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Abstract  

This paper studies the relationship between individual characteristics of displaced 

workers and the probability of re-employment. A competing risks hazard model is used, 

distinguishing between exits from joblessness to self-employment and to paid-

employment respectively. All individuals that were between 25 and 55 years of age at the 

time of displacement, that suffered from at least one year of joblessness after being 

displaced between 1990 and 1998 due to establishment closures that occurred between 

1990 and 2001 are included, allowing for the closure procedure to be between one and 

three years long. Each individual is followed, from the year of displacement until the 

year of re-employment or at the latest, ten years after displacement. Semi-parametric 

estimation techniques for discrete time data are used, and in consistency with previous 

research the results show that subgroups of the jobless individuals experience different 

re-employment probabilities. The results suggest that a non-immigrant, high income-

earner in the mid-thirties, with short tenure at the closing establishment, and who was 

not displaced early in the closure process and who has lived in the same city for a long 

time, faces the greatest probability of becoming re-employed. Furthermore, men and 

individuals with self-employment experience face lower probabilities of re-employment 

in paid-employments compared to their counterparts. This relationship is however 

reversed when studying the probability of leaving joblessness for self-employment. Men, 

immigrants, high income-earners, displaced from smaller establishments, previously 

self-employed and those with shorter tenure in previous employment are found to be 

more likely to enter self-employment than their counterparts. Positive duration 

dependence is prevalent in re-employment probability, suggesting that search activity is 

increased or reservation wage decreased over time. The probability of self-employment 

entry is however decreasing the first years of joblessness following displacement, 

displaying initial negative duration dependence.  
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1. Introduction  
 

Worker displacements and business closures are part of a constantly on-going process in 

society and during the recent decades the frequency has increased. Some of the most recent 

large-scale business closures or downsizings in Sweden include Ericsson in Norrköping in 

1999, Kockums in Malmö in 1998 and most recently Saab in Trollhättan and Astra Zenica in 

Södertälje. In 2012, 7471 firms went bankrupt, corresponding to an increase by 7 per cent 

since the previous year. The same year, 26464 workers were affected by the bankruptcies, 

which is equivalent to an increase by 11 per cent compared to 2011 (Tillväxtanalys 2013). If 

considering all closures, and not only bankruptcies, the figures would be even higher. The 

increase in frequency could be an effect of both recent financial crises and of the increasing 

speed of globalisation, which brings both technological progress and increasing competition 

from low wage countries to western economies (von Greiff 2009). The development of 

Internet and new communication possibilities have enabled firms to compete outside their 

geographical markets, which has led to even more fierce competition between firms and thus 

also an increase in exit-rates. As new firms enter the market, old and less productive firms are 

forced out, and as incumbent firms exit, workers become displaced. Some of these workers 

find new employment while some become self-employed, some stay unemployed for long 

time periods and some will leave the labour force. From an individual perspective, the scars 

from displacement can be either short or long lasting, and some groups might suffer more 

than others. From a macro perspective, the effects from business closure and the exits of firms 

can be both positive and negative. An increased unemployment rate is of course not desired 

but if the exits of firms are accompanied by the entry of more productive firms, there might be 

an overall gain. Theoretically, as new firms enter and old firms exit, there should be a 

reallocation of resources and workers, which in turn could generate further gains through 

positive externalities, such as knowledge spill over. This rationale is supported by endogenous 

growth theories focusing on externalities that arise from human capital (e. g. Lucas 1988).  

 

The dynamics of entry and exit on markets is a part of the process of creative destruction, 

which is considered to be of great importance to the long-term economic growth (Schumpeter 

1934). The expression relates to that the death of firms and establishments are not necessarily 

of a destructive nature, but rather the effect of a creative process in which new technologies 

are created, that bring about the entrance of the new firms. In a prolongation one can discuss 

what happens after the “destruction-part”. The entry of new firms, the creation, leads to 

destruction and death of firms, but the destruction and death of firms could also lead to further 

creation. As old firms are forced to exit due to the entrance of new and more productive firms, 

there is a need in the entering firms for the competence and knowledge of the workers in the 

exiting firms. These resources are reallocated and possibly more efficiently used in the new 

firms. The reallocation of resources associated with creative destruction of course includes the 

reallocation of labour – labour mobility. However, the reallocation of labour can be costly, 

both to the worker and to the society at large. When business closures lead to long-term 

unemployment and forces workers out of the labour force, the process of creative destruction 

becomes very costly and could thus in fact be more destructive than creative. With long 

durations of unemployment, human capital depreciates, resulting in less positive spill over 

effects from the interaction between workers. If the mechanisms on the labour market 

however are well functioning, business closures should lead to increased labour mobility 

rather than increased unemployment and or decreased labour force, and in the longer term, to 

positive spill over effects and economic growth. Thus, facilitating the reallocation of workers 

after a closure is important in order for the beneficial effects from labour mobility on growth 

and productivity increase to be most efficiently captured. As the labour mobility is dependent 
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on the individual characteristics of the workers, labour market policy aiming at facilitating 

labour mobility and helping the displaced workers into employment, need to consider the 

specific characteristics and situations of the workers.  

 

As discussed by Jans (2009), the share of displaced workers of the stock of unemployed is 

greater than the share of displaced workers of the flow into the unemployment pool. This 

suggests that those that are displaced are unemployed during a longer time period than those 

that are unemployed due to other reasons than business closures. When aiming at decreasing 

the unemployment rate of the labour force it is thus important to form labour market policies 

that strengthen the position for those that are displaced. Whereas there are studies on the 

effects, both in the short and long-term perspective, of displacement on future earnings and 

employment, there are few studies on the characteristics of the re-employed displaced 

workers. Since there are both short- and long-term costs associated with job displacement 

compared to not being displaced, as found in previous research (Eliasson and Storrie 2004; 

Huttunen et. al 2003; Jacobson et al. 1993), how these costs in terms of duration of 

joblessness are distributed within those who are displaced would be interesting to investigate 

further in order to gain a fuller understanding of the forces that affect the recovery after a 

closure. Thus, studying the relationship between the characteristics of the displaced workers 

and the duration of joblessness that follows from displacement and the prospects of re-

employment, adds to the understanding of how establishment closures affect labour mobility 

and, in the longer term, how it can be facilitated. There is to my knowledge no study on the 

re-employment probability of displaced workers in Sweden based on data of establishment 

closures later than 1990, and all previous research on displaced workers focus on the closure 

of a single establishment or on closures occurring during shorter time intervals than what is 

used in this paper. Furthermore, there is to my knowledge no study that distinguishes between 

the choice of entering self-employment or paid-employment after being displaced.  

 

The main purpose of this paper is to investigate the relationship between individual 

characteristics of displaced workers and the time it takes for those individuals to find new 

employment after displacement, and to what extent these individuals become self-employed. 

Such characteristics could include educational level, past working experience, age, ethnicity 

and gender. I use a duration model to explore how such individual characteristics affect the 

duration to re-employment, and how this differ between those that become re-employed in 

paid-employment and in self-employment respectively. 

 

By studying all individuals that were displaced in Sweden between 1990 and 1998 and follow 

them over a ten-year period I intend to answer the following research questions:  

 

 What is the relationship between individual characteristics and the probability of 

becoming re-employed? 

 How do individual characteristics affect the probability of self-employment entry? 

 

Voluntary and involuntary job losses are likely to affect the prospects of finding a new job 

differently. Furthermore, involuntary job loss can be broken down into two components; job 

loss due to cause, which correlates with the productivity of the worker and, or, is a result of a 

bad match, and job loss due to closure of the establishment. The aim is not to investigate the 

effect of displacement due to business closure itself and it is thus not of my primary interest to 

compare the prospects of employment for displaced individuals to those that are not displaced. 

Rather, this study aims at investigating differences within the group of individuals that are 

affected by a closure. Furthermore, obtaining this approach enables further generalisation of 
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the results to individuals that involuntarily looses their jobs due to exogenous reasons, 

compared to involuntary job loss due to cause, other than business closures as well.  

 

A theoretical background to the connection between business closures and economic growth 

and to labour market theories and underlying forces that affect re-employment is given in 

section two. Section three presents a literature overview of previous research on worker 

displacement and business closures. In section four, descriptions and discussions of the 

methodology, data and variables used are given. The empirical results are presented and 

discussed in section five. Section six presents a conclusion of the main findings. 

2. Theoretical background  

2.1 Creative destruction, labour mobility and endogenous growth  
The introduction of new technologies and new means of production, the process of innovation, 

provides entrepreneurs with temporary market power and profits. With time, these profits will 

decrease as competition arises from imitators. However, initially the market power and profits 

gained, provide entrepreneurs with incentives to enter the market. The dynamics explain the 

continuous technological evolution and economic growth. This is in accordance with a 

Schumpetarian view in which economic growth is best described through innovation driven 

market power rather than by price competition. As well used by Joseph Schumpeter, the term 

creative destruction describes the process in which innovations and entrepreneurial activities 

lead to the entrance of new and more productive firms that out-compete old and obsolete 

incumbent firms. The entering entrepreneurs disturb the market equilibrium and gain 

monopoly power, before even newer entrants replace them as well (Schumpeter 1934). As 

these dynamic forces cause the economic landscape to continuously change, the resources 

used need to continuously be adapted and reallocated. As this happens, externalities, which 

are not primarily associated with the reallocation itself but arise as an external effect of it, 

occur. When labour is reallocated, the movement of workers, between geographic locations 

and or between firms and lines of work, generates positive external effects in the form of 

knowledge spill over. Inspired by the concept of creative destruction, endogenous growth 

theories, such as Romer (1986) and Lucas (1988) regard that knowledge spill over is 

important for increased productivity and economic growth. The stock of knowledge is 

assumed to be non-excludable and non-rivalrous and thus available to all individuals. This 

implies that there is some knowledge diffusion amongst individuals. In Romer’s model of 

endogenous growth (1986) the production per worker is dependent, not only on the firm’s 

own capital per worker, but also on the overall level of capital per worker in the economy, as 

the benefits from the investments in other firms affect the own production positively through 

spill over effects. The mechanisms through which the knowledge transfer works are however 

not specified. Lucas (1988) provides a similar model of endogenous growth but he, unlike 

Romer, focuses on the human capital of individuals.  In Lucas’ model, the knowledge is 

embodied in the individual, and thus the most important mechanism of knowledge transfer 

works through the interaction between people (Glaeser 1994). Lucas (1988) argues that 

human capital externalities are large enough to explain differences between rich and poor 

countries in long-run growth rates.  

 

By adopting the model of Lucas, and viewing knowledge as embodied in the individual and 

the transfer of knowledge as a product of human interaction, workers’ movement between 

different employers and, or, different locations and regions cause the knowledge spill over to 

increase. This is one of the reasons for the importance of labour mobility within a well 
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functioning labour market (Israelsson, Strannefors and Tydén 2003; Andersson and Thulin 

2008). High labour mobility is considered to be of importance for economic growth and 

should thus be a goal for the regional policy. Labour mobility includes both the geographical 

movement of workers, the occupational and the inter-industry movement of workers. The 

development of labour mobility however depends on several factors, amongst others the 

economic climate, business cycles and the legal system, of which all affect the possibilities of 

movement of workers. Furthermore, individual characteristics and possibilities affect the 

mobility of the workers (Hedberg 2005). Such individual characteristics can for example 

include age, level of education, social background and work experience. As the individual 

characteristics are likely to affect the mobility of workers they are also likely to affect the 

possibility of becoming re-employed after being displaced. The origin and the reason for the 

labour mobility can be either voluntary or involuntary. The first could spur out of increased 

incentives to change workplace, which could include being offered a higher wage, more 

stimulating tasks, and change in family or marital status. The latter, in which the labour 

movement is involuntary, the workers are forced to change employment through an 

involuntary job loss due to either poor performance by the worker or due to an establishment 

closure. When the job separation is due to worker performance it will reflect in the workers 

possibility of finding a new employment, as less productive workers are less attractive on the 

labour market. Displacements on the other hand can be seen as more exogenous to the worker 

and is thus one of the reasons for why studying displaced workers from business closures are 

preferred in the literature.  

 

2.2 Labour market theories  
The literature on job matching is extensive (e.g. Mortensen 1977; Mortensen and Pissarides 

1994; Jovanovic 1979, 1984; Acemoglu 1995; Coles and Smith 1998) and several models of 

search and quit behaviour and of labour market equilibrium exist. Most of the literature on 

unemployment duration use a model in which the willingness to accept a job offer depends on 

the worker’s reservation wage, expectations of future job offers and the cost of search, which 

in turn depends on a combination of individual characteristics and labour market climate. 

Some of these models and theories become useful when analysing the behaviour and 

movement of displaced workers. Even thought this thesis’ main concern is the duration of 

joblessness following displacement in opposition to unemployment duration
1
, such theories 

need some attention in order to analyse the forces that underlie probabilities of re-

employment that the displaced workers face. This is in accordance with Storrie (1993) who 

concludes that almost all of the literature on the duration of post-displacement joblessness 

applies theory and methodology of the unemployment duration literature.  

 

Three models of labour turnover  

As discussed in Jovanovic (1979), all models of labour turnover include the role of imperfect 

information. This implies that a worker will change job either due to the arrival of information 

on the current match to either of the parties, the employer or the employee, or through the 

arrival of new information about some other possible match. The component of imperfect 

information however affects the job separations and the job matches in different ways. 

Jovanovic (1979) distinguishes three different groups of turnover models that each views a 

job match as either a pure search good, an experience good or as an inspection good. In the 

category in which jobs are regarded as pure search goods, job separations occur as new 

information about new possible matches arrive (Kuratani 1973; Lucas and Prescott 1974; 

                                                        
1 I define joblessness as simply being without work and unemployment as the state in which one is 
without work, available for work and actively searching for work.  
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Burdett 1978; Mortensen 1977; Wilde 1977). To reach an instantaneous optimal match 

between an employer and worker is not possible and as neither of the parties are willing to 

wait until this optimal match is found they settle with an imperfect alternative. The 

knowledge that there are better alternatives makes both parties search for such, which in turn, 

could result in a separation (see e.g. Mortensen 1977). This could thus explain why displaced 

workers suffer from multiple job loss after the initial displacement, as found by for example 

Stevens (1997). When there is a job separation due to the arrival of information about the 

current match, either about the employer or employee, the job is said to be an experience 

good. This implies that it takes time to gather information about the other party and that it 

therefore takes some time to evaluate whether the match is a good match or not (Viscusi 

1976; Wilde 1977; Johnson 1978; Nelson 1970; Jovanovic 1979). In this perspective, a long 

tenure indicates a high quality match (e.g Jovanovic 1979). The longer the time the worker 

has worked at the closing plant, the better the match. This could be found attractive by new 

employers, as it signals that the previous employer was satisfied with the performance of the 

worker. A third perspective on the nature of a job match is introduced by Hirshleifer (1973) in 

which, in opposition to the experience approach, the learning and information retrieval takes 

place prior to the match. This view of the job match, as an “inspection good” thus implies that 

both employers and employees try to find out as much information about the other party as 

possible beforehand, to decrease the risk of making a bad match. For example, the educational 

achievements of a worker send signals about the productivity of the worker and thus work as 

an implicit guarantee of the quality. These three different perspectives of jobs as either 

experience, search or inspection goods, might not necessarily be treated independent of each 

other but rather regarded as forces acting simultaneously and together. It is likely that 

employers and employees make some “inspection” of potential matches, when deciding 

which job openings to apply for and which applicants to interview for example. Therefore, the 

characteristics of the displaced workers, which information about is accessible to the 

employers prior to an employment, might affect the probability of receiving an offer. 

Furthermore, the tenure of the workers’ previous employment might send signals to future 

employer, such that the “experienced information” from previous employers becomes a part 

of the “inspected information” for future employers. When a plant closes, more labour is 

“released” and becomes available to other employers. It is likely that this will cause an 

increase in the search activity of employers, as the probability of finding a better match than 

the current increases when more workers become available. This would imply that the labour 

turnover within an occupational group and region would increase at the time of the closure as 

employers search for new matches. 

 

Human capital as signalling mechanism 

In order for an individual to positively influence future earnings, he or she can invest in the 

own human capital, starting with education and continuing with on-the-job-training (Becker 

1962). The human capital accumulated could be either firm-specific or non-firm-specific. In 

the former case, the knowledge holds a high value within the firm and contributes to the 

workers productivity within the specific firm but holds less value to other firms. Non-firm-

specific human capital, on the other hand, contributes to the increased productivity of the 

workers not only to one specific firm, but could be valuable to several others. In Becker 

(1962) amongst others, college graduates are found to earn more than high-school graduates. 

The higher wages are however not found to entirely depend on the “treatment effect” from 

going to college but also that college graduates have higher “ability” which also could affect 

the earnings. Earnings to college graduates vary both between groups (e.g. between men and 

women) but also within groups, which makes it hard to predict the expected returns from 

education for a specific person. Human capital includes all characteristics and the stock of 
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knowledge, innate or acquired, that a worker has and that contributes to his or her 

productivity. However, as introduced by Spence (1973), investing in education is not 

necessarily only a mean of increasing productivity but also serves as a signalling mechanism 

to the employer that can be used to distinguish differing talents from each other. As found by 

Riley (1979) when testing the educational screening hypothesis, screening is more important 

in some occupations than in other. Nickell (1979) finds that there is a positive relationship 

between unemployment duration and lower levels of education (less than 12 years). Similarly, 

Mincer (1991) finds that unemployment durations are shorter for the higher educated. 

However, Albrecht and Van Ours (2006) find that when the employer has extensive 

information about the applicants through other channels than education, the educational level 

plays a minor role in the decision.  The educational level works as a signal, a guarantee of the 

productivity of the worker, but if other guarantees or signals exist, the educational level is of 

less importance. Such other guarantees could include references from earlier employers and, 

or, from personal contacts, and maybe the most important guarantee, previous employment 

within the same company. It is therefore likely that the closure of a plant or establishment 

leads to reallocation of some of the labour force to other plants within the same company. In 

that case, guarantees of the worker’s productivity, such as educational level, will be of less 

importance than the firm’s own experience of the match.  

 

Tenure, specific human capital and adaptability 

Holmlund (1984) discusses the positive effects from labour mobility on further labour 

mobility, that is, as individuals change jobs they often tend to change again, and this accounts 

for both between firms, occupations and geographic locations. Those that have recently 

moved are more likely to move again, as it takes time for both the employer and the employee 

to learn about each other and decide whether a better match is likely to exist. At least this 

accounts for voluntary job loss. Involuntary job loss, permanent layoffs, does not necessarily 

depend on a miss-match, and is thus not a result of the workers previous work history. 

However, the ability of finding a new employment might be. An individual that is used to 

changing workplace or living area might suffer less from the movement itself and might thus 

be less reluctant towards moving and can more easily adapt in new environments than those 

with long tenures. Furthermore, workers with long tenures at the same firm have a great 

amount of firm-specific human capital that can be difficult to transfer to new firms and have 

thus a negative impact on labour mobility (Holmlund 1984). Following this reasoning, the 

tenure of the employment at the closing time should have a negative effect on the probability 

of finding employment after the displacement. At the same time, having a history of changing 

work frequently should have a positive effect, as the worker is less reluctant towards change 

and move. This contradicts with the belief that long tenures should have a positive effect on 

the probability of finding new employments since it sends signals of high productivity. A 

work history with many different employers and short tenure employments might send signals 

to new employers that the workers lacks commitment and/or is likely to be less productive, 

and as argued earlier, long tenures sends signals of previous good matches. Long tenures 

could also send signals about high level of firm-specific human capital, which is of less value 

to future employers than more general human capital. Possessing less firm-specific human 

capital and more general human capital that is more easily adaptable to new firms and work 

situations should thus affect the probability of employment positively. Therefore, a long 

tenure could have a negative impact on the probability of finding employment after 

displacement. The effect of previous employment tenures on the time it takes to find new 

employment after displacement could therefore work in two opposite directions 

simultaneously, and it is thus interesting to empirically test which effect is the strongest. 

Similarly, one can argue that long tenures of living in the same region would yield region-
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specific human capital, to be compared with the firm-specific human capital gained from 

working at the same firm a longer period. The region-specific human capital could consist of 

valuable personal, both private and business, connections and specific knowledge of the 

region. This region-specific human capital is assumed to increase over time and does not 

necessarily decline when a worker becomes displaced, in contrast to the firm-specific human 

capital. Region-specific human capital could be valuable to new employers as well as having 

a broad network of contacts could increase the probability of finding job opportunities. The 

latter is supported by social capital theory which display a positive relationship between 

investing in social capital, such as participating in social networks, interacting with 

neighbours et cetera, and the probability of finding a job. Both how social capital improves 

the probability of finding employment and the qualities of the matches have been studied (e.g 

in Granovetter 1995; Calvó-Armengol and Jackson 2004), and living in the same region for 

several years could increase the social interaction and network participation, and thus add to 

the social capital. Furthermore, specific knowledge of the local area and the local labour 

market could help the individual assess his or her labour market position and the likelihood of 

receiving an offer. In that sense, the period one lives within the same area could influence the 

probability of becoming re-employed. However, in accordance with Holmlund (1984), 

individuals who are used to move and change region of living, and thus possessing less 

region-specific human capital, are on the other hand less reluctant to move and might in that 

sense increase their re-employment probabilities. Thus, there could be several channels 

through which living in the same location affects the re-employment probability, some of 

which are working in opposite directions. Individuals who have lived in the same city for 

several years might face higher re-employment probability in the local labour market than 

those who have recently moved there due to the high level of accumulated region-specific 

human capital, and at the same time, the same set of individuals, who are well settled in the 

city, might be reluctant towards moving to another city to find employment which thus 

reduces the re-employment probabilities.  

 

Duration dependency 

Another aspect that is important to take into consideration, in opposition to the duration of the 

previous employment, is the duration of the joblessness following the displacement. As found 

by Blanchard and Diamond (1994), those who are unemployed for a long time period are less 

likely to find employment than those who are employed, if they were to become unemployed, 

at the same point in time. This implies that employers use ranking methods when hiring 

workers, such that the time the displaced worker stays unemployed after the displacement in 

itself affects the time the worker stays unemployed. A long duration of unemployment sends 

negative signals to the employers about the worker’s productivity and therefore, the duration 

of the unemployment, should be expected to negatively affect the probability of finding 

employment. In job-search theory, this negative relationship between the duration of the 

unemployment spell and the re-employment probability is referred to as negative duration 

dependence (Acemoglu 1995; Coles and Smith 1998). For example, an individual’s search 

intensity could be decreased as the length of the unemployment spell increases, and as the 

length of the unemployment spell increases, the human capital declines. The individual might 

thereby find re-employment prospects hopeless. Positive duration dependence, on the other 

hand, is found when a decrease in reservation wage over time increases the probability of 

leaving unemployment (Burdett and Vishwanath 1988). Positive duration dependence 

explains why the search intensity increases as time since last employment increases, as an 

effect of a decreased reservation wage. One reason for this could be that the reservation wage 

declines as the date when an individual stops receiving unemployment benefits approaches 

(Carling et al. 2001). Therefore the effect of duration dependence could be ambiguous, either 
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longer duration imply less re-employment probability or longer duration imply higher re-

employment probability.  

 

Cost of unemployment   

The costs of unemployment in terms of lost wages is higher for those with higher earnings, 

therefore the search intensity is likely to be higher for those that have higher wages than for 

those with lower wages. Furthermore, high earnings are likely correlated with unobserved job 

finding ability (Meyer 1990). As individuals are unwilling to change their consumption 

behaviour and standard of living when they become unemployed, high wage earners might 

suffer more from this transition than low-wage earners, and one effect could be that high-

income earners have higher job-search intensity when they become unemployed. However, 

the individuals that are choosier in which job offers to accept might also be the more 

attractive workers, which could correlate with having high previous earnings. In that case, 

even though their cost of unemployment in terms of lost earnings is higher, and thus will 

increase their search intensities, they could be more likely to turn offers down. Such that high 

previous earnings, when unemployed, should decrease the unemployment duration due to 

increased search activity, but could at the same time increase the unemployment duration due 

to workers being choosy. Narendranathan et al. (1985) discuss that unemployed individuals 

will only search for the jobs they are likely to accept if they were to be offered; consequently 

high-income earners will not search for or accept low-income jobs, which could be associated 

with longer unemployment durations. On the other hand, if they were not to accept lower paid 

jobs anyway, using a broader field of search would not increase the re-employment 

probability. Put in other words, a more efficient search process should decrease the cost of 

search and thus, a higher search intensity should increase the probability of becoming re-

employed, regardless of which segments of the labour market that is searched in. 

 

Discrimination in the labour market 

When equally productive workers face different possibilities on the labour market due to 

observable characteristics, there might be problems with discrimination. As in the definition 

by Kenneth Arrow (1973) discrimination is the value of personal characteristics in the market 

place that are unrelated to the worker’s productivity. Characteristics such as gender, race and 

ethnicity do not have a role in the determination of the productivity of workers, and in 

opposition to for example educational level should not send any signals to employers about 

the productivity. However, if the cost of gaining information on applicants is excessive to the 

employer, the employer will discriminate against those groups that are believed to be less able, 

productive or reliable in order to profit maximise. These a priori believes might originate 

from the employer’s previous experience from working with certain groups or they could 

originate from sociological believes rooted in society (Phelps 1972). Since employers, as 

already discussed, do not have access to full information about the displaced workers, it is 

likely to believe that not only individual characteristics associated with the workers’ 

productivity, such as educational level, affects the probability of becoming employed. 

 

2.3 Self-employment entry 
I will shortly discuss parts of the literature on self-employment entry determinants as theories 

of entrepreneurship and self-employment entry helps us understand how displacement due to 

an establishment closure might affect the probability of self-employment entry differently for 

different individuals.  
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In a model where there are only three possible labour market statuses, paid-employment, self-

employment and unemployment, amongst which individuals can choose freely, a rational 

agent will choose the option that generates the highest expected utility. If the expected utility 

of self-employment exceeds the expected utility of all other available options, self-

employment entry will be the rational choice. When individuals are employed wage-earning 

workers, the expected utility from self-employment entry would have to exceed the utility 

gained from not leaving employment. Thus, the reservation wage for self-employment is at 

least on the same level as the present wage. If the individual were to be unemployed instead, 

which is assumed to gain the lowest level of utility amongst the three options of employment, 

self-employment and unemployment, the reservation wage is decreased to the level of the 

earnings gained when unemployed. This implies that the unemployed should be more likely to 

become self-employed than those already employed. This is supported by findings of Evans 

and Leighton (1989) who find that unemployed are more likely to become self-employed than 

those with employment and furthermore, those that are classified as inactive are more likely 

to become self-employed than the unemployed. Similar findings of Andersson and Wadensjö 

(2007) suggest the same relationship. Thus, the current labour market status is likely to affect 

the choice of whether to become self-employed or not, but of course several other factors play 

an important role in the decision as well. The expected utility from becoming an entrepreneur 

or self-employed is determined by the individual’s characteristics and the business 

opportunity. The entrepreneurial ability could be composed by a set of both measurable and 

immeasurable characteristics. Dynamic selection theory describes that entrepreneurs can only 

learn about their entrepreneurial ability through the process of starting a new firm (Jovanovic 

1982). This implies that those entrepreneurs that, from self-employment entry, learn about 

their poor entrepreneurial abilities will be reluctant towards becoming self-employed once 

again. Hoverer, several studies (eg. Evans and Leighton 1989) find a positive relationship 

between previous self-employment and the probability of re-entering self-employment. 

Furthermore employees of small firms are more likely to become self-employed than 

employees in larger firms. The reason for this could be twofold: in smaller firms there could 

be more of an entrepreneurial environment than in larger firms and at the same time the 

working conditions in large firms might be favourable and thus workers in larger firms are 

more reluctant towards leaving their employment (Boden 1996: Wagner 2004).   

 

Regarding the relationship between educational level and self-employment, the empirical 

evidence is ambiguous. Higher educated individuals could be better at detecting and assessing 

business opportunities, which suggests a positive relationship between education and 

entrepreneurship. On the other hand, what constitutes a good entrepreneur does not 

necessarily lie in the individual’s formal educational level (Casson 2003). Furthermore, 

higher levels of education could positively affect the expected earnings and thus increase the 

self-employment reservation wage. In the terms of education as a signalling mechanism, the 

role of educational level might be minor when it comes to self-employment as there is no 

employer to send signals to, and thus the need of formal education might be less. The affect of 

age on self-employment entry is also found to be somewhat ambiguous. Older individuals are 

found to more easily find access to capital needed to enter self-employment, and older 

individuals are more likely to have the experience and social networks needed to become 

successful as self-employed. However, younger persons might be less risk averse and thus 

more likely to become self-employed. Most empirical studies find that self-employment is 

focused around mid-career. Holtz-Eakin et al (1994) and Taylor (2004) find that a negative 

quadratic term (of age) begins to dominate the positive linear term at about 43 years of age. 

Immigrants, suffering from language difficulties, discrimination and possession of non-

validated foreign qualifications for example, are disadvantaged on the labour market and 
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entering self-employment might be the only escape (Jensen et al. 2003). Furthermore, it is 

discussed in the literature that immigrants might be more likely to become entrepreneurs or 

self-employed than natives as they have access to “ethnic resources” in the form of access to a 

market of niche products and low-paid and trusted workers from the same ethnic group for 

example. Furthermore immigrants often enter industries and occupations in which the 

entrepreneurial activity is high and immigrants are self-selected risk takers, meaning that they 

took a risk when they left their home countries, and thus are more likely to become self-

employed compared to other more risk averse individuals (Parker 2009). As discussed in 

Parker (2009), lower female entrepreneurial entry rate could reflect higher risk aversion of 

women compared to men. Higher risk aversion would decrease the expected utility from self-

employment and thus increase the reservation wage. Furthermore, women are discussed to 

value non-pecuniary aspects such as flexibility of work schedule, challenge, autonomy and 

self-fulfilment higher then men do.   

3. Previous empirical research 
 

Most of the literature on job displacement focus on the effects from being displaced due to 

establishment closure on future earnings or employment, either with a long- or short-term 

perspective. As discussed in Hammermesh (1987), the largest short-term costs of 

displacement due to closure is the loss of firm-specific human capital. The value of the firm-

specific human capital depreciates, unexpectedly, when the employee is forced into 

unemployment. This means that, as the worker is displaced, he or she has little, if any, use for 

the firm-specific knowledge in which time and effort has been invested in retrieving. The loss 

of the value of the firm-specific knowledge cannot be accounted for prior to the displacement, 

and thus incurs a cost to the worker. The literature on the effects of long-term unemployment 

(e. g. Arulampalam et al 2001; Böheim and Taylor 2002) finds that the costs incurred to the 

unemployed works though several channels, such as a permanent loss of firms-specific human 

capital and depreciation of over all human capital during the time of unemployment. Stevens 

(1997) finds that the negative effect on long-term earnings of the displacement is mostly due 

to multiple job losses. As argued by Hall (1995) the multiple job losses that follow from 

displacement is highly dependent on the state of the labour market and the economic climate. 

At times of recessions, displaced workers do not find stable and long-term employment 

immediately and suffers from periods of short-term employments. The short-term 

employments that follow the displacement can either be regarded as a temporary solution to 

the displacement or simply because finding a good match is time-consuming and involves a 

learning process.  

 

In Eliason and Storrie (2004) all workers who lost their job in 1987 in Sweden are followed 

over a 13-year period and compared to a control group in order to see the effect of 

displacement, when controlling for different states of the labour market. At the time of the 

closure there is a large gap between the displaced workers and the control group in terms of 

employment. This gap is strongly reduced in the first following years. In some of the 

subsamples there were no significant differences between the control group and the displaced 

workers in employment two years after the closures. During the time of recession that 

followed in the early 90’s, however, the gap increased again. Eliason and Storrie (2004) find 

that the displaced workers who found employment after the closure were more sensitive to 

changes in the labour market conditions, which also could explain why the share of displaced 

workers of the stock of unemployed is greater than the share of the flow into unemployment. 

Eliason and Storrie (2004) also find that older individuals to a greater extent remain jobless 
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due to establishment closure. Alike Eliason and Storrie (2004), von Greiff (2009) uses data of 

all workers in Sweden that were displaced during 1987 and 1988, compared to a non-

displaced control group, and follows these individuals three years prior to the displacement 

and eleven years after the displacement with the main purpose to investigate the effect of 

displacement on the probability of self-employment entry. She finds that the displaced 

workers are substantially more prone to become self-employed than those who were not 

displaced. Those with the worst position on the labour market, such as individuals older than 

35, non-Nordic immigrants and low-income earners, are found to be even more likely to 

become self-employed.  

 

Huttunen et al. (2003) use matched employer-employee data from Norway from the years 

1986-2000 to estimate the long-term effect of displacement on earnings and employment 

patterns. They find that job displacement have long-lasting negative effects on the future 

earnings and employment of workers. Furthermore they find that workers that stay at the plant 

until the actual closure, compared to early-leavers, suffer less severe consequences from being 

displaced. The size of the plant and the job tenure prior to the displacement are both found to 

have a negative effect. Donald Storrie (1993) studies the closure of the Uddevalla Shipyard, 

which was closed between 1984 to 1986, and follows the 2165 yard workers from the time of 

the public decision to close the yard, over 2 ½ years registering every labour market status 

change of the workers. When studying the return to employment he uses hazard functions to 

estimate the effect of certain characteristics on the re-employment probability, and he 

discusses that almost all the literature on the duration of joblessness following displacement 

have applied the econometric technique of unemployment duration, hazard functions (Storrie 

1993). He finds support for positive duration dependence, which in an international context is 

unusual, but, as stated, is in line with previous Swedish empirical research (e.g. in Heikensten 

1984; Edin 1988; Engström et al. 1988). Furthermore Storrie (1993) finds that one third of the 

work force left early in the closure process and that these were the ones with the strongest 

labour market positions who started the job-search shortly after the public declaration of the 

closure. He concludes that longer closure processes reduces the immediate post-displacement 

joblessness but does not affect the duration of joblessness once one enters joblessness. 

 

There are only a few recent studies of displaced workers in Sweden, but some early studies 

from the 1960’s and 1970’s exist. Gonäs et al. (1978) present a summary of earlier studies on 

business closures and discuss the results from the research in this period. In all of the earliest 

studies, women, older workers and those without occupational education seem to have 

suffered the most as a consequence of these early closures. Many women are found to leave 

the labour force when they are displaced, and those that stay in the labour force are found to 

suffer from greater decreases in earnings than men. The unemployment duration is found to 

be rather short; the median duration was about seven weeks, somewhat depending on the 

business cycle. In a research project of establishments closures owned by Billerud that started 

in 1968, one of the plants that were shut down, Jössefors Bruk, were studied in detail. In this 

study, those that move in order to find a job after displacement are found to primarily move to 

a location where they can keep the same occupation rather than move to a geographically 

closer location. Those that were employed under collective agreements are found to a greater 

extent to be unemployed after the closure and about 30% of those that found new employment 

had moved to a new location.  Alike the study of Jössefors Bruk, a study of the closure of the 

shipyard in Oskarshamn during the 1960’s finds that the workers that moved put less weight 

in the distance to move and more on the possibility of remaining in the same profession.  
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There is a risk of sample bias when preforming studies on job displacements. As job 

displacement is defined as an involuntary job loss due to an exogenous shock rather than a job 

loss associated with the performance of the worker, job displacement should by definition be 

considered as exogenous to the workers. Thus by using a sample of displaced workers due to 

establishment closure, the risk of sample bias is reduced, but should not be completely 

disregarded. Under the closure process there is a selection amongst the employees of who to 

let go first. It is for example likely that the least productive workers are let go first and the 

most productive ones are allowed to stay until the end. Furthermore it is likely to believe that 

some workers will leave their employment voluntarily just before the closures if they fear that 

they will shortly loose their job. Eliason and Storrie (2004) discuss that those with the best 

position to find a new job, i.e. those that are the most attractive to other employers could be 

more likely to voluntarily choose to leave their employment before closure. This however 

contradicts the somewhat surprising findings of Huttanen et al. (2003) that suggests that those 

that stay the longest suffer the least, which implies that the most productive or valuable 

workers that are let go in the very end also are more attractive to other potential employers, 

rather than being the ones to (voluntarily) leave first. Schwerdt (2008) refers to these 

contradicting forces as “leaving the sinking ship” and “the captain throwing ballast 

overboard”. In a study of closures in Austria he finds that these forces seem to coexist. A 

more narrow definition of early and late leavers is used, such that those leaving the 

employment in two quarters before the closure are defined as early leavers and are found to 

suffer less from displacement, and are also found to have higher pre-closure earnings. This 

suggests that these workers are more productive than the late leavers, who are found to suffer 

the most. The contradicting findings of Schwerdt (2008) and Huttanen et al. (2003) suggest 

that the effect of being an early versus late leaver is somewhat ambiguous. However, this 

difference in findings is possibly due to the different definitions of late- and early leaver used. 

Ultimately, controlling for the timing of the displacement is interesting, and investigating 

which of these contradicting forces is the strongest says something about whether the most 

productive workers are those that voluntarily leave early or are kept employed until the very 

end and if the least productive workers with worse labour market prospects are reluctant 

toward leaving voluntarily or are the ones that are let go first. 

 

In the displacement literature, different definitions of establishment closure are used when 

identifying the displaced workers. Bender et al (2002) use a two-year closure-process for all 

establishments while Eliason and Storrie (2004) use a flexible three-year-window, which they 

claim is superior to the use of fixed time windows of either two or one year. In the latter case 

only those who are displaced during the establishment’s last year before closure will be 

included in the sample, whereas some workers that were displaced prior to the closing year 

were let go due to the coming closure, and thus should be included. The use of a flexible time 

period for closure procedure enables the inclusion of all workers displaced due to the closure 

but also increases the risk of including those who were separated from their job due to other 

reasons, not associated with the closure. Alike Eliason and Storrie (2004) von Greiff (2009) 

uses a flexible three-year time window for the closure process, by using the same selection 

method as Eliason and Storrie (2004). The use of a flexible time window also allows 

controlling for the effect of being early- or late-leaver.  
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4. Methodology and data  

4.1 Econometric framework 
Studies of unemployment durations often focus on the probability of leaving unemployment 

to one of several possible states – re-employment, self-employment, to short or long-term 

jobs, educational activities or retirement, to name some. In order to model this the main focus 

of many unemployment duration studies is on the conditional probability of leaving 

unemployment. The conditional probability of leaving unemployment is the probability of 

leaving from one state of unemployment to another state, such as employment, at time t, 

conditional upon having stayed unemployed until time t. The conditional probability is known 

as the hazard function and is described below (Cleves et al. 2002). 

 

Let Ti be the length of individual i’s unemployment spell. If T is a random variable with the 

continuous density function f(t), where t is a realization of Ti, the cumulative distribution 

function is given by: 
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The survivor function is the reverse cumulative distribution function of T and reports the 

probability of surviving, remaining unemployed, beyond time t. At time t=0, the survivor 

function is 1 and it decreases toward zero as t approaches infinity. The survivor function is 

given by: 
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The hazard rate can vary from zero to infinity, or in other words, from no risk at all to 

certainty of failure at that time. In between times, the hazard ratio can take several different 

forms: increasing, decreasing, constant et cetera.  

 

 ( )     
    

  (         |    )

  
 
 ( )

 ( )
 

 

As explained earlier, the hazard rate can be thought of as the instantaneous probability of 

failure in time t, conditional upon having survived until time t. In the unemployment duration 

literature the hazard rate often is interpreted as the instant probability of leaving 

unemployment to employment in time t, often referred to as “failure”, given the individual has 

been unemployed until time t. In this study, the hazard rates will be interpreted as the 

instantaneous probability of becoming re-employed, either at an establishment or as self-

employed, in time t, given that the joblessness duration has lasted until time t. However, one 

must remember, the hazard rates are not probabilities since they do not follow all the 

properties of probabilities, more particularly, the hazard rates can be greater than one. There 

are several different models for the hazard rate using familiar distributions such as Gompertz, 

Weibull, log-normal and log-logistic (Cleves et al. 2002). However, which of these 

distributions best describe the relationship between the hazard rate of becoming reemployed 

and elapsed duration from displacement, is not very clear and making wrong assumptions of 

the form of the hazard rate could bias the estimated effects.  
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By starting with non-parametric analysis of the data, no assumptions of the functional form of 

the survival function are made, and thus, neither on the hazard function (Cleves et a. 2002). 

The Kaplan-Meier product limit estimator estimates the survivor function S(t), the probability 

of surviving past t, or, the probability of failing after t. At any time tj, it is given by: 
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where nj is the number of individuals at risk at time tj and dj is the number of failures at time 

tj. The product is over all observed failure times less than or equal to t (Cleves et al. 2002).  

 

It is however not possible to estimate the joint effect of covariates affecting the probability of 

reemployment with Kaplan-Meier. The most commonly used model in multivariate duration 

analysis is instead the Cox proportional hazard model that assumes that the covariates 

multiplicatively shift the baseline hazard function (Cleves et al. 2002). The hazard rate for the 

ith subject in the data is given by: 
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where h0(t) is the baseline hazard, xi a covariate and βx is the regression coefficient to be 

estimated. In Cox proportional hazard model the baseline hazard can be left unestimated and 

is not assumed to take on any particular shape over time. However, the shape of the hazard is 

assumed to be the same for everyone such that: 
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which means that subject i’s hazard compared to subject m’s hazard is constant over time, 

assuming that the covariates do not change over time. The built-in assumption of proportional 

hazard in the Cox model implies that, for example, the effect of educational level on the 

probability of becoming re-employed does not depend on the individual’s duration in the 

initial state of joblessness. Furthermore the model makes assumptions of no unobserved 

heterogeneity, or frailty, which implies that no unobserved characteristics of the individuals 

should affect the effect of the other covariates (Cleves et al. 2002).  

 

However, Cox proportional hazard model and most other methods used in survival analysis 

assume that time is measured as a continuous variable and thus can take on any nonnegative 

value. Discrete-time models and methods are in some cases more appropriate as time rarely is 

measured in units small enough. There are two different possibilities for this, either the timing 

of the event is intrinsically discrete, such as the election of a president in the USA, or the 

events occur at any point in time but are only recorded in the end of some specified time-

interval (Allison 1982). The event of worker displacement, for example, occurs on a specific 

day and possibly even in a specific minute, but the data I am using only report records of 

employment in November each year. Therefore, in this study, the events of interest, 

displacement and re-employment, occur at a specific point in time but are only recorded at the 

end of yearly intervals. It is therefore inappropriate to treat such data as though they were 

continuous (Allison 1982).  
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Alike the Kaplan-Meier estimates, lifetable methods, developed to handle discrete time data, 

can be used for univariate analysis of durations (Jenkins 2005). The time intervals are defined 

as Ij where j=1,…,J and Ij: [tj,tj+1) and dj represents the number of failures observed in interval 

Ij and mj is the number of censored observed in interval Ij and Nj is the number of individuals 

at risk of failure in the start of the interval. The idea of the lifetable method is to create an 

averaged estimate on the midpoint of the interval, if the failure events are evenly distributed 

over each interval, half of the total number of failures in an interval will have failed halfway 

through the interval (Jenkins 2005). Let nj represent the adjusted number at risk of failure used 

for midpoint of interval: 

 

       
  

 
 

 

Then the survivor function is given by: 
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Estimates of the survival functions, stratified by sub-groups, such as gender, age or 

educational levels, can be tested for equality by using Log-rank test. If the null hypothesis of 

equality can be rejected the different sub-groups face different survival and hazard 

probabilities and the effect of these characteristics on the hazard could thus have explanatory 

power when using multivariate analysis (Jenkins 2005).  

 

If, alike in the case of the Cox model, proportional hazard is assumed, an estimate of 

parameters describing the continuous time hazard, taking into account the nature of grouped 

survival time data, can be derived. By letting the time axis of analysis consists of the 

contiguous non-overlapping intervals and each interval is of equal unit-length, the discrete-

time hazard rate for individual i of exit in a certain interval j can be written in the 

complementary log-log form as follows: 
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Xij is a vector of covariates of individual i, βi is a vector of parameters to be estimated. c(j) 

summarizes the pattern of duration dependence which is to be estimated as well. A flexible 

specification, of the baseline hazard, a non-parametric baseline, allows for non-monotonic 

variation with duration and thus a wider range of possible effects of duration on the hazard 

rate can be captured (Jenkins 2005).  This implies that, in my main specification of the model, 

I make no assumptions of how the effect of the duration without employment on the 

probability of re-employment vary from year to year, assuming that the parameter is constant 

within each year. In early stages of the analysis I used quadratic and cubic specifications of 

the baseline hazard as well, but the estimated coefficients on the covariates did not differ 

much from those from the non-parametric baseline specifications. As argued by Meyer (1990), 

using the non-parametric specification is to be preferred, as a non-parametric estimation of the 

baseline hazard avoids inconsistent estimation of covariate coefficients due to a misspecified 

baseline hazard. Thus, I use a flexible parametric proportional hazards model in which the 

baseline hazard is non-parametric while the effect of covariates takes a particular functional 

form.  
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The models described above all make assumptions of no unobserved heterogeneity, often 

referred to as frailty. This implies that the differences between individuals are assumed to be 

captured by the included observed explanatory variables. The unobserved heterogeneity could 

be caused by omitting variables that have explanatory power but are omitted due to lack of 

available data or measurement difficulties, as with ability for example, or measurement errors 

in observed survival times and covariates (Jenkins 2005). When there are unobserved 

heterogeneity, the period-specific hazard rates depend on an unobserved individual error term. 

If the unobserved heterogeneity is important but left out of the model, several problems 

arises; the positive duration dependence will be under-estimated; the proportionate response 

of the hazard rate to a change in a covariate declines with time and is thus no longer constant; 

the true proportionate response of the hazard rate to a change in a covariate is underestimated.  

 

The discrete time proportional hazard model that includes unobserved heterogeneity is given 

by: 
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where u=log(v). The value of v can of course not be estimated, but if the distribution of v has 

a shape whose functional form is summarized in terms of only a few key parameters those can 

be estimated with the available data. Using a gamma distribution of v, as proposed by Meyer 

(1990) is the most popular choice (Jenkins 2005). As an alternative to the gamma distribution 

of v, a Normal distribution with zero mean can be used.  

 

In order to answer my two research questions, I distinguish between two destination states of 

exits after displacement: exits to paid-employment and exits to self-employment. As the 

events are mutually exclusive, each individual becomes either self-employed or paid-

employed when they are re-employed after displacement, this is called a competing risk model 

compared to a single-risk model. However, Narendrenathan and Stewart (1993) proposes an 

assumption which implies that the transitions between states only can occur at the boundaries 

of the intervals and thus the overall independent competing risks model simplifies to two or 

more single-risk models. In order to estimate this, I therefore treat those that exit to self-

employment as censored when estimating the exits to paid-employment, and vice versa. The 

three complementary log-log frailty models that are estimated are presented below, where the 

discrete-time hazard rate for individual i of exit in a certain interval j to each of three possible 

destination states A (all exits to employment), E (paid-employment), or S (self-employment) 

is given by: 
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4.2 Data selection and definition of variables 

4.2.1 Data selection 

I use data provided by Statistics Sweden through the Micro Data Online Access database. 

Data is available from 1986 to 2008 and contains information on all individuals that were 

connected to a firm or establishment in November each year. Each individual is identified by 

a personal identification number and is connected to an establishment and, or, to a firm 

through firm and establishment-specific identification numbers respectively. If an 

establishment which identification number was existing in November one year is non-existing 

in November the following year, it is defined as a closed establishment and can be so due to 

three different reasons; either, the establishment has closed due to a merger or due to a split, 

or the establishment has closed due to exit. I use the latter alternative to avoid problems with 

false firm deaths as discussed by Kuhn (2002). The acquisition of one firm by another would 

cause the bought firm’s employer identity number to disappear. The same problem could arise 

when using establishment closure, as two establishments merge, one of the establishment will 

loose its identification number and thus seem to have disappeared although a majority of its 

workers are still employed and just have moved to the new larger establishment. Furthermore, 

if an establishment closed due to a split were included there would be a problem with false 

firm death as well. This is however avoided by only using the establishments that have closed 

due to exits. Even though the data is organised in such way that it recognises closures due to 

mergers, it is possible that one specific establishment is defined as a closure but a minority of 

its workers are re-employed within the same firm. These individuals are not considered to be 

displaced and thus excluded from the data. Furthermore, I exclude those who at the time of 

closure were self-employed as the closures then could reflect the productivity of the worker 

and thus could bias the results. Furthermore, if the self-employed were to be included it would 

not be possible to estimate the extent of self-employment entry after displacement, in 

accordance with what is argued by von Greiff (2009).  

 

Most of the displaced workers in the dataset return to employment in the same year as the 

displacement, that is, they have a shorter jobless duration than one year. These are excluded 

from the sample due to two reasons. First of all, as the data is recorded yearly, it is impossible 

to know when, during the year of displacement, the displacement and the re-employment took 

place, and thus it will appear, as the re-employment was instantaneous to the worker. 

Furthermore, as discussed by Storrie (1993), those who do not experience any spells of 

joblessness clearly do not have zero spells of search, as they must have started searching for a 

new job before they were displaced. Therefore, they should be dealt with separately from 

those that do experience spells of joblessness. By excluding the ones that were re-employed in 

the same year as they were displaced, although they possibly could have experienced some 

(less than a year) joblessness, the inclusion of such pre-displacement-job-searchers is 

prevented. Storrie (1993) notes that some of the previous literatures include individuals with 

zero joblessness spells by adding a small constant, enabling estimation. However, this is not 

to be considered in accordance with the underlying theory of job-search. 

 

When using a wider and flexible time window for the closure process there is a possibility of 

including not only the displaced workers that are affected by the closure, but also some of the 

normal labour turnover, which would bias the results (Kuhn 2002). However, as the time of 

the displacement in the closure process has shown to affect the future of the workers, a too 

narrow time window will also bias the results. A narrow time window would exclude the 

early-leavers from the sample and as I am interested in the effect of being either an early- or 

late-leaver, a flexible window is needed. In this paper I will use the same flexible time 
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window to define the closure process as Eliason and Storrie (2004) and von Greiff (2009) use. 

Eliason (2005) shows that setting an upper limit of three calendar years minimises the risk of 

including normal labour turnover. Each process in the dataset is defined to be one, two or 

three years long, based on the size of the establishment and its worker flows. The closure 

process of a firm is defined to be three years long if the number of employees at the firm three 

years prior to the closure was 50 or more, and if the workforce was reduced by at least 20% 

each year during the closure process. The closure process is defined to be two years if it does 

not fulfil the requirements of a thee-year closure process and if the number of employees, two 

years prior to the closure was at least 25, and if there was a reduction of the workforce by at 

least 10 employees, corresponding to at least a reduction of 20%, the year before the closure. 

Most establishments are however defined to have a one-year closure process, which simply 

corresponds to the establishments that are not defined to have two- or three-year processes. 

The workers that worked at an establishment and were displaced during that specific 

establishment’s closure process is thus treated as a displaced worker, and are defined to be 

early-leavers if displaced in one or two years prior to the closure and as a late-leaver if 

displaced in the year of the closure. Alike von Greiff (2009) I disregard workers older than 55 

and younger than 25 in the year prior to displacement as older workers are likely to leave to 

retirement and younger workers are likely to leave to educational activities within the 

observational period. In comparison to most of the literature on displacement (e.g. von Greiff 

2009; Eliason and Storrie 2004; Storrie 1993) I use all individuals affected from all closures, 

that satisfies the conditions described above, over a longer time period and follow them until 

ten years after the displacement-year. Spells of joblessness that last longer than ten year are 

censored at ten years. As only 2,15 per cent of all joblessness spells in the sample last longer 

than 10 years one would have to make strong assumptions to make inferences about very long 

joblessness spells, as suggested by Meyer (1990). The joblessness spells of individuals who 

experience more than one displacement are treated as separate joblessness spells. This leaves 

me with a sample consisting of 145737 individuals that were displaced between 1990 and 

1998, due to closures of establishments that occurred between 1990 and 2001, who together 

experience 152395 spells of joblessness. In the final sample, information about highest level 

of education is missing for 1049 spells, information on establishment size is missing for 

35235 spells and information on previous earnings is missing for five spells. Therefore, in the 

multivariate analysis, only 113001 individuals, experiencing 116414 spells of joblessness are 

included, and for the same reason, the correlation matrix presented in Table 2 in the Appendix 

only include the spells on which I have full information. 

4.2.2 Methodological issues  

One rather obvious drawback of the data, despite being recorded annually, is the uncertainty 

of what the jobless displaced workers really do during the spells of joblessness. With this data, 

it is not possible to distinguish which individuals that are unemployed (in the sense that they 

are without work, available for work and searching for a job), which individuals that receive 

unemployment insurance benefits and which individuals that attend schooling for example. If 

data on unemployment insurance benefits were available it could have been included as an 

explanatory variable since the level of benefits have proven to have a negative effect on exits 

from unemployment in some studies, for example in Meyer (1990) and Narendranathan et al. 

(1985). Other characteristics, such as marital status and number of dependents are often found 

to have a significant effect on re-employment probability but can unfortunately not be 

included due to unavailability of data.  
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4.2.3 Variable definitions  

This section describes how all the variables that enter the duration analysis are defined and in 

Table 1 the descriptive statistics are presented. Furthermore, a correlation matrix is presented 

in Table 2 in the Appendix.  

 

Exit variables 

The exit variables are dummy variables that indicates whether an individual has become re-

employed after displacement or not; All exits to employment refer to all exits, Self-employment 

refers to exits to self-employment and Paid-employment refers to those who become re-

employed at a new establishment.  

 

Gender 

Male is a dummy-variable that equals to 0 if female and 1 if male. Previous research has 

found differing effects of gender on the probability of re-employment, as discussed by Storrie 

(1993). However, as men are self-employed to a greater extent than women Male is expected 

to have a positive effect on Self-Employment, as discussed in section 2.3. 

 

Age 

Age enters the regressions both in linear and quadratic form which are named Age and Age^2 

respectively. The variables are expected to have different effects on re-employment 

probability, modelling the initial positive effect of age on employment probabilities and the 

negative effect of age on re-employment probability after a certain point.  

 

Immigrant 

I define two different variables for immigration, 1
st
 generation is a dummy variable that 

indicates those that are born outside of Sweden. 2
nd

 generation indicates individuals who are 

born in Sweden but both parents are born outside of Sweden. 1
st
 generation immigrants are 

expected to face lower re-employment probabilities than the 2
nd

 generation, which in turn are 

expected to find lower re-employment probabilities than non-immigrants. However, the effect 

is expected to be reverse when estimating the effect of self-employment entry probability as 

discussed in section 2.3. 

 

Earnings 

Earnings enter the analysis as the logarithm of labour income from the year before 

displacement, deflated by the corresponding year’s consumer price index. Earnings is 

expected to have a positive effect on re-employment probability as higher pre-displacement 

earnings increases job search intensity after displacement, as found by Meyer (1990) and 

discussed in section 2.2. 

 

Educational level 

The educational level is given by the highest educational level achieved by the time of 

displacement and is divided into three sub-categories: Primary, Secondary and Tertiary. 

Primary indicates those who have 9 or less years of primary education. Secondary 

corresponds to those with 11-12 years of education (high school) and Tertiary corresponds to 

those with higher education, ranging from less than three years of higher education to post 

graduate education. Education is expected to increase the probability of re-employment but 

could possibly have a different effect on self-employment entry probability in accordance 

with von Greiff (2009) and the discussion in section 2.3.  
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Years of working within previous establishment 

As discussed earlier, the tenure of the employment before displacement is likely to affect the 

probability of becoming employed, even though the effect consists of forces in different 

directions. I use the variable Same Establishment to measure this. Same Establishment is 

defined as number of years with employment with the same employer (at the same 

establishment), at the time of displacement. The employment tenure is organized in three 

categories of either one, two or three or more years of employment at the same establishment. 

Employment tenure of less than one year is the base category.  

 

Years of living in the same municipality 

Furthermore, I create a variable, Same municipality, that measures the number of years, one, 

two, three or more, the worker has lived within the same municipality prior to displacement. 

This could have both a negative and positive effect on the joblessness duration as individuals 

might find it harder to move to another town in order to find a new job if he or she has lived 

in the same town for several years. At the same time, living in the same region for longer 

periods is likely to positively affect the number of business contacts and social networks, 

knowledge of the local labour market et cetera, which could increase the probability of 

finding a new job. Alike Same Establishment, Same municipality is a categorical variable that 

enters the regressions as a set of dummy variables where less than one year of living within 

the same municipality is the base category. 

 

Size of previous establishment  

As the size of the plant is found to have a negative effect on the probability of finding 

employment and on the probability of self-employment entry in previous research (e.g in 

Huttunen et al. 2003), I will control for this by including the log of the number of employees 

one year prior to the first year in the closure process. Displaced workers from large closing 

plants should thus face longer unemployment spells than those from smaller firms and be less 

likely to enter self-employment. 

 

Early-leaver 

The variable is defined as a dummy variable that is equal to one if the worker is displaced 

three or two years prior to the closure and equal to 0 if the worker is displaced during the final 

year of closure. This implies that establishments with one-year closure processes only have 

“late-leavers”. In accordance with the findings of Huttunen et al (2003) being an early leaver 

should positively affect the unemployment duration. 

 

Self-employment experience 

As past experience of self-employment might reduce the barriers to self-employment entry, it 

is likely to have a positive effect on the probability of becoming self-employed after 

displacement. Self-employment experience equals 1 if the individual in the past, during the 

time of observation, 1986-1998, ever was self-employed.  

 

Year of displacement 

I include dummy variables for the year of displacement to control for year specific effects. It 

is likely to believe that individuals who were displaced during years of recession faced longer 

durations to re-employment than others. 
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Duration 

Duration reports the number of years each individual is out of employment due to the 

displacement. Individuals that are displaced and re-employed within a year has a duration of 0 

years, and are thus not included in the sample, and an individual that is recorded as displaced 

in November 1990 and reemployed in November 1991 has a duration of 1 year. The variable 

Duration enters the multivariate analysis as a set of dummy variables as described in section 

4.1. 
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5. Empirical results 

5.1 Univariate non-parametric duration analysis 
As a first step in the analysis I examine the time taken from displacement due to 

establishment closure until re-employment, or in other words, the duration of joblessness. If I 

assume that the year of displacement also is the first year of search, the dependent variable, 

duration of joblessness, could be viewed as the duration of search.    

 

In Fig. 1 – Fig. 3 the results from the univariate non-parametric analysis is presented. The first 

figure shows the survival and hazard function respectively, for all exits in the sample. The 

survivor function shows the proportion of the individual that “survives”, stays out of 

employment, for a given period in time, whereas the hazard function presents the probability 

of leaving to employment in a given time interval, conditional upon having stayed out of 

employment until that point in time. Figure 2 shows the results for exits to paid-employment, 

treating exits to self-employment as censored and Figure 3 shows the survival and hazard 

functions for exits to self-employment while treating exits to paid-employment as censored. 

In Table 2 the estimated survivor functions and hazard rates are presented for each of the 

destination states, as well as for the total. The censoring time is at ten years of duration as 

described in section 4.2.1. At that point only 13,25% remain jobless and the hazard of 

becoming re-employed is 62,9%. The initial period of negative duration dependency could be 

explained by initially high search intensity that declines over the first five years. The last five 

years following displacements have increasing hazard function, suggesting a positive duration 

dependency, implying that individuals’ search intensity increases as time elapse, which could 

be explained by declining reservation wages for example. The shape of the survival and 

hazard functions for All exits and Exits to paid-employment are quite similar whereas Exits to 

self-employment differ. First of all, the fraction of individuals who become self-employed is 

much smaller than the fraction of individuals that become paid-employed, 9% compared to 

89% and approximately 78% remain out of self-employment after ten years of joblessness. 

Therefore, the size of the estimated survival and hazard rates are difficult to compare, but the 

shapes of the function differ as well. The positive duration dependency seems to dominate 

earlier in the self-employment case than in the paid-employment case as the hazard rates are 

increased already at 4 years, compared to at 6 years in the paid-employment case. After a 

duration of ten years the probability of leaving joblessness for employment, paid-employment 

and self-employment is approximately 63%, 53% and 10% respectively.  
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Fig. 1 Survivor and Hazard functions – all exits   

 

 

 

 

  
Fig. 2 Survivor and Hazard functions – exits to paid-employment   
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Fig. 3 Survivor and Hazard functions – exits to self-employment 
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The survival and hazard functions can be estimated by subgroups, such as by gender and by 

educational level and thereafter compared using a log-rank test to investigate whether the 

different characteristics seem to affect the hazard of becoming re-employed. The log-rank test 

compares, at each exit time, the expected versus the observed number of exits for each group 

and then combines the comparisons over all observed exit times. The null hypothesis is that 

there is no difference between the survival functions corresponding to the different groups, 

and thus rejecting the null hypothesis implies that the different groups experience different 

survival functions. The results are presented in Table 4, all test results suggests that the null 

hypothesis can be rejected at a 1% significance level, implying that the different groups do 

experience different survivor functions. However, in order to estimate the joint effect of the 

covariates and the effect of the continuous variables of previous earnings, size of previous 

establishment and age I use complementary log-log models as discussed in 4.2.2 and present 

the results in the next section.  
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5.2 Multivariate duration analysis 
 

To estimate the joint effect of individual characteristics and other covariates on the 

probability of exit to employment after displacement I use a competing risk-model that 

distinguishes between exits to paid-employment and exits to self-employment and all exits to 

employment. I estimate the model by allowing for unobserved heterogeneity, gamma and 

normally distributed respectively. In Table 5, I present the results from the model including 

gamma-distributed heterogeneity, which is the most commonly used distribution of the frailty, 

as discussed in section 4.1. The results from the model with no unobserved heterogeneity and 

the model with normally distributed unobserved heterogeneity are presented in Table 6 and 7 

in Appendix. The null hypothesis of no unobserved heterogeneity is strongly rejected both by 

using the normal and the gamma distribution, suggesting that there are unobserved 

heterogeneity that affect the results. Furthermore, the duration dependency, estimated by the 

coefficients on the dummy-variables Duration 1-10, increase in magnitude as the individual 

random errors are introduced, as expected. Therefore I choose to present the results from the 

models that include frailty and use a gamma distribution. Overall, the estimated coefficients 

in the models including gamma-distributed frailty are slightly smaller than when the normal 

distribution is used. There is no difference in signs of the coefficients between the two 

specifications and few differences in significance of the coefficients. Furthermore, to account 

for possible serial correlation between spells of joblessness experienced by one person for 

individuals who experience more than one spell, i.e. is displaced more than once between 

1990 and 1998, I include a variable that reports the number of previous spells of joblessness 

in the model. However, I found no significant effect of the number of displacements prior to 

spell S on the probability of being re-employed within spell S. Furthermore I estimate the 

models using a subsample of those individuals who only experience one spell of joblessness 

during the period, but there is no significant change in the estimates. This suggests that there 

might not be a problem with serial correlation and these estimates are thus not reported in the 

Table 4. Since information on previous establishment size is missing for a large part of the set 

of displaced workers as described in section 4.2.1, I have estimated the models without the 

variable ln(size) as well. However, the coefficients on the other covariates a very similar to in 

the models that include ln(size), even though the number of spells increase by 35235. Thus, I 

choose to only present the results from the models including ln(size) in Table 4. The hazard 

rates, which correspond to the exponent of the estimated coefficients, as outline in section 4.1, 

are presented in Table 5 as well as the coefficients and their respective standard errors. Exits 

to self-employment are treated as censored when estimating the probability of exit to paid-

employment and exits to paid-employment are treated as censored when estimating the 

probability of exit to self-employment. 
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The results suggests that men face about 3,6% higher overall re-employment probability than 

women, holding everything else constant. However, women are approximately 6% more 

likely to become re-employed in paid-employment than men, whereas men face an 88% 

higher probability of becoming self-employed than women. Previous research on displaced 

workers find different effects of gender on re-employment probabilities. In some studies men 

are found to have a larger hazard than women and some studies find support for the 

relationship to be reverse (Storrie 1993). One example from the unemployment duration 

literature is Carling et al. (1996), who find that women face higher re-employment 

probabilities than men whereas in Carling et al. (2001) the reverse relationship is found. As 

discussed in Carling et al. (2001), the reasons for the differences are unclear, but could 

originate from different labour market conditions associated with the sample periods. 

Furthermore, Carling et al. (2001) only include insured individuals whereas the earlier study 

includes all unemployed. The results of this study, distinguishing between the two destination 

states of paid-employment and self-employment, also differ as men are found to face a much 

higher hazard to enter self-employment than women, whereas women have a higher 

probability of entering paid-employment. There could be several explanations for this 

difference. One reason for why men are more likely to enter self-employment could be that 

men are less risk averse than women as discussed in section 2.3. Furthermore, as discussed in 

Parker (2009) women tend to emphasize the non-pecuniary benefits of entrepreneurship 

compared to men for whom the monetary profits is a major motive for self-employment entry. 

It is possible that in the situation of joblessness the non-pecuniary benefits become less 

important and that women thus value self-employment less than if they would have been 

employed. Another possible explanation could be that, cultural and social expectations of men 

(as the family provider for example) might decrease the utility of being jobless and thus push 

towards self-employment entry to a greater extent than for women. Or, put in other words, 

that men are more likely to become self-employed due to lower reservation wage for self-

employment than women, due to less risk aversion, and less utility of joblessness due to 

stigma. If women value the expected utility of self-employment lower than men, women, to a 

greater extent than men, would have a reservation wage of self-employment that exceeds the 

reservation wage of paid-employment, and thus more women would choose paid-employment 

over self-employment. However, as previous research on unemployment duration show that 

marital status and number of dependents, often used as an interaction variable with gender, 

have significant effect on re-employment probability, it is possible that such variables would 

capture the effect of gender on re-employment probabilities in a better way.  

 

The coefficients on age and on the square of age are very similar across the first two models 

and suggest that at younger ages the effect of age is positive but at approximately 35-36 years 

of age the probability of leaving joblessness declines with age. The results for exits to self-

employment are however not significant. The interpretation and analysis of the effect of age is 

quite straightforward and in accordance with previous empirical studies (e.g Storrie 1993). 

Previous research find strong evidence of the negative effect of older ages on probability of 

exiting joblessness, which my results support for those who enter paid-employment. The 

advantage of including a quadratic term of age is that the positive effect in the younger ages 

can be captured as well. The results suggest that displaced workers in their mid-thirties face 

the highest probability of becoming re-employed in paid-employment. When studying self-

employment entry, Holtz-Eakin et al (1994) and Taylor (2004) find that a negative quadratic 

term of age begins dominating the positive linear term at around 43 years of age. The decline 

in self-employment after 43 years of age is explained to originate from more risk aversion in 

older individuals. However not significant, my results of the effect of age on self-employment 

entry instead suggest that there is no maximum point in the range of the data, such that self-
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employment entry is increasing with age, even at older ages. This supports the argument that 

older individuals are more experienced, have better access to capital and developed social 

networks necessary for successful self-employment. One explanation for why my results do 

not suggest that the negative quadratic term dominates at older ages compared to the previous 

research is the use jobless compared to employed individuals. Employed older workers, e.g. 

over 43 years old, are assumed to be less likely than younger to leave their employment to 

become self-employed. However, they might not be less likely to enter into self-employment 

if they were jobless, since older individuals that have worse labour market prospects might 

have fewer options when they become displaced than younger and thus self-employment 

might be the only escape.  

 

1
st
 generation immigrants are found to face a 30% lower hazard than non-immigrants of 

exiting to paid-employment, which is similar to the probability of the overall re-employment. 

2
nd

 generation immigrants also face lower hazards than non-immigrants in these models, but 

not as low as the 1
st
 generation. The results differ substantially when it comes to self-

employment entry. 1
st
 generation immigrants face 14% greater hazard than non-immigrants of 

exiting to self-employment. The coefficient on 2
nd

 generation is however not significant in the 

self-employment model.  The lower probability of leaving joblessness to paid-employment of 

immigrants, both first and second generation, compared to natives, can be explained by 

several factors. First, there is a possibility of widespread discrimination of immigrants on the 

labour market, and as discussed in section 2.2, the employers value applicants based on a 

priori beliefs associated with cultural or ethnical background. Second, immigrants might 

encounter other obstacles than discrimination. Language barriers and difficulties in translating 

transcripts of educational or vocational experience may serve as examples of such. It can be 

difficult to distinguish between what is discrimination and what is not, but regardless of 

which is dominant, both increase the segregation on the labour market and constrain the 

labour mobility. As the size of the effect of being an immigrant on the re-employment 

probability is so large, 30% higher than for natives, measures aimed at decreasing 

discrimination on the labour market as well as measures that strengthens the position of 

immigrants on the labour market, such as language education, would improve the labour 

mobility of immigrants. Second generation immigrants also face a lower probability of 

entering paid-employment than natives, but the effect is smaller than for first immigrants. 

However, as one can assume that for example the language barriers would be lower for 

second-generation immigrants than for the first generation, and as second generation 

immigrants still face quite substantially lower (10%) re-employment probability than natives, 

the discrimination effect seems to be quite large. Furthermore, self-employment is more 

common amongst immigrants in Sweden (Tillväxtverket 2012), and my results show that 

immigrants (at least first generation) face a higher probability of becoming self-employed 

when displaced than natives. As found by, amongst others, von Greiff (2009), those with the 

worst labour market position becomes self-employed when displaced to a greater extent than 

those with better positions. This supports my results, which show that immigrants have lower 

probability of entering paid-employment and thus higher probability of entering self-

employment. Another angle, which also could be supported by the results, is, as discussed by 

Parker (2009) and in section 2.3, that immigrants are self-selected risk-takers as they once 

have left their home country. If risk reduces the expected utility of self-employment by less 

than for more risk avert natives, more immigrants would become self-employed. Together this 

implies that, there are two (at least) forces that increase the probability of immigrants’ self-

employment entry – less risk aversion increase the expected utility of self-employment, and 

worse labour market prospects decrease the expected utility of paid-employment. 
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The pre-displacements earnings are found to have a large positive, and in all models 

significant, effect on the re-employment probability. This suggest that, as discussed in Meyer 

(1990) and in section 2.2, high-income earners have higher search intensity than low-income 

earners, or that the high-income is correlated with high ability and thus, high-income earners 

are the most attractive on the labour market and are thus offered more jobs after displacement. 

My results are thus in contrast with what is discussed in Narendranathan et al. (1985), where 

high-income earners are claimed to suffer from longer joblessness durations due to a narrower 

search field for new employments. The effect of earnings is positive, although much smaller, 

in the self-employment case as well. One possible reason for why the effect on self-

employment probability is less is that high earnings might be correlated with high ability but 

not necessarily with high entrepreneurial ability. If the previously high income sends signals 

to new employers of high productivity it would increase the probability of re-employment, but 

as there by definition is no employer to send signals to in self-employment, there would be no 

such effect in that case.  

 

The estimated coefficients on the educational levels are somewhat surprising. The results 

suggest that education is negatively associated with the probability of becoming re-employed. 

This is not in accordance with previous findings. I have tested different specifications of the 

educational level, including using fewer, as well as additional, subcategories and excluding 

those with the highest level of education (PhD), without affecting the results of the 

estimations. One possible explanation could be that highly educated workers are more likely 

to be searching for jobs in smaller segments of the labour market and thus less likely to be 

offered a job. A more likely explanation is that those with at least secondary education are 

more likely than those with primary education (the base category) to attend additional 

schooling during the period of joblessness. Due to lack of records of whether or not 

individuals engage in educational activity during their joblessness spell, I am forced to 

assume that the educational level is constant over the entire spell, which might affect the 

results and possibly explain the negative correlation. The negative effect of tertiary education 

on re-employment probability is strongest in the self-employment model, approximately 24% 

less than for individuals with primary education. This is perhaps less surprising as, as 

discussed by Casson (2003) and von Greiff (2009) and in section 2.3, high levels of education 

can positively influence expected earnings and thus increase the self-employment reservation 

wage, and furthermore, high levels of education might not correlate with high entrepreneurial 

ability. 

 

Long tenure of previous establishment is negatively associated with re-employment 

probabilities in all three specifications. The difference between having a tenure of one, two or 

three or more years is rather small, such that those with at least one year on tenure face 

between 10% and 13% lower re-employment probability than those with less than one year of 

working experience at the same establishment (which is the base category). As found by 

Hammermesh (1987), the short-term costs of displacement are associated with the unexpected 

loss of firm-specific human capital. Furthermore, permanent loss of firm-specific human 

capital is found to be the main reason for long-term costs to displaced workers as well in 

Böheim and Taylor (2002). If firm-specific human capital is accumulated over time of 

employment this implies that the longer an individual is employed, the more the firm-specific 

human capital is accumulated and thus the more firm-specific human capital is lost when the 

individual is displaced. Translated to re-employment probabilities, this suggests that high 

levels of firm-specific human capital reduces the re-employment probability and using length 

of previous employment as proxy for firm-, or more precisely, establishment-specific human 

capital, the results support such a relationship. The difficulties of transferring the firm-specific 
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human capital to new firms thus reduces the labour mobility, as discussed by Holmlund 

(1984). As the relationship is found to be negative the firm-specific human capital aspect 

seems to dominate the effect of what is stressed by Jovanovic (1979), that long tenures 

implies good matches, which should send signals of high productivity to new employers. 

However, using a different measure might yield different results. Such that, if records on 

workplaces of individuals were available for several years back in time, more than three sub-

categories could be included and the effect of short versus long tenures could have been easier 

to distinguish. However, as all of the coefficients are highly significant, it is clear that tenure 

of less than a year is superior to more than a year when it comes to re-employment probability. 

This is also in accordance with Huttunen et al. (2003) who find that longer tenures are 

associated with decreased post-displacement earnings.  

  

Living in the same municipality for several years is suggested by the results to increase the 

probability of leaving joblessness. Those that have lived at least three years within the same 

municipality at the time of displacement face approximately 20% greater hazard than those 

who moved to the municipality less than a year before the displacement. These results support 

the expectations that possessing a large amount of region-specific human capital, accumulated 

over time of experience from the region, increase the probability of re-employment. Same 

municipality should however not be regarded as a proxy for social capital, although it is likely 

to pick up some of the effects of social capital on the re-employment probability, as living in 

the same region for several years increases the likelihood of expanding a social network for 

example. In comparison to firm-specific human capital, the region-specific human capital 

does not decrease at the time of displacement and could be valuable to new employers as well 

as it could facilitate the search process and reduce the search costs to the individual. One 

explanation for the reduced search costs, in accordance with social capital theory, is that 

social contacts could help in the search process and furthermore, could increase the 

probability of re-employment by recommendations to new employers. In that scenario, as 

concluded by Albrecht and Van Ours (2006) educational level for example, play a minor role 

as there is access to other guarantees and signals of the productivity of the worker. 

Furthermore, the search process is facilitated by knowledge of the local labour market as well, 

which would be more easily accessed by those who have lived in the region a longer time. It 

is also likely to believe that knowledge of the local region could affect the choice of whether 

or not to set up a new business, by being familiar with the local demand for products and 

services and the local labour supply. However, the effect of Same municipality is rather small, 

negative and insignificant in the self-employment model.  

 

The effect of the size of the previous establishment is not found to be significant for those 

who exit to paid-employment. In both of the other models the effect is found to be 

significantly negative, meaning that hazard of re-employment decreases with previous 

employment’s establishment size. Huttunen et al. (2003) find a negative relationship between 

pre-displacement establishment size and post-displacement earnings. The similar conclusion 

can be drawn from my results from the overall and self-employment model.  However, the 

effect is much larger in the self-employment model. As discussed by Boden (1996) and 

Wagner (2004) and in section 2.3, there is a possible negative relationship between self-

employment entry and establishment, or firm size. There are two different explanations 

provided: either small establishments are more entrepreneurial in nature or larger 

establishments provide favourable working conditions that workers are reluctant towards 

leaving. The first of the two aims at explaining that individuals that work in smaller 

establishments might have gained knowledge and experience from an entrepreneurial setting 

that could be useful when entering self-employment and thus, increases the expected utility of 
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self-employment by reducing the risk, whereas the latter explanation stresses that the 

favourable conditions increases the reservation wage of self-employment. As individuals in 

this study do not have a choice of leaving one employment for another, the latter explanation 

is not applicable on these results. Thus, the results suggest support for the expectation of firm 

size having a negative effect on self-employment entry probability.  

 

Leaving the establishment early in the closure process is suggested to have a rather strong 

negative effect upon re-employment probability, approximately 20% less than for those who 

leave just one year prior to closure. This is in accordance with the findings of Hutunnen et al. 

(2003) who find that workers who leave early in the closure process suffer more from 

displacement in terms of post-displacement earnings. However, I do not find a significant 

effect in the self-employment model. The results support the expected negative relationship 

between early-leavers and productivity, such that the employer at the closing establishment 

lets the least productive workers go first, and that these are the less attractive workers on the 

labour market. On the other hand, if a worker voluntarily leaves the establishment early in the 

closure process, as suggested by Schwerdt (2008), it would be the most productive workers 

who left. Furthermore, those who voluntarily leave the establishment early would probably 

only leave if they had already found a new employment. As described in section 4.2.1, these 

individuals are excluded in my sample, as I only study the effect of re-employment 

probability of displaced individuals who experience at least one year of joblessness. The 

exclusion of these individuals could thus explain why the effect of early-leaver is not positive 

as in Schwerdt (2008) but negative as in the finding of Huttunen et al. (2003). It implies that 

the workers who are let go early in the process, and then suffers from joblessness, are the least 

productive ones, with the worst labour market positions. The insignificance of the coefficient 

in the self-employment model is perhaps not surprising; as individuals with worse labour 

market positions are more likely to become self-employed when displaced than more 

attractive workers (as found by for example von Greiff (2009)), the effect of being an early-

leaver, and thus as suggested by the results less attractive, should not decrease the self-

employment entry probability.  

 

Having experience from being self-employed is found to be overall beneficial for re-

employment probability, but has a negative effect on the probability of entering paid-

employment. An explanation of this is that having self-employment experience is highly 

positively affecting the probability of self-employment. Those that have been self-employed 

at least once since 1986 (the first recorded year in the dataset) face almost 219% of the hazard 

faced by inexperienced to become self-employed during the spell of joblessness. Evans and 

Leighton (1989) find that there is a positive relationship with past self-employment 

experience and the re-entry probability to self-employment. This is in accordance with my 

findings, which suggest that the individuals who have self-employment experience are much 

more likely to become self-employed than those without experience. One explanation of this 

relationship is that individuals learn about their entrepreneurial ability through the process of 

starting a firm as discussed by Jovanovic (1982), and thus, knowing one’s entrepreneurial 

ability might add less risk to the choice of whether or not to become self-employed and 

increase the expected utility of self-employment entry. Furthermore, knowledge about how to 

start and run a business reduces the start-up costs associated with for example retrieval of 

knowledge about the legal- and tax system. 

 
The coefficients on the year of displacement dummy-variables are all negative, which 

suggests that the workers that were displaced during 1990 (which is the base category) faced a 

much higher hazard of leaving joblessness than those displaced during later years. In 1990, 
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the unemployment rate was very low in Sweden, approximately 1,8%, but by 1991, it had 

increased to 3,2% and one additional year later, it was above 5% and after that point in time, 

the unemployment rate has never been at the low levels of 1990 (World Bank 2013). This 

could thus explain the initial decrease in the hazard rate until 1993 where a slight increase is 

estimated. Possibly, this increase could be explained by the development of the 

unemployment and GDP growth rates during the period. Those that were displaced between 

1991 and 1993 were displaced during a time of negative GDP-growth and increasing 

unemployment in Sweden. However, the growth increased substantially to about 4% by 1994, 

suggesting that those that were displaced in 1993 and were jobless for at least a year were met 

by better labour market conditions than those displaced just a year earlier. The GDP-growth 

remained positive between 1994 and 1998 but was somewhat lower during 1996 and 1997, 

which possibly could explain the lower hazard rates for those who were displaced in the mid 

1990’s. Moreover, the hazards differ between the models, hazard of exit to self-employment 

is lower for those who were displaced between 1991 and 1993 and then increases again. This 

could possibly imply that the negative effect of the crisis in early 90’s came with a one-year 

lag for those who decided to become self-employed compared for those who were re-

employed in paid-employment. 

 

As discussed in section 4.1, the positive duration dependency will be under-estimated if there 

is ignored unobserved heterogeneity in the model. As can be seen in Table 6-8 in the 

Appendix the coefficients on Duration increase (are less negative and, or more positive) as 

the unobserved heterogeneity is accounted for. The hazard rates corresponding to each of the 

duration-years are significant in all but four cases, year 3 and year 4 in All exits and year 7 

and year 8 in Exits to paid-employment. Similar for all three models is that hazard is rather 

smooth and increasing with duration. Hazard of exiting to self-employment is however 

initially decreasing until the third year of joblessness. In the case of exits to paid-employment 

the increasing size of the coefficients on Duration suggests that there is a positive duration 

dependency and for exits to self-employment the results suggest an initial negative duration 

dependency to be followed by a positive duration dependency. As discussed in Storrie (1993) 

most evidence from Sweden suggest a positive duration dependency on the re-employment 

probability of displaced workers. The initial negative duration dependency found in the self-

employment model suggests that it either it takes time to start a business or that self-

employment is not displaced workers’ first choice, or both. In terms of decreased reservation 

wages the results imply that reservation wages decrease with joblessness duration which 

cause the re-employment probability to increase, possibly due to intensified search behaviour. 

The reservation wage for self-employment also decrease with time, but only after a few years 

implying that during the first years of joblessness the expected utility from self-employment 

is lower than the expected utility of joblessness, whereas the expected utility of paid-

employment is higher than the expected utility of joblessness right away. 
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6. Conclusion and suggestions for future research 
 
In this study I investigate the relationship between individual characteristics of displaced 

workers and the probability of re-employment. I use a competing risks hazard model, 

distinguishing between exits from joblessness to self-employment and to paid-employment 

respectively. I include all individuals who were between 25 and 55 years of age at the time of 

displacement, and who suffered from at least one year of joblessness after being displaced 

between 1990 and 1998 due to establishment closures that occurred between the years 1990 

and 2001, allowing for the closure procedure to be between one and three years long. Each 

individual is followed, from the year of displacement until the year of re-employment or at the 

latest, ten years after displacement. I use semi-parametric estimation techniques for discrete 

time data and in consistency with previous research, my results show that subgroups of the 

jobless individuals experience different re-employment probabilities.  

 

As discussed in the theoretical background to this paper, facilitating labour mobility will 

increase the positive knowledge spill overs to firms and employers, and thus increase the 

overall economic growth and development. In this paper, the focus is on the work force that is 

released due to establishment closures, and as this group is found have longer unemployment 

durations than other groups (e.g. in Jans 2002), improving the position of the displaced 

workers on the labour market should decrease the overall unemployment rate and prevent the 

decline in human capital that comes with long joblessness durations. Helping the displaced 

workers with the worst labour market positions, that otherwise would face long durations of 

joblessness, into employment again would be beneficial to the society at large as the cost of 

the loss in human capital is minimised. Therefore, recognising which individuals that face the 

worst labour market conditions is important in order to be able to formulate well-targeted 

labour market policy measures. The results suggest that long previous tenures, probably 

correlating with large amount of firm-specific human capital, have a negative effect on re-

employment probabilities. This could imply that new employers value firm-specific human 

capital less than more general human capital. Although, as is argued by endogenous growth 

theory, the spill over effects of human capital occur as individuals with different experience 

and different knowledge interact. Together this means, somewhat simplified, that the 

displaced workers with the largest amount of specific human capital to spill over to others, are 

the ones that are unwanted by the employers-to-be. There are several possible underlying 

explanations for this; one possibility is that workers have problems expressing their qualities 

and skills learnt in previous employment in applications and interviews, and that employers 

are unaware of the benefits that could come with spill overs. By focusing on individuals with 

long previous tenures and assisting those in how their acquired skills can be used in another 

setting might improve the mobility and matching rate of this set of workers. 

 

The effect of self-employment experience on the probability of re-entering self-employment 

is shown to be very strong. This suggests that the barriers to self-employment entry, such as 

complicated taxation regulations, might inhibit individuals that otherwise would have entered. 

By either simplifying the regulations and, or, at an early stage provide education on self-

employment, the negative effect of not having experience as self-employed should be reduced. 

Furthermore, the results show that the longer an individual stays jobless, the more likely he or 

she is to become self-employed. This suggests that the longer an individual is jobless, the 

reservation wage of self-employment decreases. Thus, individuals who, if they were not 

jobless, would not have become self-employed, now might consider self-employment as an 

escape from joblessness. If these necessity-driven new self-employed fail as entrepreneurs, 

the damage to the individual and to the society at large could be even larger than if the 
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individual had remained jobless a little longer. Therefore, promoting self-employment entry 

to jobless displaced workers might be an effective means of reducing the post-displacement 

joblessness but might not necessarily be beneficial to the specific worker or to the society at 

large if the self-employed is unsuccessful. It would therefore be interesting to further 

investigate the success rate, and its distribution, of the ones that become self-employed in 

order to escape joblessness after establishment closure, in order to add to the understanding of 

when self-employment is a good solution both to the individual and to the society at large, 

and how it is best promoted.  

 

Furthermore, the results presented in this paper show how immigrants face much higher 

barriers to re-employment in paid-employment than non-immigrants, and as outlined in 

section 5, this could be a result of both discrimination on the labour market and for example 

language barriers that inhibits the matching possibility between employees and employers. At 

the same time, the results show that immigrants to a larger extent become self-employed than 

non-immigrants, which also speaks in favour of the necessity-driven self-employment entry to 

be prevalent. Policy measures aiming at reducing labour market discrimination of immigrants 

would facilitate the labour mobility amongst immigrants and hopefully help creating better 

matches between worker-skills and knowledge and employers and firms. Furthermore, 

investigating which industries the displaced workers choose to start a business within once 

they enter self-employment would be important in order to understand how the human capital 

is preserved and used. This is not only interesting to investigate for the group of individuals 

who become self-employed but also for the group of individuals who re-enter paid-

employments. As discussed earlier, the human capital is expected to decline with 

unemployment or joblessness duration, but it is also likely to believe that firm- or industry-

specific knowledge and skills that the individual have accumulated over time, will depreciate 

if the individual after displacement ends up in a completely different industry or occupation. 

Therefore, the positive spill over effects that one could expect from the increased labour 

mobility as a consequence of establishment closure, would be decreased if the knowledge is 

not absorbed by the destinations that have the best use of it. Furthermore, the re-employment 

probability would be higher in regions with several employers and firms within the same 

industry or that requires similar knowledge as the individual would not have to move to 

another city in order to find a job within the same industry. Consequently the labour mobility 

and positive spill over effects in the regions would be high, although the region would be 

sensitive to industry-specific negative shocks.  

 

Moreover, it would be interesting to investigate how the reason for the closure itself affects 

the duration of joblessness and the destination of the displaced workers. For example, region-

specific, industry-specific and more general negative shocks affect the labour market 

differently, and thus different policy measures are required to handle the changing conditions 

for workers. It is for example reasonable to think that in an industry-specific negative shock, 

the overall demand for the specific skills needed is reduced and thus would affect the workers 

differently than in closures due to increased competition from new and more productive firms 

for example. As the results from this paper suggest that different groups of displaced workers 

face significantly different re-employment probabilities, further investigating the relationship 

between the reasons for the closures and displacements and the destinations of the displaced 

workers once they are re-employed would add to the understanding of how labour mobility is 

best facilitated in order to preserve human capital and increase the positive spill over effects 

and economic growth. 
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