized log-likelihood values of the restricted

competing risk model and the unrestricted model, which in turn is the sum

of the maximized log-likelihood values of the single risk models, considering

durations …nishing for other reasons than the one of interest as censored at

the point of completion.

5 Empirical results

In this section we estimate the in‡uence of the business cycle and certain in-

dividual characteristics on the transition probabilities into self-employment

and on the hazard of leaving self-employment. We …rst focus on transition for

wage workers and unemployed workers separately and follow with a compar-

ison of the predicted probabilities of transition to self-employment between

both types of individuals. Finally we report maximum likelihood estimates

of the hazard of leaving self-employment for the single risk and competing

risk models with unrestricted base-line hazards as described in Section 3.

The qualitative impact of the variables are discussed in terms of the sign and

statistical signi…cance of the estimated coe¢cients. In order to assess the

economic signi…cance of the e¤ects we also report predicted probabilities and

hazards for some individual types.
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5.1 Probability of entering self-employment from wage-
work

The binomial logit estimates reported in the …rst column of Table 1 provide

…rst insights into a number of factors a¤ecting entry into self-employment.

Column 2 reports multinomial logit estimates in order to account for the

di¤erences in the transition probabilities into self-employment with or with-

out employees. The speci…cations include variables concerning demographic

characteristics (age,education16 ), family structure (dummies for marital sta-

tus and children), family assets (wealth measured by return on real state,

interest payments and dividends) and demand side situation (unemployment

rate and interactions between unemployment and education). We also take

into account whether the individual has had a spell as self-employed during

the last 12 months. In this way we attempt to control for the fact that the

factors behind self-employment decision for individuals with an ”unstable”

pattern of self-employment experience may respond to seasonal e¤ects.

We begin by considering the e¤ects of family assets. The coe¢cient on

the wealth variable provides evidence of the importance of access to capital

markets on the probability of becoming self-employed. This …nding is consis-

tent with Evans and Jovanovic (1989) and Taylor (1996) and suggests that

individuals face liquidity constraints. However, it appears that this problem

does not a¤ect the probability of switching among individuals who decide

become self-employed without employees.

The dummies describing the family structure indicates a negative e¤ect

of children on the probability of switching, but this e¤ect is only signi…cant

for those individuals not self-employed during the last 12 months. It is in-

teresting to note that marital status does not seem to signi…cantly in‡uence

16Education can act as a proxy for the individual wage.
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the probability of becoming self-employed.

Let us now examine the e¤ect of Unemployment Rate. On its own, the

e¤ect of this variable suggests that employed individuals are more likely to

move towards self-employment when the economic situation deteriorates.

However, this e¤ect only has a signi…cant e¤ect if the individual has not

had prior self-employment experience and has a low or medium level of edu-

cation.17 . From Table 2 we can see that the probability of switching for a

person with low level of education when unemployment rate is high is more

than twice greater than for a person with a university degree. This implies

that self-employment is a more likely choice when demand in the labour mar-

ket is low, and seems to support the ”push” argument explained in Section

2. We also measured the aggregate e¤ects by the rate of growth of GDP. The

results are very close. We obtain a negative e¤ect of this macroeconomic

variable.18 This e¤ect again supports the idea that employed individuals

enter self-employment when the economic situation worsens.

Finally, we consider the e¤ect of personal characteristics. As expected,

the more educated an individual, the higher his probability of entering self-

employment. Also it is interesting to point out that we obtain an even

stronger positive e¤ect when the individual becomes self-employed with em-

ployees. The e¤ect of age is also the expected. The probability of switching

is higher for middle-age people, particularly for those aged 35 to 45, and is

much lower for those over 55,19 and for those living in rural areas.

From the estimated personal characteristics and business cycle e¤ects

and their interactions with the ”not self-employed in the last 12 months”

17The total e¤ect of the unemployment rate on higher educated individuals is ¡0:03
(t-statistic= ¡0:34).

18The estimated coe¢cient on the rate of GDP growth is ¡3:67 (t-statistic= ¡4:85)
19This result is again consistent with the view that entrepreneurs face liquidity con-

straints. Entrepreneurship may in fact not be an option for younger workers because they
will have had less time to obtain the capital needed to start a business.
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dummy, we can see that the reasons that make individuals with an irregular

self-employment behaviour switch into self-employment are di¤erent from the

reasons that make people without prior self-employment experience doing it.

5.2 Probability of entering self-employment from un-
employment

Table 3 reports logit estimates of the probability of switching for unemployed

individuals. The most interesting result is that the receipt of unemployment

bene…ts considerably reduces the probability of enter self-employment. This

is in agreement with the theoretical prediction of the model presented in

Section 2. Further, the coe¢cient on the bene…t variable is the most sig-

ni…cant estimated e¤ect to explain the transition from unemployment to

self-employment and the one that produces the greatest change in the es-

timated probabilities. Table 4 shows that not receiving bene…ts increases

the probability of switching by 0:1157 -from 0:0293 to 0:1450-, when the un-

employment rate is low, and by 0:0604 -from 0:0142 to 0:0746-, when the

unemployment rate is high.

Given the characteristics of the data it is not possible to determine the

extent to which this result is due to a disincentive e¤ect of bene…ts or to their

role as a proxy for the attachment of the individual to the wage labour mar-

ket. The negative e¤ect of bene…ts is likely to capture state dependence on

past spells as self-employed.20 Indeed, when we estimate a multinomial logit

model for the transition from unemployment to self-employment and wage

employment (column 2, Table 3) we can see that bene…ts a¤ect negatively

both transitions, but the e¤ect is stronger on the probability of switching

into self-employment. Therefore, we must be cautious when interpreting the

20Evans and Leighton (1989) …nd that the probability of entry is higher for individuals
who have had prior self-employment experience.
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negative e¤ect of bene…ts on the probability of leaving unemployment.

Turning to the e¤ect of the business cycle, the negative coe¢cient on the

unemployment rate variable suggests that unemployed individuals are more

likely to become self-employed when conditions are good.21 This implies

that for unemployed individuals, self-employment appears to become a more

attractive alternative when there is safety of paid employment available in

case of failure.22 This result adds to the evidence supporting the prosperity

”pull” argument for this type of workers. Moreover, it seems again that

the business cycle situation does not a¤ect the transition decision for those

individuals with an unstable self-employment conduct.

Finally, the e¤ects of other personal characteristics in‡uence in the ex-

pected direction, being the oldest and lowest educated individuals less likely

to turn into self-employment.

5.3 Entry from employment versus entry from unem-
ployment

The previous analysis shows some di¤erences in the impact of various charac-

teristics on transition probabilities among employed and unemployed work-

ers, mainly those referred to the business cycle. As explained in Section

2, the theory does not provide a clear prediction of the e¤ect of unemploy-

ment on the probability of becoming self-employed. Our results suggest that

this e¤ect di¤ers depending on the transition considered: unfavourable busi-

ness conditions a¤ect positively the probability of becoming self-employed

for those individuals coming from employment and having low level of edu-

21We also attempted to control for business cycle conditions using the rate of GDP
growth. This variable was non signi…cant, with an estimated coe¢cient of 2:466 ( t-
statistic= 0:91).

22By interacting the bene…t dummy with the unemployment rate we obtain a less neg-
ative e¤ect of this variable on the unemployed who do not receive bene…ts. However, in
this case the direct e¤ect of bene…ts is not signi…cant.
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cation and negatively for those who come from unemployment. So we can

conclude that the processes that lead unemployed and employed workers to

self-employment are di¤erent.

We now turn to compare the predicted probabilities for both groups of

workers. In the …rst column of Table 5 we kept the unemployment rate at its

sample mean (19.78%). We can see that unemployed workers are more likely

to enter into self-employment than employed workers, mainly if not receiving

bene…ts.

Taking into account the business cycle situation (columns 2 and 3 in Ta-

ble 5), the results indicate that higher educated individuals are less likely to

become self-employed if they are actually employed than if they are unem-

ployed. When the unemployment rate is low, the probability of switching

for a person unemployed receiving bene…ts is twice greater than for a person

employed. If the unemployed worker does not receive bene…ts this …gure rises

to 9.5. This can re‡ect the higher opportunity cost (in terms of wages) that

this group of individuals face.

We also found that for people with a low level of education, the prob-

ability of switching when the unemployment rate is low is higher again if

the source state is unemployment, mainly when bene…ts are not received.

However, when the unemployment rate is high, employed workers have a

higher probability of starting a business than unemployed workers receiving

bene…ts.

To sum up, a general conclusion from these results is that relatively poor

workers -that is, unemployed not receiving bene…ts- are most likely to switch

into self-employment. This agrees with the disadvantage theory presented

earlier, which views self-employed as ”mis…ts” for paid-work.23

23Rees and Shah (1985) and Evans and Leigthon (1989) get similar results for the US
and UK.
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5.4 Duration of self-employment: ‡exible base-line haz-
ard models

Maximum likelihood estimates for the single-risk model with unrestricted

base-line hazards provides the starting point of the duration analysis. In

the formulation given in the equation (8) we control for certain variables,

including duration dependence and labour market situation prior to entering

the self-employment spell. In particular, we include an indicator of whether

the individual had been employed a quarter before the start of the spell. As

in the previous section, the National Unemployment Rate is used to cap-

ture changes in the general economic conditions. Controls were also included

for other individual characteristics. None of the characteristics such as ed-

ucation, age or marital status was statistically important. We should take

into account however, that our data set has a serious limitation, in that we

only observe entrants into self-employment over a short period of time (the

maximum self-employment spell we can observe is 2 years).

First column of Table 6 contains parameter estimates for the single-risk

Proportional Hazard model. In terms of the formulation given in equation

(8), it implies that h (¢) takes an Extreme Value distribution.24 As pointed

out before, our speci…cation includes a ‡exible way to control for duration

dependence by including a dummy variable for each quarterly duration. Du-

rations of more than 3 quarters are excluded, due to their relatively small

number of observations (see Table A2).

The results indicate that the hazard rate decreases with duration in self-

employment -that is, the longer an individual has been self-employed, the

more likely he is to continue. This may be due to the fact that a self-

employed business takes some time to become securely established and it has

24Probit and Logit models were estimated as alternative functional form speci…cations
for h (¢) and the …t of the models as measured by likelihood criterion is very similar.
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access to more resources that when it …rst started.

The estimated e¤ect of the previous labour market situation shows that

those individuals who had a spell of unemployment in the 3 months be-

fore entering self-employment have a higher probability of moving out of

self-employment. Therefore, one important conclusion here is that although

unemployed workers are more likely to enter self-employment -as shown in

the previous section-, past unemployment experience is negatively associ-

ated with staying in self-employment. This result supports the idea that

these individuals enter self-employment to avoid unemployment, but at the

same time they are less suited to self-employment leaving after a relatively

short time. This may be due to the loss of human capital or because the

lower quality of the information about their business opportunities. How-

ever, single-risk models are not very informative about the genuine e¤ect of

the variables on the probability of leaving self-employment. The reason is

that the e¤ect of some variables may be more pronounced in the unemploy-

ment hazard than in the employment hazard. This point will be considered

below.

Another interesting result is shown in Table 7, which summarizes the

predicted hazard for workers previously employed and unemployed, keeping

unemployment rate at its sample mean. It is apparent from that table that at

durations of three months, the hazard for workers previously unemployed is

three times greater than the hazard of those previously employed. Moreover,

the decline in the probability of leaving self-employment is more pronounced

among workers with a previous unemployment spell, falling from 0:40 in the

…rst quarter to 0:26 by the second quarter in self-employment.

Finally, the National Unemployment Rate has a signi…cant upward e¤ect

on the probability of leaving self-employment.
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5.5 Single-risk versus competing-risk models

The estimation of the single-risk model does not let us specify separately the

e¤ect of the variables on the self-employment duration through their e¤ect

on the probability of receiving (and accepting) a job o¤er and the probability

of exit into unemployment. For this reason, we now consider a competing-

risk model. Speci…cally, it will allow us to distinguish whether the previous

labour market situation has a di¤erent e¤ect on the two destination states

considered.

The results for the model using the competing-risk framework are given

in the second column of Table 6. As we might expect, the downward impact

on the hazard of having a job in the 3 months before the start of the cur-

rent self-employment spell is considerably more marked in the unemployment

hazard than in the employment one: about three times the size. We can at-

tribute this in part to those with unemployment experience in the past being

more likely to exit into unemployment when they leave their self-employment

period.

The results also indicate that dummy variables capturing duration de-

pendence and the unemployment rate are signi…cant in the single-risk model

and in the competing-risk model for the exit into employment, although they

are not signi…cant for the exit into unemployment. Given the small sample

size and the small fraction of sample that switches out of self-employment

towards unemployment, this lack of statistical precision is not surprising.

We now turn to the test of the proportionality among the base-line hazard

of the exit states. The results are contained in Table 8. The restricted log-

likelihood was calculated and the test statistic, distributed as a Â2-variate

with 2 degrees of freedom is 1.336 (the 5% critical point is 5.99). The null

hypothesis of proportionality is accepted.
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6 Conclusions

Our principal …ndings can be summarized as follows. (1) Unemployed indi-

viduals are more likely to switch into self-employment. This result is con-

sistent with the view that the disadvantaged tend to become self-employed.

(2) However, the business of those entering to self-employment from unem-

ployment su¤er more di¢culties (higher failure rate) than the business set

up by people who had moved to self-employment from an employee sta-

tus. In addition, the negative e¤ect of previous unemployment experience

is much stronger on the probability of switching out of self-employment to-

wards unemployment than on the probability of leaving self-employment and

entering a job. (3) Receiving unemployment bene…ts reduces the probabil-

ity of entering self-employment. (4) The probability of switching increases

with assets. Liquidity constraints therefore appear to be important in de-

termining entrepreneurial selection, but only for those wage-workers who

become self-employed with employees. (5) The probability of departing de-

creases with duration in self-employment. (6) Higher unemployment rates

push lower educated employed individuals towards self-employment. How-

ever, self-employment appears to become a more attractive alternative for

unemployed individuals when economic situation improves. (7) Better edu-

cated and middle-age workers are more likely to switch.

Our results are useful not only for the study of entrepreneurship but also

for understanding the role of self-employment in the economy. The fact that

self-employment provides a escape for poor workers suggests that policies

which make it more expensive to start and operate a business will tend to

increase unemployment.
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Appendix

Individual data

Source. Rotating panel from the Spanish Continuous Family Expenditure

(”Encuesta Continua de Presupuestos Familiares”) from 1985:I to 1991:IV,

provided by the National Statistical O¢ce (Instituto Nacional de Estadística

(INE)).

Sample. From a sample of men of 21 to 65 years of age we exclude those

* always self-employed during the observed period

* never in the labour force during the observed period

* observed only once

* with a missing interview in between two valid interviews

37174 observations satisfy these restrictions, of which 25498 and 2412 are

used to estimate the probability of entering self-employment from wage-work

and unemployment respectively.

Education. We consider the following categories: Illiterate and no school-

ing, Primary education, Secondary education and University education.

Age. It is grouped into four categories: 21 to 35 years old, 35 to 45 years

old, 45 to 55 years old and 55 to 65 years old.

Marital status. The variable takes the value 1 for married individuals and

0 otherwise.

Children. Dummy for individuals with children younger than 18.

Unemployment bene…ts. The variable takes the value 1 for unemployed

individuals receiving bene…ts.

Family assets. Income receive by the family, including rental income,

interest and dividends.

Previous self-employment. The variable takes the value 1 if not observed

a spell as self-employed in the last 12 months.
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Previous employment. Dummy equal to 1 if the individual was employed

one quarter before entering self-employment and 0 if unemployed.

Rural area. Dummy for individuals who live in a rural area.

National economic variables

Unemployment Rate. Source: ”Encuesta de Población Activa” (EPA), INE.

Gross Domestic Product. Source: ”Cuentas Financieras de la Economía

Española”, Banco de España.

Table A3 provides the frequencies of the variables used in the analyses.
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Table A1. Number of observations per transition

Destination State

Source State Empl. Unempl. Self-empl. Self-empl. without empl.

Empl. - - 381 209

Unempl. 463 - 68 -

Self-empl. 96 8 - -

Table A2. Sample of entrants into self-employment

Number Percentage Non-censored Censored

Total number of spells 413 100.00 104 309

Duration of the self-empl. spell

1 quarter 164 39.71 64 100

2 quarters 90 21.79 23 67

3 quarters 74 17.92 13 61

4 quarters 33 7.99 2 31

5 quarters 24 5.81 2 2

6 quarters 17 4.12 0 17

7 quarters 11 2.66 0 11
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Table A3. Frequencies of individual variables

Sample of entrants into self-employment

From employment From unemployment

Number Percentage Number Percentage

Age

21 to 35 years old 7094 27.82 339 17.39

35 to 45 years old 8190 31.12 427 21.91

45 to 55 years old 6779 26.59 576 29.55

55 to 65 years old 3435 13.47 607 31.14

Education

Illiterate and no schooling 2898 13.36 688 35.30

Primary education 15969 62.63 1143 58.64

Secondary education 3559 13.96 75 3.84

University education 3072 12.05 43 2.21

Family characteristics

Married 24558 96.31 1827 93.74

With children 20574 80.69 1385 71.06

Bene…t receipt

Receiving bene…ts - - 1400 71.83
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