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and vice versa. An extension of the model to a competing-risks framework shows that both individual-level
and firm-level characteristics differ greatly in their effects on worker job exits to unemployment and to new
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WORKERS, FIRMS, OR INSTITUTIONS: WHAT DETERMINES  JOB 

DURATION FOR MALE EMPLOYEES IN GERMANY?

 BERNHARD BOOCKMANN AND SUSANNE STEFFES* 

The authors examine job durations of German workers using the Linked 
Employer–Employee Data of the Institute of Employment Research (LIAB). 
Results indicate that exit rates are strongly infl uenced by fi rm characteristics, 
such as the existence of works councils and the opportunity for further 
training. The effects of these characteristics, however, are limited to jobs 
held by blue-collar workers or by those possessing vocation–educational 
skills. Changes in coeffi cients across specifi cations provide clear evidence 
for a sorting process whereby workers with long expected job durations are 
matched to fi rms offering stable employment and vice versa. An extension 
of the model to a competing-risks framework shows that both individual- 
and fi rm-level characteristics differ greatly in their effects on worker job 
exits to unemployment and to new jobs. Evidence suggests that works 
councils decrease exits to both states, but only for blue-collar workers.

How long workers stay in their jobs is 
of central importance for individuals’ 

work histories, employers’ personnel 
policies, and the functioning of the labor 
market. Within and across industries, 
companies, institutional regimes, and 
groups of workers, employment spells differ 
vastly in duration. In this paper, we estimate 
a reduced-form model of job exit using a 
linked employer–employee dataset.

Our paper is motivated by two empirical 
questions. First, we are interested in 
learning the relative importance of and 
relationship among worker characteristics, 
fi rm-level variables, and institutions for job 
duration. Empirical evidence demonstrates 
that individual attributes such as age or 
education affect job transitions; however, 
fi rms themselves differ with respect to the 
employment duration of their workers 
(Battu et al. 2002; Bronars and Famulari 
1997; Dohmen and Pfann 2003; Gerlach 
and Stephan 2005; Mumford and Smith 
2004). Firm-level industrial relations, such 
as the presence of shop-fl oor employee 
representation, may infl uence the number 
of quits and layoffs (Addison and Teixeira 
2006; Addison et al. 2001, Frick 1996). The 
impact of institutions on worker exits is likely 
to differ with worker characteristics. For 
instance, works councils may be dominated 
by blue-collar workers, increasing job 
stability for only this group. To capture these 
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differences, we use a fl exible parametric 
specifi cation in our empirical estimations. 
In addition, we analyze the existence of 
sorting processes in which workers with long 
expected job durations are matched to fi rms 
offering stable employment and vice versa. 

Second, we want to know whether these 
effects differ among exit states. A job-search 
model can tell us whether the determinants 
of job-to-job mobility are different from 
those that infl uence transitions into 
unemployment. For instance, the presence 
of a works council might, on the one hand, 
increase job satisfaction, reduce on-the-job 
searching, and decrease the number of job-
to-job transitions. On the other hand, its 
presence might increase employers’ fi ring 
costs and thereby infl uence the productivity 
threshold (Mortensen and Pissarides 
1994) below which layoffs are made. This 
threshold affects the dismissal rate and, if 
most laid-off workers experience a period 
of unemployment following dismissal, the 
number of job-to-unemployment transitions 
will be affected as well. Though the direction 
of the infl uence is the same in both cases, 
the two mechanisms themselves are distinct 
and the magnitude of that infl uence is likely 
to differ.

We investigate these issues on the 
basis of a German dataset which is more 
appropriate and contains more information 
than the datasets that have heretofore been 
available. Existing studies use stock data 
containing information that relates only to 
the current spell at the date of interview, 
not to completed job durations. This leads 
to selection bias because the distribution 
of unobservables differs in the stock of 
ongoing and in the fl ow of newly started 
jobs. An advantage of using stock data rather 
than fl ow data is that one is able to observe 
longer maximum durations in the former, 
making it easier to investigate changes of 
job durations over time. In the fl ow data we 
use, however, about three-quarters of all new 
employment relationships end within the 
observation period, with only one-quarter 
of the spells being right-censored.

With some exceptions, such as Dostie 
(2005) and Mumford and Smith (2004), 
previous studies have used mostly data with 
little information on the fi rm side, such as 

worker-level administrative or survey data. 
Estimations based on this type of data yield 
unbiased coeffi cients if fi rm fi xed effects 
are included (e.g. Bronars and Famulari 
1997). The data often contain only one 
worker per fi rm, however, which means that 
fi xed effects are not identifi ed. Moreover, 
one can ascertain neither the effect of fi rm-
level characteristics varying over time nor 
their interaction with individual covariates. 

Our results show that differences in 
mobility between different parts of the 
labor market are substantial. Institutions 
such as works councils and the availability 
of further training play a pronounced role 
in reducing mobility within the market, and 
furthermore, they interact with individual 
characteristics. Including institutions 
and fi rm characteristics in a fl exible way 
is, therefore, essential for modeling job 
durations.

Theoretical Background

We use a theoretical framework for 
modeling the probability of job exit based 
on the search and matching approach 
pioneered by Burdett (1978) and Jovanovic 
(1979).1 In the simplest formulation, 
employed workers will take any job that 
pays better than their current one. The 
probability of workers leaving their current 
employment for another job within a given 
period is then one minus the cumulative 
distribution function of wage offers arriving 
in each time period, evaluated at the current 
wage. In a framework with many periods, 
workers who have spent more time on the 
labor market will have received more wage 
offers. They are thus more likely to earn 
a high current wage and less likely to exit 
their current job. As a consequence, time 
in the labor market or age are important 
explanatory variables for job mobility, and 
current wages are endogenous to time 
spent in the labor market.

1 These models have been extended and transformed 
from partial equilibrium into general equilibrium 
models (Mortensen and Pissarides 1994). They are 
used for explaining macroeconomic phenomena such 
as equilibrium unemployment, wage distributions, 
and mobility rates. Pissarides (1994) and Burdett and 
Mortensen (1998) placed on-the-job search models 
into this equilibrium framework. 
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We can extend the model by adding 
involuntary dismissals. Most often, 
dismissals are taken as exogenous. Under 
this assumption, dismissals are determined 
by stochastic productivity shocks. If we also 
consider profi t maximization by  fi rms, 
and thus, move from partial equilibrium 
for workers to general equilibrium, it is 
important to include hiring costs (see 
Mortensen and Pissarides 1994). In this 
case, retaining a given worker may be 
valuable for the fi rm because it preserves 
the option of employing that same worker 
in the next period. At a given wage, this 
yields a reservation level of productivity. If 
the stochastic productivity shock falls below 
this threshold, the worker is dismissed. In 
this way, institutions that infl uence search 
frictions become important determinants of 
job mobility. 

The Jovanovic (1979) model assumes 
asymmetric information at the start of a new 
employment relationship. The quality of 
the match is uncertain initially but becomes 
an experience good as time passes. Its 
value increases with tenure, that is, until all 
information is available for both employer 
and employee or until the match comes to 
an end. With increasing outside options, 
such as higher wages offered by other 
employers or a high job-fi nding rate, on-the-
job search increases, leading to shorter job 
duration. However, with rising job duration, 
the likelihood that an outside offer will be 
higher than the match-specifi c rents created 
by reduced uncertainty about match quality 
declines, affecting job duration positively.2

The empirical specifi cation of the job 
exit probability must, therefore, allow for 
duration dependence.3 The basic regularities 
predicted by the partial-equilibrium search 
and matching framework are captured in 
our empirical specifi cation by a reduced-
form approach using hazard rate analysis.4

2 Another reason for job-specifi c rents is the 
accumulation of job-specifi c human capital. 
3 Moscarini (2005) as well as Pries and Rogerson 
(2005) brought together the Jovanovic (1979) and the 
Mortensen and Pissarides (1994) model. For recent 
surveys, see Rogerson et al. (2005) or Yashiv (2007).
4 Based on employer–employee data, there have 
also been attempts to estimate structural models (e.g. 
Jolivet et al. 2006; Nagypál 2007). For a discussion of 

The Role Of Institutions For Job Durations

Within the framework outlined above, 
institutions infl uence job exit through 
their impact on hiring and fi ring costs. 
In comparison with other countries, the 
German labor market is highly regulated. 
For example, wages and working hours are 
fi xed by collective agreements, mandatory 
job protection and employee representation 
are strict, and many other regulations exist 
(Addison et al. 2001; Gerlach and Stephan 
2005; Frick 1996). Most regulations are 
mandatory for all employers though 
thresholds in terms of establishment size 
exist (Koller 2005). Below, we focus on 
company-level institutions that vary across 
the establishments in our sample. 

Works councils are the main institution 
of shop-fl oor worker representation in 
Germany.5 In establishments with at least 
5 employees, workers are legally entitled 
to establish a works council. In practice, 
however, employees in small establishments 
often do not take the initiative to set one 
up. In establishments with a works council, 
voluntary separations may decrease if the 
council gives employees a voice, leading to 
higher job satisfaction. At the same time, 
involuntary separations may be affected if 
the works council increases separation costs. 
Participation rights of works councils are 
regulated in detail by the Works Constitution 
Act and the Dismissal Protection Law. 
Articles 102–104 of the Works Constitution 
Act grant consultation rights in dismissal 
cases. Works councils can raise objections 
within one week of the notifi cation of 
dismissal. In addition, the works council 
can make certain suggestions in order 
to stabilize employment, which must be 
answered by the employer. According to 
Article 112 of the Works Constitution Act, 
the works council has a right to participate 
in drawing up a social plan in the case of 
mass redundancies. 

Operating at the industry level, a second 

structural and reduced-form approaches, see Cahuc 
and Zylberberg (2004: 146).
5 Another German institution of worker participation, 
employee representation on supervisory boards, has 
no direct effect on hiring and fi ring practices and is, 
therefore, not discussed here.
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institution affecting the German labor 
market is the collective agreement. This is 
generally negotiated between the union and 
the employer’s association and is mandatory 
for all employees whose employer is a 
member of an employers’ association. In 
2003, 70 percent of employees in western 
Germany6  and 47 percent of employees in 
eastern Germany were covered by collective 
agreements. Since the late 1990s, however, 
the coverage rate has declined in western 
Germany (Fitzenberger et al. 2008; Schnabel 
2005). The trend towards local bargaining 
was strengthened by the increasing use of 
opening clauses, allowing for deviations 
from the terms of the collective contract 
(Heinbach 2007). Although German 
unions have no legally defi ned participation 
rights with regard to dismissal protection, 
the Works Constitution Act gives unions 
a wide range of information rights, and 
their infl uence on the election of works 
councils is high. Very often, unions play a 
role in drawing up a social plan in the event 
of mass redundancies. Furthermore, they 
try to avoid reductions in employment by 
adjusting working hours or reducing wage 
claims in collective agreements. Hence, 
one might expect higher job stability 
in establishments covered by collective 
agreements. At the same time, the presence 
of collective agreements may also lead to 
wage rigidity, which can lead the fi rm to 
adjust employment instead of wages in 
bad times, thereby decreasing average job 
duration.

Data on Job Durations from the LIAB

The Linked Employer–Employee Data 
of the IAB Institute (LIAB) combine 
administrative data on employees obtained 
from social insurance fi les with employer 
data from an annual representative survey 
of 16,000 establishments. The data contain 
information on all workers employed in 
the surveyed establishments. We use the 
longitudinal version I of the LIAB, which 

6 By western Germany we refer to the federal states 
that were part of the Federal Republic of Germany 
before unifi cation in 1990. By eastern Germany 
we refer to those federal states that were part of the 
German Democratic Republic.

contains daily employment and benefi t 
recipient information for the period 1991–
2001.

The fi rm side of the LIAB consists 
of information taken from the IAB 
Establishment Panel, the most extensive 
survey among fi rms in Germany. The 
number of establishments in the LIAB 
longitudinal data is limited to those 
containing valid interviews from 1999 to 
2001.7

The employee part of the LIAB consists 
of the Employment Statistics Register of 
the Federal Employment Agency. This 
administrative data record is based on 
declarations of employers to German 
social insurance institutions. Depending 
on the circumstances, misreporting is 
legally treated either as an infraction (i.e., 
a violation of a regulation less serious than 
a criminal act) or as a criminal offense; 
therefore, the reliability of the data is high. 
The data contain daily information on 
all employment relationships covered by 
the social security system. Other forms of 
employment are not recorded in the data.8

Overall, the Employment Statistics Register 
covers about 80 percent of total employment. 
The Register is further combined with 
data on periods of unemployment benefi t 
receipt obtained from the Benefi t Recipient 
Data of the Federal Employment Agency. 
Spells of unemployment are recorded only 
in cases where an unemployment benefi t is 
received or there is participation in active 
labor market programs. If we bear this 
in mind, the data allow us to construct 
complete employment biographies of those 
employees covered by the social security 
system.

The LIAB longitudinal version I covers 
2,100 establishments in both the western 
and the eastern parts of Germany, and the 
employment histories from 1991 to 2001 
of all individuals employed for at least one 
day between 1996 and 2001 in one of the 

7 Worker separations due to plant closures cannot be 
observed in our data.
8 This concerns self-employment, civil servants, 
marginal work remunerated below a monthly income 
threshold, unpaid family workers, and employment 
abroad.



WHAT DETERMINES JOB DURATION FOR MALE EMPLOYEES IN GERMANY? 113

sample establishments.
In the following, we defi ne an employment 

spell as the period from the beginning until 
the end of an employment relationship 
within a particular establishment.9 We assume 
the end of an employment spell occurs 
if two conditions apply. The fi rst occurs 
when the individual is observed to move 
into unemployment, or non-employment, 
or is hired by a new employer. The second 
occurs when the current employer reports 
the end of the employment relationship 
to the insurance institution. The current 
spell is right-censored if either of these 
conditions does not hold, or if the end of 
the observation period is reached.10

One advantage of these data is that 
they enable us to observe which of four 
employment states a worker moves into 
after the end of a spell: unemployment, 
new employment, recall to previous 
employment, and non-employment. 
Periods of unemployment are diffi cult 
to defi ne because the data contain only 
information for the time during which a 
person receives unemployment benefi ts 
from the German Federal Employment 
Agency. Since not all unemployed workers 
qualify for unemployment insurance (UI), 
and benefi ts may be temporarily suspended 
in the case of sanctions, individuals can be 
unemployed without receiving UI benefi ts 
(see Fitzenberger and Wilke 2004). We 
defi ne unemployment as receipt of UI 
benefi t for at least one day within 60 days 
after the end of the previous employment 
spell. A job-to-job change (new employment) 

9 In order to avoid having many short spells due to 
seasonal factors, we defi ne two successive employment 
spells with the same employer (even if we observe 
an unemployment spell in between) as one spell if 
reemployment takes place within a maximum of 90 
days. If an observed spell is interrupted for reasons 
such as parental leave, illness or sabbatical, we also 
defi ne the whole period as one employment spell 
(independently of the duration of the interruption).
10 Employers are obligated to report the end of an 
employment relationship. In some cases, we observe 
a change in the employment state or in the employer 
identifi er, but no reported end of the relationship. 
In these cases, we cannot be certain whether a job 
change actually occurred. Hence, we defi ne these 
spells as right-censored. The exception is a move into 
unemployment because in this case, we have additional 
information relating to the start of benefi t payments.

is defi ned as a separation followed by an 
employment spell that commences within 
60 days of the end of the previous one. It is 
likely that in most of these cases, the worker 
already knew about the new employment 
relationship when the previous job ended. 
A third employment state that may occur 
is one in which the employee is recalled 
to the previous employer because of 
fl uctuating demand, temporary illness, or 
other reason. We defi ne the exit state as a 
recall if we observe a return to the same 
employer at least 91 days after the end of 
the current spell. An exit state is defi ned 
as non-employment if we observe neither 
subsequent employment nor a spell of 
unemployment within 60 days of the end 
of the current spell. This state comprises 
different situations, such as unemployment 
without benefi t receipt, inactivity, or self-
employment.

To determine the beginning of an 
employment spell, we proceed analogously, 
but we distinguish between short and long 
spells of previous non-employment. The 
former are defi ned as gaps of less than 
one year in a person’s employment history. 
Further, we use a separate category for 
employees who are likely to be in their fi rst 
job. This category consists of individuals 
under the age of 30 who were starting their 
fi rst spell in the data after 1996 but were not 
observed between 1991 and 1995. Table 1 
summarizes the defi nitions of the exit and 
origin states.

Sample Defi nition                                       
and Descriptive Statistics

We analyze employment durations 
of male workers only since employment 
histories of females are often determined by 
interruptions for maternity leave. With our 
data, we cannot observe precisely whether 
a woman leaves the labor market solely 
because of the birth of a child. Moreover, it 
is not possible to analyze the determinants 
for employment durations of mothers or 
factors such as the availability of child care, 
a partner’s income, and so on, because we 
do not have this information. 

In order to avoid bias due to left-
censoring, we restrict our analysis to all 
employment spells that commenced in the 
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Employment state  Definition  

a) Exit states  

Unemployment  Worker receives unemployment benefits for at least one day within 60 days 

after separation and is not employed with current employer for at least 90 days 
after separation  

Non - employment  

 

Worker is not employed with current employer for the next 90 days after 

separation, receives no unemployment benefits and does not change from job
to -job for at least 60 days after separation and has recorded an end of the 
employment relationship  

Job -to -job change  Worker takes up employment with another employer within 60 days after 
separation and has recorded an end of the employment relationship  

Recall  Worker takes up employment with the same employer after more than 90 days 
after separation and has recorded an end of the employment relationship  

b) Previous employment states  

Unemployment  Worker received unemployment benefits for at least one day during 60 days 

before hiring and was not employed with current employer for at least 90 days 
before hiring  

Non- employment ≤  
1 year  

 

Worker was not employed with current employer for at least 90 days before 

hiring, received no unemployment benefits for at least 60 days before hiring, 
did not change from job to forjob  at least 60 days before hiring, was observed 
in the year before hiring  

Non - employment > 
1 year  

Worker was not observed for at least 1 year before hiring  

Recall  

 

Worker experiences a time gap of more than 90 days in successive employment 

with the same employer, previous spell ended with recorded end of 
relationship, worker received no unemployment benefits during 60 days before 
hiring and did not change from job job during 60 days before employment

Job -to -job change  Worker changed from job to job a maximum of 60 days before employment

First employment  Worker was not observed since January 1, 1991 and was not older than 30 years 

at the first observed spell between 1996 and 2001  

 

Table 1. Definitions of Exit and Origin States

to 

sample establishments between 1996 and 
2001. We restrict data to persons aged 25 
to 52 to exclude individuals in vocational 
training and those who work during 
university vacations, and to avoid confusion 
between job exit and early retirement. In 
addition, we exclude spells of employment 
that include episodes of part-time work 
(less than 15 hours per week), vocational 
training, or working from home. All spells 

with missing covariate information are 
eliminated. These requirements leave us 
with a sample of 249,313 e m ployment 
spells, 88,202 of which are from eastern 
Germany.11

11 The number of spells according to the different 
exit states is reported in Table 2. Summary statistics 
of all covariates can be made available by emailing 
requests to the authors.



WHAT DETERMINES JOB DURATION FOR MALE EMPLOYEES IN GERMANY? 115

                                  
                                    

Number of employment spells      161,111     88,202

Exit state 
Unemployment (share)               20,810  (13)      33,649 (38)
Non-employment (share)            16,900  (10)        7,934   (9)
New employer (share)                 30,246  (19)     12,344  (14)
Recall (share)                   1,923    (1)          641    (1)
Censored spells (share)                91,232  (57)     33,634  (38)

 Table 2. Number of Spells in the Sample

West             East
 # spells               # spells

Kaplan–Meier survivor functions shown 
in graph form in Panel (a) of Figure 1 
offer a fi rst descriptive impression of job 
durations in the sample.12 There are striking 
differences between eastern and western 
Germany, underlining the importance of 
separate analyses. Exit occurs more slowly 
in the western part of Germany. In the East, 
there is a substantial drop in the survivor 
function after exactly one year. This is 
probably due to the higher incidence of 
temporary employment in eastern Germany, 
especially in the job creation schemes used 
widely during the observation period.13

Separate analyses according to fi rm 
characteristics demonstrate that in western 
Germany, survival rates are higher for larger 
establishments (Panel (b)). However, the 
ordering is less clear in eastern Germany. 
Consonant with the fi ndings of Gerlach 
and Stephan (2005), workers in fi rms with 
collective agreements at the fi rm or industry 
level have longer job durations in western 
Germany (Panel (c)). In the East, the 
difference occurs between fi rms that do or do 
not adhere to an industry wage agreement. 
Most strikingly, median durations are two 
to three times longer if the establishment 
has a works council (Panel (d)). Because 

12 Kaplan–Meier functions are useful insofar as 
censored spells are taken into account in the risk group 
as long as they are observed. The cross-sectional weights 
of the IAB Establishment Panel are used for estimation. 
13 On average, the share of temporary employment 
in the stock of employees in the period 1995–2002 
was 11.5 percent in eastern Germany, compared to 
7.0 percent in western Germany. In eastern Germany, 
33.6 percent of temporary jobs were subsidised by job 
creation schemes, as opposed to just 4.3 percent in 
western Germany (Boockmann and Hagen 2005: 156). 
Job creation schemes normally last for one year.

the effects of fi rm size, bargaining regime, 
and employee representation are all likely 
to be correlated, these estimates must be 
interpreted with care. The graphs show, 
however, that mobility rates differ vastly 
between different parts of the German 
labor market. 

Esti mation Technique                               
and Independent Variables

The dependent variable in the following 
is the conditional hazard rate, which is 
defi ned as the instantaneous probability of 
exit from the current job: 

( t)=l im t -1P[ t T t+ t |T t]
              t 0 

where t indicates time and T is the actual 
job duration. If job-to-job and job-to-
unemployment exits follow the same 
processes, a single exit state model is 
appropriate. For individual i (i=1,…, nj) 
employed in fi rm j (j=1,…,m) at time t, the 
hazard rate is specifi ed as ij( t)= 0( t)
exp[z ij( t) ], with z ij( t) denoting a vector 
of individual- or fi rm-specifi c characteristics 
that may vary over time (including a 
regression constant). The model is called 
a proportional hazard model because the 
baseline hazard

 0( t) is assumed to be 
shifted proportionately by the covariates 
(Kalbfl eisch and Prentice 2002: 95ff.). 
A competing risks framework is used if 
unemployment and a new job are treated 
as distinct destination states (denoted by k 
in the following). In this case, the hazard 
function is specifi c for each destination state, 
such that k

ij( t)= k
0( t)exp[z ij( t) ] and 

separate parameter vectors are estimated 
for each state (Kalbfl eisch and Prentice 
2002: 251ff.). To estimate the model, we use 
the semi-parametric Cox partial likelihood 
estimator (Cox 1972; Kalbfl eisch and 
Prentice 2002: 99ff.). 

Using a wide range of person-, match- 
and fi rm-specifi c covariates as well as 
information on outside options, we 
include a great deal of information on the 
determinants of job durations. Because of 
the fl ow sample format and the information 
on exit states, our data is predestined for 
survival analysis methods. These methods 
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Figure 1. Kaplan-Meier Survivor Functions of Remaining in the Job

West East 

  

(a) total sample  

  
(b) by firm size  

  
(c) by collective bargaining regime 

  
(d) by works council dummy 
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do not allow extensions like simultaneous 
estimations, such as those in Altonji and 
Williams 2005, or Topel and Ward 1992; 
therefore, we model job exit by a reduced-
form hazard rate model that is not 
conditional on individual wages.

We estimate both a model with individual 
characteristics only and a model with 
individual and fi rm characteristics. The 
Employment Statistics Register contains 
demographic information (age, level 
of education, nationality) and job-level 
information (job position and occupation). 
Regarding previous employment states, we 
do not condition on the entire employment 
history but use only the immediately 
previous state. The coeffi cients on lagged 
employment states must be interpreted 
with care because they are likely to be 
correlated with unobserved worker 
characteristics. Since we cannot control for 
person-level fi xed effects (see below), the 
estimated coeffi cients will represent both 
heterogeneity and lagged state dependence.

On the fi rm side, we include information 
on fi rm size, collective bargaining 
arrangements, works councils, age of 
establishment, legal status, availability of 
further training, investment in information 
and communication technology (ICT), and 
industry affi liation14 We also include year 
dummies and regional information such as 
dummies for Länder (federal states) and the 
local unemployment rate. 

Despite the wealth of data at our disposal, 
there may remain unobserved heterogeneity 
at the establishment or employee level 
that is correlated with the independent 
variables. We account for fi rm-level 
unobserved heterogeneity by stratifying 
the sample in some of the estimations 
(Kalbfl eisch and Prentice 2002: 118f.; 
Ridder and Tunali 1999). This means that 
we have assumed a separate baseline hazard 
for each establishment while assuming the 
coeffi cients of the covariates to be the same. 
This is similar to the within-groups estimator 
in linear regression. In the stratifi ed case, we 
can identify the coeffi cients of time-varying 

14 There is some correlation between variables such 
as works councils and collective agreements, but it is 
far from perfect.

fi rm-specifi c variables but not those of time-
constant variables varying only by stratum 
(i.e., establishment). Including fi xed effects 
at the person level is not feasible because 
this would require multiple spells per 
person in the establishments included in 
our sample. However, only 3,176 individuals 
(1.3 percent of all observations) have 
more than one spell in more than one 
establishment in the sample.

Coeffi cient Estimates For                 
Individual and Job-Specifi c Characteristics

Table 3 presents the results of Cox 
estimations for workers in eastern and 
western Germany. In both cases, the fi rst 
column is taken from estimation with 
individual-specifi c variables only, whereas 
the second and third columns add fi rm 
characteristics and fi rm fi xed effects. 
Comparing the results from specifi cations 
with and without fi rm characteristics or 
fi xed effects, we can assess the importance 
of worker self–selection into certain fi rms 
(Mumford and Smith 2004). In order to 
facilitate the quantitative interpretation 
of the effects, the table displays hazard 
ratios.15 Since our focus is on fi rm-specifi c 
effects and their interactions with worker 
characteristics as well as on the distinction 
between different exit states, we do not 
discuss the results for individual and job-
specifi c covariates at length.

Results for age, represented by dummy 
variables for fi ve age intervals, are highly 
signifi cant; they point to the empirical 
validity of the Burdett (1978) model.16 This 
effect, however, is not found for workers 
in eastern Germany. According to human 
capital theory, highly educated workers 
have more general human capital and 
are, therefore, more mobile. At the same 
time, they are also better able to acquire 
fi rm-specifi c human capital, delaying job 

15 Hazard ratios are obtained by exponentiating the 
coeffi cients and indicating the ratio of the hazard for a 
one-unit change in the corresponding covariate (also 
see Cleves et al. 2002). A hazard ratio of 0.8 means that 
the hazard rate drops by 20 percent if the covariate 
increases by one unit.
16 The results are also consonant with the “job 
shopping” theory (Johnson 1978; Viscusi 1980), based 
on slightly different assumptions.
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changes. Segmentation theory predicts 
a selection of low-skilled workers into 
unstable jobs. The fi ndings of previous 
empirical studies on this subject are mixed 
(Battu et al. 2002; Dostie 2005; Holzer and 
Lalonde 2000; Dustmann and Meghir 2005; 
Mumford and Smith 2004; Naticchioni 
and Panigo 2004). In our estimations, 
both workers lacking vocational training 
or university education and unskilled blue-
collar and part–time workers are among the 
most mobile groups. The effect of university 
education vanishes when fi xed effects are 
included, which points to a sorting process 
of these workers into fi rms with high job 
stability. 

Our results demonstrate that individual 
employment history is an important 
determinant of job duration (see also 
Booth et al. 1999; Battu et al. 2002). In 
fact, individuals entering employment 
from previous unemployment or non-
employment states face a signifi cantly higher 
risk of exit, compared to the reference 
group of job changers. When we account 
for fi rm heterogeneity, however, coeffi cients 
are reduced dramatically, indicating that 
these worker groups select into low-duration 
fi rms. As an indicator for local labor market 
conditions, we use the unemployment rate 
of the federal state. It is lagged by one year 
because the unemployment rate may be 
endogenous to job exit.17 Results show that 
the effect of local labor market conditions 
is weak.

Coeffi cient Estimates for Firm and 
Institutional Characteristics 

Coeffi cients for fi rm-level variables 
appear in the lower part of Table 3. Time-
invariant fi rm characteristics are not 
included in stratifi ed estimation because 
their coeffi cients are not identifi ed.18 Among 
the time–varying covariates, we use a dummy 
indicating investment in information and 
communication technology (ICT) in the 

17 We eliminate a time trend from the regional 
unemployment series.
18 The following variables either exhibit no variation 
over time or vary over time only for a small percentage 
of establishments: industry, federal state, fi rm size, 
legal form, establishment age, and works council.

previous year. On the one hand, investment 
in ICT often requires specifi c training 
and, hence, should increase job durations. 
On the other hand, it may lead to higher 
turnover rates if employees are not able (or 
are unwilling) to apply new technologies, 
and fi rms hire new employees to replace 
them. As our estimates show, investment in 
ICT consistently reduces job exit rates.

The effect of training can be checked 
more directly by including a dummy 
variable indicating whether the fi rm does in 
fact offer further training to its employees. 
If fi rms invest in their employees’ specifi c 
human capital, they have an interest in 
reducing quits. As our results show, the 
expected negative effect of training on 
job exit for workers in western Germany 
does indeed occur. However, it becomes 
insignifi cant in stratifi ed estimation. In the 
East, the negative effect is in fact reversed in 
the stratifi ed estimation results. Our results 
also show that the presence of a works 
council leads to a signifi cant reduction in 
the job exit hazard by more than 20 percent, 
a fi nding that is consistent with the broader 
range of literature on works councils (see, 
for example, the survey by Addison et al. 
2004).

We distinguish between industry- and 
fi rm-specifi c collective agreements, the base 
groups being establishments not bound by 
collective agreements. We further include 
a dummy variable indicating whether the 
establishment pays higher wages than 
required by a collective agreement. For 
eastern Germany, there is some evidence 
that industry-level collective bargaining 
stabilizes employment, but even here the 
effect on the hazard is less than half as 
strong as the effect of works councils. For 
the West, the results are more mixed. Here, 
the exit rate is actually higher with fi rm-
level collective agreements in comparison 
with the base group. However, only a small 
part of the workforce (11 percent) is in this 
group, and they are concentrated in big 
enterprises. Hence, the result should not 
be over-interpreted. As expected, wages 
above the bargained level lower the exit 
rate, suggesting that higher wages versus 
standard compensation make job-to-job 
changes less attractive. 
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We expect tenure to be higher in larger 
establishments, which can use internal labor 
markets to adjust employment. In line with 
the results of Mumford and Smith (2004), 
this expectation is not borne out by the data: 
the relation fails to be monotonic, and the 
coeffi cients of the fi rm size group dummies 
are mostly insignifi cant (coeffi cients are 
omitted from the table but are available on 
request). In younger establishments, job 
durations are substantially longer in eastern 
Germany whereas the effect is insignifi cant 
for the western part. To interpret this 
fi nding, it is important to recall that job exits 
from companies that have shut down are not 
contained in the data. Hence, estimation is 
based only on successful company starts.

The Effects of Firm Characteristics          
for Different Groups of Workers

The effects of fi rm-level variables may 
differ according to types of workers. 
Matched employer–employee data allow us 
to estimate interaction effects between fi rm 
and worker characteristics. Two important 
explanatory variables for which these effects 
are relevant are the presence of a works 
council and the provision of further training 
by the enterprise. Table 4 lists hazard ratios 
similar to those in Table 2, but they are 
differentiated according to worker groups. 
They are taken from separate estimations 
which are otherwise identical to those 
displayed in Table 3. 

Theoretically, the effects of further 
training depend on the education level of 
the workforce. If education and training are 
complementary, further training increases 
productivity and rents. Hence, persistence in 
the job should be higher for skilled workers. 
Alternatively, it may be that providing 
specifi c skills by including additional 
training is more productive for workers with 
vocational training but less productive for 
university graduates whose skills are more 
general. Our empirical results support the 
latter hypothesis: further training decreases 
exit rates signifi cantly only among workers 
with vocational training. The effect is, 
however, imprecisely estimated for workers 
in eastern Germany. These differences in 
the interaction effects between the East and 
the West are likely to be caused by the two 

different systems of education and training 
in place before 1990, which has resulted in 
different shares of workers in each category. 

A second interaction occurs between 
works council and job position. If a works 
council mainly represents the interests 
of the majority of workers, which in most 
cases means blue-collar workers, this group 
will benefi t most from the council’s “voice” 
function. Moreover, a works council may 
pay more attention to dismissals and other 
types of separations of blue-collar workers. 
The results support this view. A signifi cantly 
negative effect of works councils on job 
exit is only evident for blue-collar workers. 
In particular, the job exit probabilities for 
skilled blue-collar workers are reduced 
by 21 percent in western Germany and 
24 percent in eastern Germany, whereas 
white-collar workers are not signifi cantly 
affected. For part-time workers, the sign of 
the effect is actually reversed, suggesting 
that works councils increase labor market 
segmentation; this effect, however, is 
signifi cant only for eastern Germany. All 
interaction effects are highly signifi cant 
according to the likelihood ratio tests in the 
fi rst two rows of Table 5. 

Competing Risks

So far, we have assumed that the 
mechanism driving job exit is the same 
across all exit states. It is quite plausible, 
however, that the independent variables 
infl uence exit into different states in 
different ways. Using the defi nitions from 
Table 1, we distinguish among four exit 
states: unemployment, new employment 
(changing to another employer), recall, 
and non-employment. We display the 
results for the fi rst two exit states only 
because the number of observations is 
very low with respect to the “recall” state. 
Furthermore, the coeffi cients of the 
hazard into non-employment are hard to 
interpret because we do not know exactly 
what situation the worker moves into. The 
specifi cation includes worker- and fi rm-
level independent variables but does not 
consider interaction and fi rm fi xed effects. 
The list of independent variables is thus 
the same as those in the middle columns 
of Table 3. Likelihood-ratio tests of the null 
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hypothesis of a single exit state versus the 
competing risks model clearly reject a single 
exit state, as shown in the lower half of Table 
5.

Results in Table 6 reveal that the impact 
of most variables differs between exit states. 
For instance, age has little infl uence on 
the probability of exit to unemployment; 
if anything, it increases the hazard. In 
line with the “job shopping” argument, 
however, the probability of a job-to-job 
change declines substantially with age. It 
is only about half as high for workers aged 
45–52 than it is for workers aged 25–29 in 
western Germany. Possessing a university 
degree lowers the unemployment hazard 
but increases the likelihood of a job-to-job 
change. Better job positions also protect 
against the risk of unemployment. Previous 
unemployment increases the likelihood of 
becoming unemployed again, but it has a 
negative or no effect on job-to-job changes. 
In general, there is little consistent evidence 
that lagged employment states infl uence 
the probability of changing to another 
employer. Hence, past job changes do not 
lead to future employment mobility, nor 
does “job shopping” result in more stable 
employment relationships further on in the 
individual’s career.

Collective bargaining arrangements are 
insignifi cant for both exit states except for 
job-to-job mobility in eastern Germany, 
where the wage differential between 
establishments bound or not bound by 
collective agreements are higher (Kohn 
and Lembcke 2007). Works councils 
substantially reduce the transitions both 
to unemployment and to new jobs. Hence, 
there is empirical support for both effects—
the increase in employment protection 
and the “voice” function. Similarly, ICT 

investment and further training reduce 
both hazards, although the results are not as 
strong in the case of eastern Germany. The 
effects of fi rm size are mostly insignifi cant 
(they not included here). The regional 
unemployment rate reduces the job-to-job 
hazard in the western part of the nation, 
most likely through a lower rate at which 
new job offers come in. 

Conclusion

The use of linked employer–employee 
data dramatically increases the scope 
for analyzing labor market mobility and 
provides new knowledge concerning 
individual and fi rm-level determinants of 
employment durations. In this paper, we 
have addressed the sorting of employees 
into fi rms with long or short job tenure, 
differences between types of workers 
in determining the impact of fi rm-level 
characteristics, and the distinction between 
exit states such as new employment or 
unemployment. The data we have used 
are advantageous in that they represent 
a large proportion of German fi rms and 
their workers, that they can be arranged as 
a representative sample of the infl ow into 
employment, and that they provide detailed 
information on a large number of fi rm-
specifi c variables. 

Substantively, our results offer a number 
of conclusions that previously have been 
unavailable. First, the differences in mobility 
between different parts of the labor market 
are large. Though some explanatory 
variables often used, such as fi rm size, do 
not account for the differences, institutions 
such as works councils and the availability 
of further training play a pronounced role 
in reducing mobility on the labor market. 
Second, the positive effects of works 
councils and additional training on job 
durations are high for blue-collar skilled or 
semi–skilled workers but are non-existent 
for white-collar employees. These results 
imply that the activities of works councils are 
targeted to their traditional constituencies. 
Third, persistence in individual mobility 
behavior is greatly reduced when fi rm-level 
heterogeneity is accounted for. For instance, 
the effect of lagged unemployment is much 
smaller in a specifi cation with fi rm fi xed 

 
Training–education interaction  344  (4)  65 (4)  
Works council

interaction 

407 (5)  

Competing risks  32,207 (78)  

--job position

    Western      Eastern
  Germany    GermanyVariables

483 (5)

12,958 (73)

Table 5. Likelihood Ratio Test Statistics

Note: Degrees of freedom in parentheses.
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effects. Other selection effects concern 
blue-collar workers, who tend to select into 
long-tenure fi rms, in contrast to white-collar 
workers. Fourth, competing risks analysis 
demonstrates that mobility to another job 
and exit to unemployment follow strikingly 
different processes. Among the fi ndings for 
the fi rm-level variables, a works council slows 
down exit to both destinations, indicating 
that works councils not only increase 
employment protection but also reduce 

quits, for example, by lobbying employers 
to provide better working conditions. 

It would be interesting to study the 
implications of these effects for long-term 
outcomes, such as profi tability or fi rm 
entries and exits. By highlighting employer 
characteristics as a determinant of mobility, 
our study not only relates to the literature 
on individual labor market mobility but 
may also offer insights for the analysis of 
labor market institutions. 
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