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Abstract: This paper investigates the impact of 
individual characteristics (gender, age, education 
level, and marital status) and regional influences on 
unemployment duration of young in Tunisia using 
data from the Panel Study of Tunisia Labor Market 
2014 (TLMPS 2014). The Kaplan-Meier estimates of 
the survival function are presented (used) to analyze 
the determinants of unemployment duration. Results 
point (out) significant differences between men and 
women in the difficulty of getting a first job. These 
differences consist mainly in the following points. 
First, education appears as a highly positive factor in 
reducing the duration of unemployment, particularly 
for women. Second, the rural – urban gap continues 
to be significant in this context. Third, residents of 
regions with higher unemployment rates, all else 
equal, have longer duration of unemployment. In all 
regions, women have relatively longer duration of 
unemployment. Fourth, the unemployed persons 
from the age group 25-30 years have a higher 
probability of remaining unemployed. Fifth, married 
women have significantly longer duration than 
married men before finding jobs. These results may 
be useful and can improve the implementation of 
adequate policies on the Labor market of Tunisia by 
identifying vulnerable groups of persons that look for 
employment. 
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1. Introduction 

Tunisia currently suffers from remarkably high youth unemployment. The statistics indicate 
that the youth unemployment rate, at successive cyclic peaks, increased from 29.49 percent in 2010 
to 35.12 percent in 2015 and 36.06 percent in 2016 (INS). 

The increase in the youth unemployment rate at various times in the last few decades is mainly 
due to an increase of new entrants to the labor force on the first hand, and to a high duration of 
unemployment on the other hand; indeed, it takes most people a long time to find a job. This 
situation raises the question of how some persons take longer to get a job than others. 

In order to properly design policies to (alleviate) address the growing problem of 
unemployment in Tunisia, it is important to understand how the probability of exiting 
unemployment varies with demographic and individuals’ characteristics. In other words, it is 
essential to understand the path of people from school to work and the extent to which they can or 
cannot quickly find a job and how long it really takes to get employed. 

Numerous statistics have been put in place in order to analyze determinants of unemployment 
and its dynamics. The empirical literature on unemployment duration is vast and encompasses a 
variety of themes. New analysis by Gontero and Weller (2017) shows that understanding the 
difficulties in the transition from school to work is not just a matter of analyzing the youth 
unemployment rate among first-time job seekers, since it is a more complex phenomenon that cannot 
be captured by a binary opposition between employment and unemployment. While the 
unemployment rate is a key indicator of the average severity of the problem for an entire population, 
it masks the dynamic nature of the labor market by failing to capture the length of time individuals 
spend unemployed. Following Ciucă and Matei (2010), unemployment duration is an important 
variable that explains the changes in labor market, and is generally used to model jobs creation, 
especially when analyzing the relationship among the employment, unemployment, and labor 
market exit flows. A labor market where few people become unemployed, but where they tend to 
remain unemployed for a very long time, is more insecure than one in which there are many more 
persons that become unemployed but remain in that position for a shorter period of time (Bajram, 
2013, p. 36). 

Theories explaining the unemployment duration are abundant in both the fields of sociology 
and economy. We distinguish three approaches. According to the Signalling Theory, long-term 
unemployment reduces one’s motivation to search for employment (Vishwanath, 1989; Luijkx & 
Wolbers, 2009). Long unemployment duration is perceived as a negative signal by potential future 
employers. Job search theory asserts that the transition or exit probability out of unemployment 
depends on two factors such as the probability that the worker receives a job offer and the probability 
that the job offer is acceptable. Human capital theory indicates that workers with higher levels of 
education move into employment more quickly than workers with less education (Devine & Kiefer, 
1991). The longer the schooling duration leads, the larger the number of occupations a worker can 
apply for. 

This paper has two objectives. The first is to show that the time it takes to get a job after 
leaving school has longer-term effects on labor market outcomes. The second objective is to 
understand how the probability of exiting unemployment varies with individual characteristics 
(gender, education, age, etc.). 

We focused on the analysis of the unemployment duration in Tunisia. The data used consisted 
in a sample of 1126 unemployment spells observed during the period 2005-2014. The sample was 
restricted to youth, aged 15 to 30 years. Less attention has been paid to determinants of 
unemployment duration. To our knowledge, this is the first study on the duration aspect of 
unemployment in Tunisia although the incidence of unemployment was considered by earlier studies 
(Boughzala, 2004, Marco & Audrey, 2011, Haouas, Sayre, & Yagoubi, 2012).  

This paper is divided into five major sections: Section 2 provides a general theoretical 
framework and reviews the empirical literature on factors influencing the time taken for school 
leavers to enter their first job. Section 3 describes the Kaplan Meier method used to model time-to-
first-job. Section 4 discusses the data obtained from the panel survey of Tunisia Labor Market 
(TLMPS 2014) in order to construct a cross-section of durations of unemployment spells and present 
the results. Conclusions appear in section 5.  
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2. Theoretical and empirical considerations 

This section provides a general theoretical framework and a survey of the empirical literature.   
Theory of search on labor market explains why unemployed persons delay taking up of employment 
and the duration of unemployment. In this area many theories explaining the phenomenon of 
duration in unemployment and approaches are conducted.  

We focus on four widely cited theories focusing on employers’ perceptions: human capital 
theory, general signaling theory, and job search theory.  

The abilities and skills of the masses are called human capital. It determines the productivity 
of the economic growth and development of the different sectors. It has very positive effect on 
economic growth and economic development and it orients effects on the unemployment. Human 
capital is a best instrument to reduce the unemployment. Education is a key factor to promote the 
efficiency and capabilities of the masses. It is one of the main determinants for the youth 
unemployment rate. Several studies have been carried out to estimate the impact of human capital 
on unemployment. Results suggest that education is positively and significantly impact on 
employment level (Bashir et al., 2012, Chaudhary et al., 2010). When youth invest in their educations 
as a result they decrease their unemployment opportunity cost. Researchers conclude that rate of 
return to education and youth unemployment have positive relation. 

Human capital is likely to depreciate in the case of long-term unemployment. A long duration 
of unemployment may have a demoralizing effect on human behavior. As a result, the unemployed 
may lose their skills and they may be less employable. One of the attempts to explain the sources of 
duration of unemployment emphasizes the depreciation of human capital. This explanation is 
referred to as duration theory or human capital theory (Mikhail, Eberwein & Handa, 2003).  

Christelle et al. (2010) estimate the relationship between long-term unemployment and 
education. They find that the level of human capital has a negative effect on unemployment; the 
chances of a person to be remain in long-term unemployment decreases with increases in her/his 
educational level. They show that younger workers (20-30 years) are more beneficial than older 
workers (50-65 years). 

Evans and Koch (2007) examine the relationship between unemployment and human capital. 
They conclude that levels of education tend to increase the average employment duration. 

Ferral (1997) finds that people with lower levels of educational attainment receive job offers 
less often than those with higher levels of attainment, leading to longer expected unemployment 
duration for those with lower levels of attainment.  

Similarly, findings from empirical studies indicate that individuals with higher levels of 
educational attainment have a higher employment probability, and consequently a shorter period of 
unemployment (Nielsen et al., 2001, Dolton et al., 1994). 

To conclude the literature section, we can say that the education improved the rate of 
unemployment decreases and vice versa. Indeed, education is negatively related to 
unemployment. Human capital (education) has significant and strong impact on 
unemployment in short run and in long run. 

The standard job search theory provides a valuable framework for the analysis of 
unemployment’s duration. According to this approach, the probability of leaving unemployment is 
the product of the probability of receiving a job offer times the probability of accepting it (Stigler, 
1962; McCall, 1970; Mortensen, 1970). 

Search theory considers unemployment duration as a searching process where job offers are 
received at a constant rate and where individuals sequentially search for a new job (see Mortensen 
1970 and McCall 1970 for details of the basic framework).  

A person looking for a job is confronted with a specific and known distribution of potential 
incomes. Variance of the income offers result from asymmetric information and different matching 
qualities. Usually, in search theory, the income distribution is taken as given and might be thought of 
as an a priori distribution that is revised while searching proceeds. 

Using a duration model in the reduced form approach, Feinberg (1977) finds unemployment 
duration to be shortened with higher risk aversion. Unfortunately, the data set used by Feinberg does 
not contain a direct risk measure but instead builds on an index considering behavior in different 
risky situations, such as having insurance on cars. Cox and Oaxaca (2008) find in their empirical 
experiments that risk adverse people stop searching earlier, than risk neutral people, as proposed by 
job search theory. Schunk and Winter (2007) are interested in the reason for the earlier stopping of 
job search than proposed by standard job search theory by many people. They proposed two 
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different explanations. One of them is the existence of risk aversion, while the other focuses on the 
existence of limited cognitive processing capacities. However, in their investigation they do not find 
evidence for risk aversion, but for loss aversion (Kahnemann & Tversky, 1979). 

Signaling theory is the collection of theories arguing that when people are confronted with 
limited information, they use this available information as a signal for other, unobserved factors 
(Vishwanath, 1989; Blanchard & Diamond, 1994; Moscarini, 1997; Kroft, Lange & Notowidigdo, 
2013; Eriksson & Rooth, 2014).  

According to this theory, long-term unemployment might signal unobserved productivity 
determinants (e.g. lower intellectual or social capabilities) (Vishwanath, 1989) or lower motivation 
(Luijkx & Wolbers, 2009). This second channel is thereby closely related to Arrow’s (1973) model of 
statistical discrimination.  

A final theory stipulates that potential employers follow the behavior of other employers when 
making the decision to invite someone for a job interview. This is termed rational herding 
(Oberholzer-Gee, 2008). One such factor from which employers might infer the screening behavior 
of their colleagues is job candidates’ unemployment duration. If this unemployment duration is 
relatively long, recruiters might conclude that other employers have found the candidate’s 
productivity to be low. A long – term unemployment might thus, also following this theory, lead to 
the conclusion that it is unprofitable to hire the candidate. The last three theories are in fact a broad 
sense application of the signaling theory. Indeed, apart from the direct signals of unemployment 
mentioned, the unemployment spell might signal (a) skill loss, (b) lower trainability and (c) 
rejections by other employers.  

Possible theoretical explanations at the employee side are mainly psychological in sort. One 
possibility is that a long unemployment spell reduces one’s motivation to search for employment. 
Clark, Georgellis and Sanfey (2001) show that the unemployed can become indifferent to the 
prospect of becoming employed after a lengthy unemployment spell. Arulampalan, Booth and Taylor 
(2000) argue that the long-term unemployed will reduce their reservation wage and will be more 
willing to accept low-quality jobs, which are more likely to be unstable. Mortensen (1986) points 
towards the institutional side and states that unemployment insurance constitutes a disincentive to 
search for the long-term unemployed. 

An unified model integrates employer and employee-search procedures to explain the 
determinants of time-to-first-job (Warner et al., 1980). An explanation of the duration of 
unemployment spells should account for all three factors; lower level of human capital and, therefore, 
productivity compared to adults, which makes employers prefer adults. Individuals seeking a job 
must first locate a firm with a job vacancy, a prolonged transition process may be the consequence 
of employers being dissatisfied with a school leaver’s qualification or a worker being unhappy about 
the quality of the positions currently offered in the market. The probability of leaving unemployment 
is the product of these three factors. 

More specifically, it is the level of education relative to that of other labor market entrants that 
leads to a successful transition from school to work, as this determines an individual’s position in the 
labor queue (Thurow, 1975).  

Existing studies report a number of key determinants for this individual-level unemployment 
duration. Gradin, Canto, and del Rio (2012) find that the economic slowdown increased 
unemployment durations in certain EU countries, in Spain, Portugal, Greece, the UK, France, Italy, 
and Poland. 

Previous studies have identified factors that influence the time-to-first-job after leaving 
school. 

A factor found to have a substantial influence on the time the time it takes to get first job is 
educational attainment. According to earlier studies (Chuang, 1999, Nielsen et al., 2001), the longer 
that school leavers stay unemployed, the less likely they are to become employed. The time-to-first-
job is influenced by the duration of a school leaver's time spent in the state of non-employment.  

Several studies indicate that gender is also related to unemployment duration. Females take 
longer to find their first job than males (Eylandet al., 1989 Lassibille et al., 2001, Genda & Kurosawa, 
2000).This result indicates that females and males should be analyzed separately. 
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3. Survival analysis of unemployment duration  

The aim of this section is to contribute to a better understanding of the factors which affect 
unemployment duration by investigating the relation between unemployment duration, and 
personal and labor market characteristics, using a Kaplan Meier method. Unemployment duration 
represents the length of time spent by unemployed people who have been continuously looking for 
an occupation. Mean duration is the average computed from single weeks (months or years) of 
unemployment. We provide some interesting details about youth unemployment duration 
(unemployed, inactive and not in education or training, with the aim of looking for work later).  

3.1 The Kaplan-Meier method 

Job search theory provides a useful framework for the analysis of duration to first job. Under 
this theory, individuals start their job search process immediately after leaving school.  

The conditional probability that an individual school leaver will be employed in a given 
interval (t, t + dt) is the product of the probability of receiving a job offer and the probability of then 
accepting it. The latter is the probability that the wage offer exceeds the reservation wage. 

Kaplan-Meier Method, called the product-limit estimator, was developed by Edward L. Kaplan 
and Paul Meier. This method is used in medical studies where “death” and “alive” are used frequently.  
In the context of this paper, we replace “death” by employment and “alive” by unemployed.  

The main variable of interest is the duration of unemployment, which is stochastic and 
denoted by T, where T is a random variable called lifetime or survival time (1958). 

In the empirical literature, T is taken as a continuous random variable (for example Grogan 
and van den Berg, 2001) for convenience. However, T is, in practice, usually available in monthly 
form (or grouped into time intervals). The theoretical developments of the hazard function and the 
associated likelihood function with the grouped duration data, are provided by Prentice and 
Gloeckler (1978), Kiefer (1988) and Sueyoshi (1995). In this paper we take grouped nature of the 
unemployment duration data we have explicitly into account. We now briefly describe the alternative 
specifications about the hazard rate following Sueyoshi (1995). 

F(t)=Pr(T<=t), is the cumulative distribution function of T, where t denotes realization of T, 
and S(t)=1-F(t) is the survivor function of T. 

S(t), the survival function is the probability of an individual surviving (remaining 
unemployed) at t units of time from the beginning of the study 

In general, the survival function    S t P T t  ) gives the population’s probability of 

surviving beyond t, the cumulative distribution of T is    F t P T t  and the probability density 

function is  
 dF t

f t
dt

 .  This means the survival function    1S t F t  . 

The Kaplan-Meier estimator is a simple method allowing the  computation  of  an  estimated  
survival  function  in  the  presence  of  right  censoring .   

    1 21 ...k kS k S k p p p p       

kp  is the proportion of individuals surviving at least the k-th year after they have survived 

 1k   years. 

Denotes id  as the number of observed events at time it  , and i i in d r   is the number of 

subjects whose event time is not less than, where ir is the number of subjects alive after time  t i . 

The PL estimate of survival probability at time t was proposed by Kaplan-Meier as:

   1 1
i

i
i

t t t t i

d
S t h

n 

 
    

 
  if t the first uncensored event time and   1S t   before that. 

We are interested in the following question. What is the probability that the spell of 
unemployment will end in the next short interval of time, say dt, given that it has lasted until time t. 
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This defines the hazard function which is a very popular way of analyzing duration data for 
several reasons. These models can handle censored durations; variables that change over time and 
allow examination of duration dependence (see Ham & Rea, 1987).  

3.2. The Data Set 

The sample is restricted to individuals aged between 15 and 30 years, with information 
concerning personal characteristics. Table 1 gives the frequencies and percentages for different 
categories of unemployment status. This table shows that, of the 1126 individuals in the study, 718 
individuals remained unemployed, and 408 individuals became employed.  

The high percentage of young unemployed registered (right – censored data) shows that 
young people cannot find a job after finishing their studies, as the labor market in the country is not 
ready to receive them. 

 
Table 1: Employment status of unemployed individuals 

 Frequency Percent 
Right – censored data 718 63.77 
Completed observation 408 36.23 
Total 1126 100 

Source: TLMPS 2014 and authors’ calculation 
 
The available information for each individual is: the beginning date of unemployment spell, 

gender, age, education, place of residence (urban or rural), region and marital status. The variables 
used in the analysis of unemployment duration are presented in annex (Table A1). 

Details of the categories of explanatory variables are listed in Table 2.  
In data processing we have grouped persons by their educational level in five groups: low 

group (Illiterate, Read and Write), less than intermediate (primary school), intermediate- 
(secondary school), above intermediate-preparatory (university short cycle), university & above 
(university long cycle and post-graduate). We distinguish between two age groups (15-24 years and 
25-30 years). 

We have grouped persons by three regional residencies:  Greater Tunis, Western regions, 
and Eastern regions. In Tunisia, since several years the West has become one of the poorest regions. 
It registers of the highest rates of poverty in the country, same thing for the level of unemployment 
and illiteracy. 

Regarding the variable gender, of 52.40 percent of women registered in our database 22.88 
percent leave unemployment by becoming employed, and of 47.60 percent of men registered, 50.93 
percent leave unemployment by becoming employed.  

The differences between men and women, although existent, don’t allow us to point out 
a clear advantage for one of these two categories. 

As for age, for the group 15-24 years 25 percent leave unemployment by becoming employed 
and 39.02 percent of the young people aged between 25-30 years registered in the database leave 
unemployment by becoming employed. 

Regarding the level of education, 11.38 percent registered in the database are university 
graduates, 30.16 percent leave unemployment by becoming employed. 16.89 percent graduated only 
from secondary school, 32.09 percent become employed. 7.41 percent are without education, only 
29.27 percent leave unemployment by becoming employed.51.40 percent graduated only from 
primary school (less than intermediate), 40.42 percent become employed. 12.92 percent of persons 
graduated from above intermediate-preparatory (university short cycle), 35.66 percent leave 
unemployment by becoming employed. 

Registered unemployment rates in these regions clearly indicate the East-West distribution. 
Eastern regions have the lowest unemployment rates.  

The order of regions is the same regardless of which unemployment rate is taken into account. 
The difference is only in the levels as noted above for the aggregate data.  

The reasons for the East-West distribution of unemployment rates can be mainly attributed to 
different patterns of economic activity in the former system. 

In the former system, eastern regions were characterized by a large share of manufacturing 
activities, specifically specialized in labor intensive industries, such as textile industry. 
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In rural area there is a high level of youth unemployment, practically one of every three young 
person is employed. 

 
Table 2: Different categories of chosen explanatory variables 

Explanatory 
variable 

Categories Percentage 
of total 
sample 

 

Percentage of 
completed 

observation 
(employed) 

Percentage 
Right – 

censored data 
(unemployed) 

Total 

   36.23 63.77 100 
Gender Male 

Female 
Total 

47.60 
52.40 
100 

50.93 
22.88 

49.07 
77.12 

100 
100 

Marital 
Status 

Single 
Married 

Total 

87.30 
12.70 
100 

38.66 
19.58 

61.34 
80.42 

100 
100 

Age   
 

15-24 
25-30 
Total 

69.27 
30.73 
100 

35 
39.02 

 

65 
60.98 

 

100 
100 

Education 
status 
 

Illiterate & read and 
write 

Less than 
intermediate 
Intermediate 

Above Intermediate 
University & Above 

Total 

7.41 
 

51.40 
 

16.89 
12.92 
11.38 
100 

29.27 
 

40.42 
 

32.09 
35.66 
30.16 

 

70.73 
 

59.58 
 

67.91 
64.34 
69.84 

 

100 
 

100 
 

100 
100 
100 

Area of 
residence 
 

Urban 
Rural 
Total 

42.36 
57.64 
100 

41.09 
32.67 

58.91 
67.33 

100 
100 

Region Greater Tunis 
East 
West 
Total 

16.87 
49.20 
33.93 
100 

34.74 
42.60 
27.75 

65.26 
57.40 
72.25 

100 
100 
100 

Source: TLMPS 2014 and authors’ calculation 
 
For the analysis we express the duration of unemployment in years, we have its minimum 

duration – 0 years and– its maximum duration of 10 years, with an average of 4.13 years. 
Transition length is presented in years and calculated by subtracting education exit date from 

the start date of a young person’s current economic activity. All in all, what is evident from the table 
is that, not only the Tunisian youth face higher unemployment incidence, but longer unemployment 
spells as well. Based on the ILO criteria, if average unemployment duration lasts more than a year, it 
is said to be a long-term unemployment. By this definition, it appears that majority of the Tunisian 
school leavers face a very long-term of unemployment, with a significant human capital and skill 
losses. 

Transition duration is particularly longer for young men living in rural environment (4.21 
years) against (4.17 years) for those living in urban areas. Furthermore, transition duration is 
particularly lower for young women living in an urban environment (4.69 years) against (5.46 years) 
for those living in rural areas.  

Women, however, experienced a longer transition than men in the West region (5.34 years 
versus 3.92 years), and in Greater Tunis (5.29 years versus 4.92 years), and the East region (4.93 
years versus 4.11 years) as seen in table 3.   

The data also show that, on average, the transition for men is shorter than it is for women. In 
other words, transition length increases to 1 year between men and women. 

Married transited men had the shortest transition (3.46 years), while married women had the 
longest (6.50 years).   

Marital status does affect the duration of unemployment. Its impact is non negligible, implying 
a decrease in the average duration of unemployment until finding a job (about 1 year for men). 

The marital status effect is the result of an interaction between two different explanations. On 
the one hand, being married may increase the job search intensity of a spouse if the other has lost 
his/her job or is experiencing job reallocation. On the other hand, for women, being married may 
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reduce unemployment duration by increasing the probability of leaving unemployment towards 
inactivity, if a household income is adequately supported by men. 

 
Table 3: Average unemployment duration by gender, residence, geographical area, age and 
marital status (years) 

  Residence area Region Age groups Marital status 
 All Urban Rural Greater 

Tunis 
East West Age 

15-24 
Age 

25-30 
Married Single 

Male 4.19 
(2.73) 

4.17 
(2.78) 

4.21 
(2.68) 

4.92 
(2.74) 

4.11 
(2.89) 

3.92 
(2.38) 

4.13 
(2.71) 

4.37 
(2.77) 

3.46 
(1.2) 

4.22 
(2.79) 

Female 5.13 
(2.94) 

4.69 
(2.82) 

5.46 
(3.09) 

5.29 
(2.65) 

4.93 
(2.93) 

5.34 
(3.19) 

4.89 
(2.87) 

5.57 
(3.05) 

6.50 
(3.38) 

4.75 
(2.88) 

Source: TLMPS 2014 and authors’ calculation. 
 

Table 4 presents the beginning and end of the transition period (secondary and post-
secondary education to job market entry). 

For young men with secondary education (Intermediate), the average transition duration is 
3.79 years. For this category, women suffer the most from long professional transition duration. 
Average transition duration is 5.40 years. Men with post-secondary education, transition duration is 
shorter than that of men with university education.  

For post-secondary education, transition duration for women is shorter than for men.  
Youth living in urban areas, although leaving the school system at the same age as their 

counterparts in rural areas, access to their first job at 4.6 years on average for people with a 
secondary education and at an average of 2.29 years for youth with post-secondary education. 

Young women with university education need approximately 2.5 years to ensure employment. 
In contrast, for men the average duration of unemployment until finding a job is of 2.8 years. 
 

Table 4: Average unemployment duration by gender and level of education (years) 
 Educational level 
 Illiterate & 

read and write 
Less than 
intermediate 

Intermediate Above 
Intermediate 

University & 
Above 

Male 5.08 
(3.90) 

4.22 
(2.70) 

3.79 
(2.46) 

3.70 
(2.28) 

3.97 
(2.80) 

Female 6.75 
(6.00) 

4.82 
(3.32) 

5.40 
(3.00) 

4.16 
(1.47) 

3.78 
(2.56) 

Note: The reported means are calculated as rmeans using STATA 
 

The results indicate that:  
The gender gap, age, education, region and marital status are significant. These variables affect 

the duration of unemployment.  
Average transition duration is shorter for the more educated young people than for the other 

categories. Shortly after leaving school, youth may have found jobs. 
These results indicate that transition differs between urban and rural areas, between men and 

women and between geographic regions. These results highlight also that transition from school to 
work is more affected by education level.  

The above described database allows us to take a look into different characteristics of duration 
of unemployment by gender:  

1. According to residence area, in urban and rural regions men have similar durations of 
unemployment. Women living in the rural region are in a worse position. Women need on 
average 2 months in urban region more than men to find a new job. It takes longer for men 
to get employed in rural region (5 months). 

2. Regarding age, the unemployed aged between 15 and 24 years are in the worst position. It 
is interesting to note that young women unemployed (25-30 years) have a relatively long 
duration of unemployment. 

3. As for level of education, the length of unemployment in general decreases with higher levels 
of education with a few exceptions. The longest unemployment was experienced by those 
with no education. Also for men with a higher level of education (university) who 
experienced a longer unemployment period than those with intermediate and above 
intermediate levels of education. 
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4. However, education is markedly more important for women than men. 
We propose to complement this analysis by using the Kaplan – Meier method which can take 

into account "censored" data. During the recent years these techniques have gained popularity in the 
social sciences to model the length of unemployment spells and the strike duration. 

4. Results of the Kaplan-Meier 

The Kaplan-Meier technique is a nonparametric method for estimating time-related events by 
creating a new variable that represents people reaching the employment event, and those failing to 
reach that event (employment). Its curve can consider "censored" data losses from the sample before 
the final outcome is observed.  

In this section, we discuss the results of this method used to estimate the survival probabilities 
and to compare survival curves by categories of factor variables. 

The Kaplan Meier estimator of the survival function for all youth (employment and 
unemployment) is presented in figure 1 which illustrates the survival curve for unemployment 
duration. Points on this curve estimate the proportion of individuals who remained unemployed over 
time. 

The curve shows that the probability of survival is 0.8 in the first year of our study period. We 
say that the probability of finding a job and leaving the unemployment situation is very high for new 
comers. 

 
Figure 1: Survival function estimates for all unemployed 

 
Source: TLMPS 2014 and authors’ calculation 

 
The survival function indicates the proportions of people who survive unemployment as time 

proceed. Figure 2 shows that there are significant differences with an advantage for men over 
women. The unemployed men have a far better position in the labor market because the women have 
longer unemployment durations than men 

 
Figure 2: Survival function by gender 

 
Source: TLMPS 2014 and authors’ calculation 

 
Another concern of this study is to investigate unemployment duration by area of residence. 

Figure 3 shows the corresponding curve for rural areas is higher than that of urban areas, meaning 
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that for the same period, the probability of remaining unemployed is higher for rural than for urban 
areas.  

For men, figure 3 shows that there are minor differences with an advantage for men in urban 
areas over men in rural areas. However, beyond 5 years and 6 years of unemployment, the 
probability of remaining unemployed is the same for both urban and rural areas. 

Unemployed women from rural areas have a higher probability of remaining unemployed. We 
believe that it may be more difficult for them to adapt to the new labor market conditions. 

 
Figure 3: Survival function by gender and area of residence 

 
Source: TLMPS 2014 and authors’ calculation 

 
Concerning educational level, we have considered five educational levels. In figure 4 are 

presented the Kaplan Meier estimators of the survival curves on educational levels. 
The figure shows that major differences in the survival curves appear after the two year of 

unemployment.  
Higher education has a positive effect on probability of leaving unemployment. We can notice 

in the figure that for the group 4, high education level, and the probability of unemployment at time 
t or later decreases much more rapidly for women.  For men, the educational level has little influence 
on the survival rates. 

One of the reasons for this pattern is the fact that more educated individuals are more selective 
in accepting job offers and may look for a job for a longer period. 

 
Figure 4: Survival function by gender and education level 
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Source: TLMPS 2014 and authors’ calculation 

 
Level 1: low group  
Level 2: less than intermediate,  
Level 3: intermediate 
Level 4: above intermediate-preparatory  
Level 5: university & above 
 
Considering only these 3 regions we obtained a survival function which shows that the 

survival rate in Greater Tunis in the first year is 0.7for men and is 0.85 for women  
Figure 5 shows a significant regional unemployment differential. Each region has another 

survival function with a different behavior. For example, in the west region men have the lowest 
unemployment duration while women have the highest unemployment duration. 

Thus, in East region, form men the probability of remaining in unemployment after the first 
year is under 0.8 whereas for women this probability is close to 0.9 

Unemployment duration might be lower if region were more fully developed, allowing more 
workers to migrate to regions where unemployment was relatively low. 

Regional variation in labor market opportunities also yields significant impacts on the length 
of time individuals can expect to remain unemployed.  

Individuals residing in the West region can expect unemployment durations between 11 and 
18 per cent longer than those residing in the East region.  

We note that the higher the regional unemployment rate, the more time individuals spend 
unemployed before leaving the labor force. 

 
Figure 5: Survival function by gender and region 

 
Source: TLMPS 2014 and authors’ calculation 

 
In figure 6 there is presented the survival curve for the age groups 15-24 years and 25-30 

years. We can notice that within four unemployment years the men aged groups 15-24 years holds a 
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net advantage as compared to the other age groups (25-30 years). After four unemployment years, 
the men aged 25-30 years hold a net advantage as compared to the other.  

Age and gender can be considered as influence factors of the unemployment survival 
probabilities, and consequently of the unemployment duration.  

It seems that for the age group 25-30 years it is the most difficult to find a job and that 
it is easier for those in the age group 15-24 years. 

 
Figure 6: Survival function estimates by gender and for the age groups 

 
 
In Figure 7, we can notice that probabilities of staying unemployed for the young persons are 

smaller for single male. 
The interaction of unemployment duration with gender and marital status reveals a significant 

difference between single men and married men. 
For single women, the probabilities of staying unemployment after fourth years of 

unemployment are smaller. In contrast, married women are found to experience significantly longer 
unemployment spells before exiting to a job. 

The survivor function for non-married men declines more steeply than women implying that 
unemployed men find jobs sooner than unemployed women. 

As figure 7 shows, a married woman can expect to remain unemployed over 3 years longer 
before finding a job, compared to a married man. 

 
Figure 7: Survival function by gender and marital status 

 
Source: TLMPS 2014 and authors’ calculation 

 
We can notice that the probabilities of being unemployed are different by age, place of 

residence, unemployment benefit, and unemployed category groups. The differences among the 
considered groups have been tested with the Log-Rank test (Mantel and Haenszel, 1959) and the 
results of the testing show that survival probabilities are significantly different by age, 
unemployment benefit and unemployed category groups.  

In order to confirm the results obtained graphically from the Kaplan-Meier estimates of the 
survival functions, we used the log rank test with Chi-Squared distribution under the null hypothesis 
which that curves should be the same for the two levels of a factor.  
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For gender, area of residence, and education level variables, the highly significant p-values (p-
value= 0.000) confirm the results that curves are different (Table A2 in Appendix).  

From the results of the survival analysis developed on a database that consists of information 
about the individuals during 2005-2014 in Tunisia, we may conclude that: 

- The unemployed persons with higher education are advantaged on the labor market 
- There are significant differences between women and men, concerning the unemployment 

duration; 
- Average unemployment duration is high in rural areas, for women, 
- The unemployed persons from the age group 25-30 years have a higher probability of 

remaining unemployed; we think that it may be more difficult for them to adapt to the new labor 
market conditions; 

- The survival curves are different in the analyzed regions; we must investigate which factors 
are causing these differences. 

We can interpret the seemingly contradictory evidence on the effect of regional 
unemployment duration. We find that in the short run weaker labor market conditions pull students 
out of the region.  

Labor market conditions explain the migration well.  
These findings are consistent with our story on the effects of labor market conditions on 

migration decisions. Weaker labor market conditions and lower wages increase the likelihood that 
young men stay at home with their parents, as well as remain in school. 

My interpretation of the results reported in figure 4 is that in favored regions (East region and 
Greater Tunis) youth endowed with specific human capital are therefore willing to go through long 
unemployment spells in order to find a job in the same occupation. However, rural youth and western 
region youth which continue to face major disadvantages in education, employment and in the 
transition from education to employment, decide to migrate to the most favored regions. 

The migration movement towards the favored regions is composed of a younger group than 
in the past, and mainly by men. 

4. Conclusions and recommendations 

In this paper, under the assumption that the distribution of unemployment duration is not 
known, we use the Kaplan – Meier method to estimate the probability of staying unemployed.  

Identifying the role of individual characteristics and geography has important implications for 
policy. Economic policies should be targeted at altering those characteristics observed to exercise 
significant effects. 

The survival functions are graphically represented by the Kaplan - Meier survival curves. The 
results of basic data analysis of the duration of unemployment spells curves show that: 

- The duration of unemployment is primarily attributable to the demographic and personal 
characteristics of the unemployed.  

- Women have been affected more than men by unemployment in Tunisia. 
- The unemployed with the higher education have better opportunities in the labor market 

while youth with low level of education registers the lowest employment probability. 
- Location and level of education appear to affect the length of an unemployment spell for both 

males and females. Urban youth find job more quickly than rural youth. 
- Unemployment duration is on average the smallest for men, for individuals living in urban 

areas, for men living in west region and women living in East region. 
These results may be useful to policy makers, both for the public and private sectors, and to 

employers in general. 
It has been observed that employment among young males is the main reason for internal 

migration in Tunisia. Youth migration is a challenging and neglected phenomenon.  
Recognition that the existence of regional influences is important suggests that, in order to 

increase the employability of the unemployed, microeconomic supply-side policies need be 
complemented with more macroeconomic demand-led management. These policies can be designed 
to encourage local employment initiatives and implement the appropriate policies for the region to 
benefit from such initiatives. These measures should provide solutions that would promote regional 
development and reduce territorial disparities. 
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Appendix A. Supplementary material 

Supplementary data associated with this article can be found, in the online version, at 
https://doi.org/10.14254/jems.2020.5-2.5 
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Appendix 

Table A1: The list of the variables used in the analysis of unemployment duration 
Variables Expression Observations 

Duration of 
unemployment 

The difference between 
the date of entry and the 
date of leaving 
unemployment 

The maximum value is 0 years and the maximum value 
is 10 years. The mean value is , while the median 
duration is  

The status of the person Two groups: 
First Employment (1) 
Unemployment (0) 

 

Gender  Dummy takes 1 for 
male and 0 for Female 

 

Age We grouped the ages 
into 2 categories 
-Age 15-24 years (1) 
Age 25-30 years (0) 

The average age of the persons registered in  
the database is 38.4 years, while the median is  
38.5 years. The youngest unemployed person  
is 17 years old and the oldest is 63 years old 

Marital status   
Education level The level of education  

is grouped in 5 
categories 
Educa1 
Educa2 
Educa3 
Educa4 
Educa5 

Out of the sample, 39% of total persons have  
primary and secondary or vocational  education, 
48% of total persons have high  school and post-
secondary education, and  13% of total persons 
have tertiary education 

Place of residence  Urban (1), Rural (0)  
Region  The region is grouped in 

three categories: 
Greater Tunis 
East region 
West region  

Western regions, such as; North West ( Jendouba, 
Beja, El Kef and Siliana),Center West ( 
Kairouan , Kasserine and Sidi Bouzid) and South 
West (Gafsa, Tozeur and Kébili ), Eastern regions 
such as: North-
East ( Bizerte, Ariana,  Manouba,  Ben 
Arous , Zaghouan  and  Nabeul), Center-East 
(Sousse , Monastir and Mahdia), South-
East ( Sfax , Gabès , Médenine and Tataouine). 

Source: Authors’ presentation of the variables used in the paper 

 

  

https://fr.wikipedia.org/wiki/Gouvernorat_de_Kairouan
https://fr.wikipedia.org/wiki/Gouvernorat_de_Tozeur
https://fr.wikipedia.org/wiki/Gouvernorat_de_K%C3%A9bili
https://fr.wikipedia.org/wiki/Gouvernorat_de_Bizerte
https://fr.wikipedia.org/wiki/Gouvernorat_de_l%27Ariana
https://fr.wikipedia.org/wiki/Gouvernorat_de_la_Manouba
https://fr.wikipedia.org/wiki/Gouvernorat_de_Ben_Arous
https://fr.wikipedia.org/wiki/Gouvernorat_de_Ben_Arous
https://fr.wikipedia.org/wiki/Gouvernorat_de_Zaghouan
https://fr.wikipedia.org/wiki/Gouvernorat_de_Nabeul
https://fr.wikipedia.org/wiki/Gouvernorat_de_Sousse
https://fr.wikipedia.org/wiki/Gouvernorat_de_Monastir
https://fr.wikipedia.org/wiki/Gouvernorat_de_Mahdia
https://fr.wikipedia.org/wiki/Gouvernorat_de_Sfax
https://fr.wikipedia.org/wiki/Gouvernorat_de_Gab%C3%A8s
https://fr.wikipedia.org/wiki/Gouvernorat_de_M%C3%A9denine
https://fr.wikipedia.org/wiki/Gouvernorat_de_Tataouine
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Table A2: Log-rank test for equality of survivor functions 
Gender Events 

observed 
Events 

expected 
Area of 

residence 
Events 

observed 
Events 

expected 
Age 

group 
Events 

observed 
Events 

expected 

Male 536 458.16 Urban 477 442.72 
15-

24years 781 734.45 

Female 590 667.84 Rural 649 683.28 
25-

30years 346 391.55 
Total 1126 1126.00 Total 1126 1126.00 Total 1126 1126.00 

 chi2(1) 30.94  chi2(1) 6.06  chi2(1) 11.50 

 Pr>chi2 0.0000  Pr>chi2 0.0138  Pr>chi2 0.0007 
Marital Status Events 

observed 
Events 

expected 
Single 943 913.51 
Married 143 212.49 
Total 1126 1126.00 

 chi2(1) 41.74 

 Pr>chi2 0.0000 
Region  Events 

observed 
Events 

Expected 
Greater Tunis 190 216.62 
East 554 530.59 
West 382 378.79 
Total 1126 1126.00 
 chi2(1) 6.16 
 Pr>chi2 0.046 

Level of education 
Events 

observed 
Events 

Expected 
Level1 82 107.24 
Level2 569 603.80 
Level3 187 187.75 
Level4 143 116.35 
Level5 126 91.80 
Total 1107 1107.00 
 chi2(1) 36.34 
 Pr>chi2 0.0000 
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