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ABSTRACT
In this paper I examine the effects of occupational pension coverage and measures of pension
portability loss on voluntary job changes using a sample selection model with endogenous
switching. The model estimates, derived from German panel data for 1995-1998, indicate that
occupational pension coverage reduces worker mobility by imposing a capital loss on those
leaving their job before retirement age. Moreover, pension-covered workers receive a higher
compensation which discourages mobility. Making pensions portable significantly increases
mobility, but from a low initial level.
Keywords: Labour mobility, occupational pensions, wages, endogenous switching

NON-TECHNICAL SUMMARY
The role of firm pensions both for domestic and cross-border mobility is high on the agenda
of the European Union. Workers covered by occupational pensions typically suffer losses in
pension rights when changing employer. According to the European Council these losses are
an obstacle to mobility and they reduce retirement incomes of multiple job holders (Council
of the European Union 2003, 889). These concerns have motivated reforms in occupational
pension scheme legislation over the last years in many EU countries, including Germany.
Further reforms are currently under way. They generally aim at reducing the portability loss
associated with leaving a pension scheme before retirement.
Several decades of research on labour mobility have established that turnover in jobs
covered by occupational pensions is lower than in other jobs. The reasons for this are less
clear. Occupational pensions may reduce mobility by imposing a capital loss on those who
change jobs. Likewise, pension-covered workers often receive wage premiums which
discourage mobility. These premiums may indicate that pension-covered jobs attract more
productive workers. Finally, workers who prefer stable employment may sort into jobs
covered by pensions and are thus unlikely to change employer. Research into these
hypotheses has so far been supplied for the United States and the United Kingdom. However,
there are few empirical studies of other European countries. The German case differs from
the Anglo-American situation in that occupational pensions contribute considerably less to
the retirement income of pensioners and a smaller proportion of workers are covered. This
raises the question of whether mobility is affected by the smaller capital loss in Germany and
whether less generous pension schemes have productivity effects similar to those triggered by
the more generous schemes in the US and UK.
The paper provides evidence that occupational pension coverage in Germany deters
voluntary job transitions by imposing a capital loss on both vested and non-vested early
leavers. Furthermore, workers in pension-covered jobs receive a compensation which is about
10-12 % higher than in jobs not covered by pensions. Compensation premiums make
mobility from pension jobs less attractive, and workers face less outside opportunities for
better jobs. Finally, sorting of stability oriented workers into pension-covered jobs also plays
a role in reducing mobility. This paper thus shows that the effects of occupational pensions
on mobility do not differ substantively between Germany and the Anglo-American countries,
despite the considerable differences in pension generosity. If compensation premiums are
taken as evidence of the productivity effects of pensions, it is remarkable that comparatively
small employer contributions into pension plans seem to have considerable productivity
effects.
Regarding reforms in pension regulation the results show that decreasing vesting
periods could be an effective policy option if the political aim was to enhance mobility. I find
that reductions of the vesting period from 10 to 5 years should increase mobility in Germany
by 8%. An indexation of preserved benefits (for vested early leavers) would have a larger
impact, increasing mobility by 22%. However, these increases are from low initial mobility
rates. Both shorter vesting periods and an indexation of benefits would also reduce retirement
income losses of multiple job holders on defined benefit schemes. On the other hand, these
policy options would place a considerable financial burden on firms. Moreover, this paper
provides indirect evidence of the productivity effect of pensions which may result, for
example, from higher firm investment into pension-covered worker’s training. In light of the
positive effects of high firm attachment the overall welfare and efficiency implications of the
current reforms at EU level are therefore not at all clear.

1

Introduction

This paper examines the effects of occupational pension coverage and pension portability loss on wages and voluntary job mobility. The role of firm
pensions both for domestic and cross-border mobility is high on the agenda
of the European Union. Workers covered by occupational pensions typically
suffer losses in pension rights when changing employer. According to the
European Council these losses are an obstacle to mobility and they reduce
retirement incomes of multiple job holders (Council of the European Union
2003, 88-9). These concerns have motivated reforms in occupational pension scheme legislation over the last years in many EU countries, including
Germany. Further reforms are currently under way. They generally aim at
reducing the portability loss associated with leaving a pension scheme before
retirement.
The empirical evidence of a mobility-deterring effect of portability loss is
neither ample nor entirely conclusive. Several decades of research on labour
mobility have established that turnover in jobs covered by occupational pensions is indeed lower than in other jobs. The reasons for this are less clear.
Three explanations dominate in the empirical literature. Occupational pensions may reduce mobility by imposing a capital loss on those who change
jobs. Likewise, pension-covered workers often receive compensation premiums which discourage mobility. These wage premiums may indicate that
pension-covered jobs attract more productive workers. Finally, workers who
prefer stable employment may sort into jobs covered by pensions and are
thus unlikely to change employer. Research into these hypotheses has so
far been supplied for the United States and the United Kingdom. However,
there are very few empirical studies of other European countries. This paper is a contribution to filling this gap. The German case differs from the
Anglo-American situation in that occupational pensions contribute considerably less to the retirement income of pensioners and a smaller proportion
of workers are covered. This allows us to further explore the sensitivity of
mobility to capital loss. Moreover, assuming that wage premiums are indicative of workers’ high productivity, I can examine whether less generous
pension schemes have productivity effects similar to those triggered by the
more generous schemes in the US and UK.
The portability loss suffered by mobile workers depends on the portability options defined by pension regulation. Workers leaving an occupational
pension plan before retirement age are usually entitled to a pension only after
having completed a vesting period. If they leave before the vesting period is
completed, they lose all accrued benefits. Workers whose benefits have become vested are entitled to a deferred retirement pension. Here a real capital
1

loss occurs in defined benefit plans, where the deferred retirement pension
is commonly based on nominal earnings at the point of job change. If these
benefits are not price or wage indexed, their value erodes over the time until
workers are eligible for retirement benefits. Germany has only recently reduced the period until accrued pension benefits become vested from ten to
five years to improve portability. Deferred benefits are not indexed, however,
and since the vast majority of occupational pension plans are traditionally
defined benefit, capital loss is an important issue in Germany.
This paper is the first to examine the relationship between occupational
pensions, wages, and voluntary job mobility in Germany. Using the German
Socio-Economic Panel (SOEP), waves 1995-1998, I estimate the effects of
occupational pension coverage and different measures of pension portability
loss on voluntary job changes using a sample selection model with endogenous switching. The indiviual mobility decision is modeled as a function of
earnings differentials and mobility costs. In contrast to other studies I distinguish between capital loss of vested and non-vested benefits to account
for the long vesting periods in Germany. The SOEP provides information on
individual membership in a pension plan and on the length of the period of
coverage under the pension. This allows me to derive the accurate vesting
status for each pension-covered individual and to calculate pension capital
loss according to actual coverage. Most other studies have to employ the assumption that coverage period is equal to tenure which is only correct if the
pensions were started at the date of hire. I test the empirical specification by
estimating a model using an alternative measure of capital loss and by performing several specification tests. Moreover, I examine the mobility effects
of making pensions portable. I find that pension-covered workers receive a
considerable wage premium and are less mobile than other workers. Portability loss discourages job changes both for workers with vested and non-vested
benefits. Making pensions portable significantly increases mobility, but from
a low initial level.
The paper is structured as follows. Section 2 discusses the findings in
the literature about occupational pensions and mobility, briefly describes the
pension system in Germany and presents the framework for the calculation of
pension portability loss. Section 3 develops the estimation approach taken in
this study. Section 4 describes the data used. Section 5 presents descriptive
evidence, the estimation results, and policy simulations. Section 6 concludes,
and the appendix provides descriptive statistics.
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2
2.1

Occupational pensions, wages, and mobility
Literature

Most studies on job mobility have as a starting point the assumption that
differences between wages in current and alternative jobs are the driving force
behind job change, and pension portability losses as well as other costs discourage changes of employer. A first generation of papers estimated quit or
job change equations which included binary variables capturing pension information as well as variables approximating potential wages and/or pension
benefits in current and alternative jobs as regressors, e.g. Schiller and Weiss
(1979), Mitchell (1982). These early studies for the US found strong and
significant evidence of pensions deterring worker mobility, although it was
not always possible to relate this effect to specific pension plan characteristics. Two German studies in this vein come to somewhat differing results.
They find no effect of pension plans on voluntary quits (Frick et al. 1999),
but a negative effect on voluntary and involuntary firm exits (Schnabel and
Wagner 1999).
Some studies have tried to capture the effect of occupational pensions on
mobility more precisely by explicitly modeling the capital loss incurred by
pension-covered mobile workers and thus supplementing the binary variable
approach. This extension of the analysis is often based on the work of Ippolito
(1985) who models pension portability loss in the framework of an implicit
pension contract. I also adopt this approach which I develop below. In
contrast to this paper, most authors concentrate on the capital loss of vested
workers. I extend the analysis to non-vested workers to account for the long
vesting period in Germany.
The studies including measures of capital loss come to differing results.
For the US, Allen et al. (1993) find a sizable effect of capital loss for layoffs
rather than quits, Gustman and Steinmeier (1993) find the effect to be significant but small for job separations. For the UK, McCormick and Hughes
(1984) find a considerable effect of their proxies for capital loss on job separations, while no such effect is apparent in Andrietti (2001 and 2004). A
possible explanation is that inflation indexation of deferred benefits - having
a huge impact on the magnitude of capital loss - was introduced after the
early UK study was carried out. However, another post-indexation study
does find significant effects (Henley et al. 1994). A comparative European
study (Andrietti 2001) shows significant effects of portability loss only for Ireland. It was the only country with no indexation of benefits of early leavers
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at the time studied.
Many of the more recent papers have looked deeper into the possible
causal relationships between pension coverage and mobility and can further
account for these somewhat inconclusive results. In addition to portability
losses which may cause workers to refrain from changing jobs, two further
explanations for the negative relationship between pensions and mobility are
being discussed. The first argues that pension covered workers may receive
a compensation premium which discourages mobility. Thus it may not be
the portability loss (alone) which lowers the mobility rate of pension covered
workers. Evidence in favour of this argument is supplied by Gustman and
Steinmeier (1993), for example, who show that pension-covered workers risk
wage losses when they change jobs. Thus there is no trade-off between cash
wages and pensions but rather pensions are granted in addition to wages
which are on average higher than those of workers without pensions. Higher
compensation in pension-covered jobs arguably results from higher worker
productivity in such jobs, which can be explained, for example, by selfselection or higher firm investment into pension-covered worker’s training.
Thus the observation of a compensation premium for pension-covered workers can be taken as indirect evidence of the productivity effects of pensions
(Dorsey 1995). In this paper I also find clear evidence of the existence of a
wage premium for pension-covered workers.
The second argument centers on the possibility that workers who prefer
stable employment sort into jobs covered by pensions. These individuals may
have a low rate of subjective time discounting and a preference towards provision for old age. Allen et al. (1993) find evidence for sorting on observables:
men, whites, union members and those who are married are more likely to
sort into pension covered jobs. Based on US data they do not find evidence
for sorting on unobservable characteristics. Likewise, the study of UK data
by Mealli and Pudney (1996) which analyses transitions between pensioncovered and non pension-covered jobs find little evidence of sorting due to
unobservable characteristics. There is recent evidence of sorting into pension
scheme types depending on mobility characteristics in the UK (Disney and
Emmerson 2002). The results of this study support the sorting argument.
Methodologically, some studies have made attempts to explicitly incorporate wages in alternative jobs into the analysis of the mobility decision.
Since wages in alternative jobs can only be observed for movers, and wages
in current jobs can only be observed for stayers, ideally two counterfactual
outcomes have to be estimated. A solution to the selection problem commonly used in mobility studies is to employ a sample selection correction
with endogenous switching (Heckman 1979; Maddala 1983). This approach
uses a two-stage procedure to produce consistent wage estimates which then
4

enter structural probit equations explaining the mobility choice. I use this
approach too.

2.2

Occupational pensions and portability in Germany

Within the German three-tiered pension system the public first tier is most
important. It is mandatory for all employees except civil servants and most
self-employed workers. The benefits are earnings-related and provided for
84% of old age incomes in 1999 (cf. Deutscher Bundestag 2001). The second
tier consists of public and private occupational pensions which may be offered
by employers to supplement the first tier. The third tier includes all forms
of private provision like personal pension plans.
In 1999, 21% of German pensioners received a public or private occupational pension which made up approximately 25% of their total monthly
income (Euro 319 on average) (Deutscher Bundestag 2001). Occupational
pensions are delivered by many different systems, and there are few data
sources which provide summary statistics about pension plan characteristics, workers covered by occupational pensions, and benefits accrued. Until
some legislative changes were implemented in 2001, the typical occupational
pension plan in Germany was defined benefit. In most plans workers gain a
benefit worth a proportion of their final salary with each year of coverage.
According to information contained in different surveys it seems reasonable
to assume 0.35% as an average accrual rate, where values can range from as
low as 0.2% up to 10% in some cases. An accrual rate of 0.35% is about
one fourth the generosity often reported for the US and UK (e.g. Andrietti
2001). Several surveys also reveal that accrual rates in occupational pensions
clearly increase with firm size (Deutsche Bundesbank 2001).
Pension portability in Germany is rather restrictive compared to the US
and to other EU countries. Until recently, the Law to Improve Occupational
Pensions (BetrAVG, 1974), stipulated that employee pension benefits had
to be vested only after a period of 10 years and a minimum age of 35 for
early leavers or, alternatively, after 12 years of firm tenure and 3 years of
contributions to a scheme with a minimum age of 35. Since the beginning of
2001, contributions to occupational pension schemes are vested after 5 years
with a minimum age of 30 years. This vesting period is still longer than
in some other European countries (UK 2 years, Netherlands 1 year). Firms
offering occupational pensions in Germany as a rule apply the legal vesting
requirements as there are no incentives to voluntarily vest workers earlier.
In contrast to the US, many EU countries have introduced a price or
wage indexation of preserved benefits. In Germany, however, there is no
legal requirement to index preserved benefits under a defined benefit scheme.
5

Because defined benefit plans prevail in Germany, most workers face real
capital losses when leaving pension-covered jobs before retirement age.
Arrangements which allow a transfer of accrued pension rights to new employers’ pension schemes are another important portability issue. Again, the
German case is comparatively restrictive. Before the 2001 reform portability of accrued benefits was only possible for life insurance retirement bonds
(Direktversicherung), and for industry-wide pension plans when changing
employer within the same industry. However, the latter existed only in parts
of the public sector and the construction industry. The vast majority of German workers covered in a scheme were members of a company pension plan
and had no possibility of transfer. Some recent changes in the legal regulation
aim at facilitating a transfer of benefits in the future. This endeavor may be
supported by the recent creation of more industry-wide pension plans and
more defined contribution plans.
In summary, capital loss due to lack of indexation of pension rights the major source of portability loss in the US - is currently also relevant in
Germany. Moreover, in the time period studied in this paper, I can assume
considerable portability loss due to the long vesting period of ten years.

2.3

Capital loss

The framework of an implicit contract between the worker and the firm
(Ippolito 1985) is useful to model the capital loss imposed on those who
leave jobs early. According to this approach, workers evaluate the package
of wage and pension benefits when considering a career with a firm. They
forego a portion of their wage throughout their work lives in exchange for a
pension at retirement. The workers’ implicit pension contributions are equal
to the present value of expected pension benefits (“stay pension”). Assume
for simplicity that worker i survives to retirement age R with certainty and
that his pension benefit is already vested and given in the form of a lump
sum (P Bi ). The benefit is based on the pension formula P Bi = bCi Yi (t),
where b is a constant reflecting the annual accrual rate of the pension plan,
Ci is the coverage period, and Yi (t) are the individual earnings at time t.
The stay pension at t < R is
SPi = bCi Yi (R)e−r(R−t) ,

(1)

where Yi (R) is expected final earnings and r is the inflation rate. The coverage period is equal to firm tenure only if the pensions were started at the date
of hire. If the worker expects his level of compensation to increase with time
at the rate g, one can equivalently formulate the stay pension as a function
6

of current earnings:
SPi = bCi Yi (t)e(g−r)(R−t) .

(10 )

A worker leaving the firm prior to his pension age R receives only the present
value of his “leave pension” based on his current earnings, Yi (t):
LPi = bCi Yi (t)e−r(R−t) .

(2)

The capital loss is the difference between the stay and the leave pension
(1’)-(2) for vested workers,

CLvi = bCi Yi (t)e−r(R−t) eg(R−t) − 1 .
(3)
According to the implicit contract the worker pays for a pension which is
indexed with an expected wage path. If he quits, he receives only a nominal
pension.
Now consider the case of a worker who leaves the firm at time tl before
the time his accrued benefits are vested (tl < tv < R). This individual loses
the present value of the entire pension capital accumulated up to date. The
impact can be assessed by assuming the leave pension to be zero because the
mobile worker can expect no pension benefit upon retirement in this case.
Thus
l
v
l (g−r)(R−tl )
CLnv
.
(4)
i |t < t = bCi Yi (t )e
CLnv
i increases with years of coverage. If wages grow at the same rate
as the interest rate (g = r), the function increases linearly with years of
service, if g > r, it is a concave function. CLvi is a concave function which
is zero at Ci = 0 and reaches zero again as the worker approaches retirement age (R − t = 0). For the empirical analysis I represent the capital
loss of vested and non-vested workers by two alternative variables. For the
first, I directly compute the capital loss functions for vested and non-vested
workers, (3) and (4), using the available wage, coverage, and age data, and
average wage and price growth rates over the 8 years preceding the mobility
decision. As exact infomation about b is neither available in my data set nor
in other sources, I use the close correlation bewteen firm size and accrual
rates (Deutsche Bundesbank 2001) to approximate the variation of pension
plan generosity around an average of 0.35%. As an alternative representation of capital loss of vested benefits I use an approximation introduced by
McCormick and Hughes (1984) who employ the interaction of tenure, Si , and
years to retirement, R − t. The data allow me to employ coverage period
instead of tenure to obtain a more precise measure. Coverage period, Ci ,
is used as an approximation for capital loss of non-vested benefits. These
approximations capture the functional forms of CLvi and CLnv
i and impose
less assumptions about pension plan type and generosity than direct computation. Furthermore they measure capital loss independently of the wage.
7

3

Model and econometric methods

The individual mobility decision is modeled as a function of earnings differentials and mobility costs such as pension portability losses. A worker will
change jobs if the life time earnings gain from moving into a new job exceeds
the mobility costs, i.e. if
Ii∗ ≡ (Ymi − Ysi ) − Ci > 0,

i = 1, . . . , n

(5)

where Ymi is the expected present value of lifetime earnings in a best alternative job, Ysi is the expected present value of lifetime earnings in the current
job, and Ci is the present value of mobility costs.
In the empirical specification of this model I assume for simplicity that
the log of current wages is the best predictor of the log of lifetime earnings.
However, we can only observe the wages of movers (wm ) and of stayers (ws ),
respectively. The counterfactual, that is the alternative expected wage, is
not observable. Likewise, the mobility costs are not directly observable.
Hence we cannot observe the actual gain from mobility, Ii∗ , but only a binary
random variable Ii which I define as

1 if Ii∗ ≥ 0
Ii =
(6)
0 otherwise
Assuming that mobility costs are determined by a vector of exogenous personal and job specific variables, Zi , and interactions of these variables, one
can describe (5) as a structural probit model such that:
Ii∗ = γ(ln wmi − ln wsi ) + δ 0 Zi + ui

(7)

and
ui ∼ N (0, σi2 )
To complete the model, it is necessary to estimate the wage differential. The
wage differential can be predicted by estimating separate wage equations for
movers and stayers
0
ln wmi = βm
Xi + εmi
(8)
ln wsi = βs0 Xi + εsi

(9)

where Xi is a vector of human capital and personal variables, and an indicator variable coding occupational pensions controls for a wage premium in
pension-covered jobs. I derive heteroskedasticity-robust standard errors for
clustered data to account for the panel structure of the data (Wooldridge
2002).
8

Separate estimates of the wage equations yield inconsistent parameter
estimates if stayers differ in observed and unobserved characteristics from
movers. One conventional way of dealing with selectivity bias is by using
an endogenous switching regime. This procedure begins by estimating a
reduced form probit equation which contains all variables from Xi and Zi
and examines the effect of individual characteristics on the selection into
movers and stayers. Inserting equations (8) and (9) into (7) yields:
0
Xi − βs0 Xi ) + δ 0 Zi + ui
Ii∗ = γ(βm
= ϑ0 Wi + νi

(10)

0
where ϑ0 = [γ(βm
− βs0 ), δ 0 ], Wi = [Xi , Zi ], and νi = (γ(εmi − εsi ) + ui ). This
can be used to calculate the values for the selectivity terms which are the
inverse Mills ratios, namely:

λmi =
λsi =

−φ(ϑ̂0 Wi )
Φ(ϑ̂0 Wi )
φ(ϑ̂0 Wi )

1 − Φ(ϑ̂0 Wi )

if Ii = 1

(11)

if Ii = 0

φ(.) being the standard normal density function and Φ(.) the corresponding
cumulative distribution function. This method assumes that the errors in
(8), (9), and (10) are not correlated with Xi and Zi and have a trivariate
normal distribution. The selectivity correction terms are included in the
wage equations, which are in turn used to predict earnings for stayers and
movers. Finally, the difference in predicted income allows estimating the
structural probit (7) using maximum likelihood. I use bootstrapping to derive
confidence intervals which account for the two-stage procedure, resampling
individuals.
Identification of the model depends on selection of an exclusion restriction, i.e. a variable or set of variables that are assumed to affect mobility but
not to have a direct impact on wages and vice versa. The distinction between
the content of Xi and Zi is debatable, and the previous literature has relied
on a variety of different instruments for identification. In this paper I use
home ownership as exclusion restriction. Home ownership is not related to
wages, but will arguably affect moving costs if job change is associated with
a residential move. Residential moves provoke transaction costs for home
owners, such as taxes and fees on the purchasing price of property, which are
considerably higher in Germany than in the UK (7% vs. 2%, Maclennan et
al. 1998). Moreover, regional disparities in house prices may inhibit some
9

moves. As individuals will take account of these constraints in their choice
of housing tenure, home ownership arguably proxies high preferences for a
stable job. Home ownership could also provide individuals with the means
to finance off-the-job search, thus enhancing mobility, but this depends on
the house equity value and empirical evidence for this is weak (Henley et al.
1994).1 Wages are modeled as a function of personal characteristics, industry, and pension status.2 Mobility costs are modeled as a function of a binary
variable representing the pension status (model 1) as well as of the measures
of capital loss described in subsection 2.3 (models 2 and 3). Other variables
well known to influence mobility costs include, for example, age and gender.
Further account and theoretical motivation of the choice of variables is given
in the section about data that follows.

4

Data

The analysis is based on the Socio-Economic Panel (SOEP), an annual longitudinal survey of private households in Germany. The SOEP started in 1984
with interviews in 5,921 households with residence in western Germany. In
1990, another 2,179 households with 4,453 persons from East Germany were
added to the panel. My sample includes the West and East German subsamples.
I concentrate on the mobility decisions of full-time employees (≥ 35 hours
per week), excluding civil servants, self employed, and apprentices. Workers
are dropped from the sample after their first job change or when they exit
full-time employment.3 Mobility is defined as the first voluntary quit of job
1

The variable proves to be a good instrument, yielding a χ2 (1) statistic of 8.49 (9.07,
7.72) in the first-stage mobility probit of model 1 (2, 3). Furthermore, when entered into
the wage equations the variable proves to be insignificant with a p-value of 0.57 in the
mover’s and of 0.23 in the stayer’s wage equation, model 1.
2
I omit job-specific characteristics which I consider choice variables from the wage
equations because I cannot assume these characteristics to be identical in an alternative
job that individuals might consider. I assume, however, that individuals are restricted
by education, training, or previous work experience to concentrate on opportunities in a
given industrial sector when making a mobility decision. Including a pension dummy in the
wage equations to test for a wage premium also assumes a constant pension status across
jobs. This seems realistic for pension holders who are unlikely to move to non-pensionable
jobs, sacrificing pension benefits and presumably a wage premium. Individuals without
pensions might seek to gain pension coverage when changing jobs. However, if pension
benefits and wage premiums are selectively awarded to more productive workers, their
opportunities to improve pension status by changing jobs should be restricted.
3
Individuals exiting full-time employment may have different moving probabilities than
those not exiting. I have estimated a model including a correction for selectivity in exits,
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and take-up of a new full-time job between annual interviews with or without
intervening unemployment. I assume that intervening unemployment after
a quit decision is voluntary. In the GSOEP information about employers’
provision of occupational pension schemes was asked in 1985, 1988 and again
in 1995. The respondents were asked whether their company offered an
occupational pension plan, and - if yes - whether the respondent personally
accumulates pension benefits. Furthermore the respondents were asked in
which year pension coverage started. This allows me to derive the exact
vesting status for each individual. This study makes use of the most recent
pension information, looking at the mobility decisions of 1995 job holders
with and without occupational pensions. I construct a pooled sample which
covers the mobility between 1995-6, 1996-7, and 1997-8. The sample consists
of 8,979 observations of which 3,615 are 1996 job holders, 2,937 are 1997 job
holders and 2,427 are 1998 job holders. In the whole time span 1995-8 I
observe 193 voluntary job changes.
In the longitudinal dataset, all variables except pension status, sex, and
occupational degree are treated as time-varying. Information on mobility
costs is based on personal and job characteristics in the year prior to mobility.
The earnings equations make use of post-mobility wage, human capital and
personal information with the exception that job tenure refers to tenure at the
last job for mobile workers. Post-mobility wages are deflated by the German
CPI to values of 1995, and implausible cases (13 cases of monthly wages
below 1.000 DM, 3 cases of unlikely high wages, 1 case of pension coverage
= 63 years) as well as cases with missing values on any of the explanatory
variables are deleted. Descriptive statistics are supplied in the appendix.
The dependent variable in the wage equations is the log of monthly gross
wages in the last month before the interview. This variable includes overtime
compensation but no other extra payments such as leave pay. Since I look at
full-time employees only, there is no need to compute hourly wages where the
choice of denominator (hours actually worked vs. hours according to contract) strongly influences the results. Regressors are years of tenure and a
dummy for sex. Labor market experience and its square refers to real rather
than potential experience. The variables are constructed using spell data,
where experience is defined as time spent in full- or part-time employment.
I construct 3 indicator variables for the highest formal educational degree.
The reference category codes workers without a completed educational degree, vocational degree stands for workers with a completed apprenticeship
employing regional unemployment rates, years to retirement, gender, and its interaction
with the number of dependent children in the household as instruments. I found that the
results of the model remained the same. Hence I interpret exits from full-time employment
as censored responses.
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or vocational training, and college/university codes persons holding a university or technical college degree. I also include binary variables coding
the occupational status (blue collar, white collar, manager ) and 8 different
industries into the wage equations. A binary variable for pension-covered
workers (occupational pension) is entered into the wage equations to test for
a wage premium in their jobs. Furthermore I include an indicator variable for
residents in East Germany to account for the considerable East-West wage
differentials. Finally, I use separate binary variables for each period of observation to control for time-varying factors such as wage rises of persons who
change jobs later.
Mobility costs are modeled as a function of the pension variables. I employ a pension coverage dummy (model 1) and the capital loss variables
described in subsection 2.3 (models 2 and 3). For model 2, firm size is used
to approximate the variation of accrual rates around the average of 0.35%.
Firms with 200-1999 employees are assumed to have average accrual rates;
1-19 employees: 0.15%; 20-199 employees: 0.25%; 2000 and more employees:
0.45%. I perform several specification tests to examine the robustness of the
results to these assumptions. Using the data on pension coverage, I code the
pensions of persons aged 35 years and older with either a minimum coverage
period of 10 years, or a coverage of at least 3 years in combination with at
least 12 years tenure as vested. Otherwise pension benefits are not vested.
The choice of further variables modeling mobility costs is guided by the
standard results of the mobility literature. Among job-specific variables I include occupational status and industry to capture job-specific mobility costs
over and above the estimated wage differentials. The mobility literature usually assumes that career opportunities differ by industry. The occupational
status proxies the ability to perform efficient job search, a higher status implying lower transaction costs.
Among the personal variables I include age, home ownership, marital
status, and number of children under the age of 16 in the household. Older
workers are usually less mobile than younger workers. A possible explanation
is that younger workers benefit from wage increases for a longer time. Thus I
include age to capture differences in the pay-off period from mobility between
older and younger workers. Marital status and the number of children can
potentially influence mobility in both directions. Men usually seek better
career opportunities once they have become fathers. On the other hand
geographical mobility with children may be perceived as costly. Likewise,
being married can both motivate and constrain mobility. I also include binary
variables coding the period of observation to control for possible time-varying
effects. Finally, I use a gender indicator variable to represent the differing
mobility behavior of men and women. The ideal solution, estimation of
12

separate models for men and women, is not feasible because there are too
few cases of mobility in the data set.

5
5.1

Empirical results
Descriptive evidence

Before presenting the estimation results I discuss descriptive evidence on
occupational pensions, job mobility, and wages. Table 1 shows that mobility
among 1995 job holders is low independent of occupational pension status.
The average mobility rate over the three year period between 1995 and 1998
is 2.2%. Individuals without pension-covered jobs in 1995 (3/4 of the sample)
are more than two times more likely to change jobs than are individuals on
jobs covered by pensions (2.5% vs. 1.2%). This result confirms the findings
of studies for other countries that turnover is lower in pension-covered jobs.
The table also displays the number of individuals with vested pension benefits
among persons covered by pensions. The data show that mobility is twice as
high among holders of non-vested pensions than among those with pension
benefits already vested.
The wage data displays averages of CPI-deflated wages observed in 1996,
1997, and 1998 as well as the average wages in the respective prior year. I
find considerable wage differences between jobs covered and not covered by
pensions. Those who were not a member of an occupational pension scheme
in 1995 have far lower earnings than those who were scheme members. In fact,
the gross monthly wages in non-pension jobs (deflated to values of 1995) were
about 26% lower than in pension-covered jobs. While individuals leaving jobs
not covered by pensions earn about average wages in this group, mobility out
of pension-covered jobs concentrates among workers with earnings clearly
below the average. The table also shows that movers realize larger wage
increases than stayers, irrespective of pension status. However, movers from
pension-covered jobs can not compensate the initial wage differentials that
separate them from the stayers. Conversely, movers from non-pension jobs
can realize a wage advantage over the group of stayers in such jobs.
- Table 1 about here These results suggest that workers on pension-covered jobs receive a considerable wage premium which makes it more difficult for these individuals
to find a better alternative job. This would provide one explanation for the
lower mobility among these workers. It would also explain why among pension scheme members those with below-average earnings are more mobile:
possibly they face more outside opportunities for better jobs than those al13

ready earning above-average wages. The wage relationship of movers and
stayers on non-pension jobs seems to be in line with the standard results of
mobility studies. These studies usually find better educated, young males
with higher occupational status to be more mobile than other workers. According to these findings it comes as no surprise that mobile workers can
realize relatively high post-mobility wages. Of course I can only confirm
these inferences when controlling for personal and job characteristics which
I do next.

5.2

Estimation results

Table 2 presents the results of the reduced-form mobility probit and the
wage equations estimates for model 1. Reduced-form and wage equations for
models 2 and 3 - not displayed - do not differ substantially from model 1. The
first column displays the effect of individual and job characteristics on the
selection into stayers and movers, both via the wage differential of moving
versus staying and via the mobility costs. In the reduced form of the model
the coefficient of the pension status has the expected sign but is statistically
significant at the 10% level only. However, the results from the reduced probit
cannot be directly interpreted because their effect on mobility depends partly
on their influence on the wage differential. The role of this regression in the
estimation procedure is to obtain estimates of the selectivity terms which
allow consistent estimation of the mover’s and stayer’s wage equations.
- Table 2 about here Columns two and three of Table 2 display the wage equations of movers
and stayers using the log of monthly gross wages in values of 1995 as dependent variable. The coefficients of the variables follow standard expectations.
Low levels of statistical significance in the mover’s wage equations can be
attributed to the relatively low number of observations. Females and individuals with residence in eastern Germany earn significantly less than males
or west German residents. There is a non-linear relationship between earnings and experience in the labour market. The firm tenure variable is not
statistically significant for movers which is in line with the expectation that
new employers do not reward tenure at the last employer. After controlling
for tenure and experience, age is not an statistically significant determinant
of wages. Having higher educational degrees and higher occupational status
are associated with higher earnings.
The effect of unmeasured characteristics on wages is captured by the selectivity terms λm and λs . The coefficient of λs for stayers is statistically
significant, giving evidence of selection bias. The negative coefficient implies a positive selection into the stayers’ group: stayers possess unobserved
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characteristics which grant them higher wages than movers would receive in
case of immobility. The coefficient of λm is also negative - implying positive
selection of movers - but statistically insignificant.
The wage equations also include a dummy for pension status. These
test for the existence of a wage premium for pension-covered workers after
controlling for personal characteristics. The regression results confirm the
descriptive evidence of table 1: workers in pension-covered jobs seem to receive considerably higher wages, although the coefficient is not statistically
significant in the mover’s wage equation, presumably because the number of
observations is small. The coefficients are fairly stable over different model
specifications and show that pension-covered workers receive a wage premium
in the magnitude of about 10-12%.4 Thus pension-covered workers arguably
have (unobserved) characteristics which make them more productive. According to the estimates, the compensation premium is roughly the same for
movers and stayers on pension-covered jobs.
In order to calculate a mover’s and a stayer’s wage the coefficients of the
wage equations are applied to each individual’s characteristics. Coefficients
on the selection correction terms are set to zero because I cannot assume
the relative advantage of an individual in the observed state to be equally
useful in the counterfactual situation. Thus I measure wage differentials
due to observed factors only. The predicted difference in log wages is then
used to estimate the structural probit mobility equation (7) using maximum
likelihood.
Table 3 displays the results of the structural probit mobility equations
for models 1-3. The table reports the marginal effects which were calculated
for binary variables as the effect implied by a unit change in the characteristic. Bootstrapping was used to derive confidence intervals in order to derive
significance levels for the two-stage estimation procedure (1000 replications).
If the bias-corrected confidence interval did not include zero, the effect was
taken to be significant at the level indicated by the size of the confidence
interval.
The coefficients of the non-pension variables are quite insensitive to variations in the pension variables. Across all specifications the results for the
non-pension variables confirm most of the standard expectations about job
change behavior. In particular, worker mobility significantly increases with
growing wage gains. Older workers are less likely to change jobs than younger
workers are. This may be because of older workers’ shorter pay-off period
from mobility. Women are significantly less mobile than men, possibly because they tend to work in occupations with less outside career opportunities
4

The effect was derived using premium = (exp(coeff.)-1) * 100.
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and face more restrictions in their household backgrounds. At sample means
of the other variables being female reduces the probability of changing employer by about 0.7-1.0 percentage points in all models. This is a relative
change in mobility probability of roughly 70-80%.
Being a home owner significantly reduces job changes, but to a slightly
lesser extent (60-70%). This may be because stability-oriented persons select
into property which is costly to transfer. The data show that only about
1/3 of workers on non-pension jobs are home owners and roughly 1/2 of
workers on pension jobs own property. Marital status has no statistically
significant effect on mobility, probably because it influences job transitions
in both directions and the overall effect is undetermined. The existence of
children aged under 16 in the household does enhance job canges. The results
further confirm that mobility is higher for managers and white collar workers
than for blue-collar workers. Furthermore, mobility costs vary by industry
(not displayed).
- Table 3 about here Of particular interest are the estimates for the occupational pension and
capital loss variables. Model 1 only uses an occupational pension indicator
variable to measure the effect of pensions on mobility. The coefficient is
negative and statistically significant, showing that pension coverage deters
mobility. Thus, having or not having an occupational pension influences
mobility behavior over and above the effect of wage premiums on expected
wage gains. Introducing measures of capital loss for vested and non-vested
workers into the analysis further differentiates the results. Coefficients on
both measures of capital loss - the equations derived for the wage-related
pension formula (model 2) and their more general approximations (model 3) are negative and significant both for vested and non-vested workers, although
in model 3 capital loss for vested workers is significant at the 10 % level only.
The larger the capital loss gets for both vested and non-vested workers, the
less likely it is that they will change employer. The results show that pension
coverage and, in particular the size of capital loss, determines (among the
other factors) who changes jobs and who does not. The coefficients on the
pension dummy change to a positive value in models 2 and 3. This suggests
that the pension status may act as a proxy for non-pecuniary job attributes
not captured in the model.
Comparing models 2 and 3, I find that in both estimations the negative
coefficients reflect a mobility-deterring effect of pension capital losses. Thus
the approximations of capital loss introduced by McCormick and Hughes
(1984) provide consistent results in my framework. Higher significance of
the coefficients on the more structured pension variables (model 2) suggest
that these variables capture capital loss more precisely and thus serve as a
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confirmation of the basic assumptions. I performed several specification tests
varying the values of accrual rates by firm size as well as the time-period
over which price and wage growth data entering the capital loss variable of
model 2 was averaged. Furthermore, I also tested restricting the sample to
individuals aged 29 and over in order to eliminate the cases of initial jobshopping characteristic of young workers. The results proved to be very
robust to these variations both in terms of coefficients and standard errors.
The values of the coefficients on the capital loss variables of model 3
can not be directly interpreted because the approximations merely represent
functional forms. The capital loss variables in model 2 do capture real capital
loss assuming values for expected wage growth, expected inflation rate, and
the annual accrual rates. The results show that the mobility-deterring effect
of non-vested pension benefits is larger than that of vested benefits. This
may be because workers are more aware of the immediate capital loss which
occurs with non-vested pensions than of the loss due to non-indexation of
benefits taking place in vested pensions. Evaluated at the means of the
other variables, in model 2 the marginal probability of job change for vested
workers declines by 1.5 percentage points for a 1,000 DM (511 Euro) real loss
of pension benefits. This is a relative change in mobility probability of more
than 100%. For non-vested workers the mobility probability declines by 2.4
percentage points for a 1,000 DM real pension loss.

5.3

Effects of alternative portability rules

The estimates allow me to explore the effects on mobility of making pensions
portable by deriving predicted mobility probabilities for individuals with different combinations of pension characteristics. As the predicted mobility
probabilities show some degree of variation between different model specifications these figures should be read as rough illustrations of the magnitude of
the effect. First I examine the effects of different vesting rules. These predictions are summarised in the 3 upper panels of Table 5. The top panel shows
average capital loss of vested and non-vested workers under the 10-year vesting rule relevant during the time-period studied in this paper (vesting rule
1). The predicted mobility probability at sample means of all variables is
1.1%. For an individual who accumulates pension benefits and whose capital loss is set at the sample means in the group of pension-covered workers
the average mobility rate is about half of this rate (0.50%) at sample means
of the non-pension variables. In the second panel I apply a 5-year vesting
rule to the individuals in the estimating subsample of model 2. This rule is
valid in Germany for individuals starting occupational pensions from 2002
onwards. If it had been applied to all individuals in the sample, 342 more
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persons would have had vested rather than non-vested benefits, decreasing
mean capital loss of non-vested workers. These shifts in pension loss increase
predicted mobility probability among the average pension holders by 38%,
and increase overall mobility by 8%. Panel 3 examines the effects of a 2-year
vesting period. This rule would further increase the proportion of individuals with vested rather than non-vested pension benefits to 96% of pension
holders. Compared to rule 1 predicted mobility probability among pension
holders increases by 60%, and overall mobility by 11%. The relative mobility
effect of reducing the years required to vest pension benefits is thus sizeable.
However, it is an increase from a very low level, so that in absolute terms
the effect should be modest.
- Table 5 about here The final panel reports the effect of indexing deferred pensions. A full
indexation reduces capital loss of vested workers to zero if the index is equal
to the personal discount rate. Compared to the status quo this would increase
sample mobility probability by 22%, and more than double mobility among
pension holders according to the estimates. In summary, making pensions
portable should result in a significant relative increase in mobility probability,
but from a low initial level.

6

Conclusions

This paper provides evidence that occupational pension coverage in Germany
reduces worker mobility through the mechanisms discussed in earlier papers
for the US and UK. Although pensions are far less generous, I find that pension coverage deters voluntary job transitions by imposing a capital loss on
both vested and non-vested early leavers. Furthermore, workers in pensioncovered jobs receive a compensation which is about 10-12 % higher than in
jobs not covered by pensions. Compensation premiums make mobility from
pension jobs less attractive, and workers face less outside opportunities for
better jobs. Finally, sorting of stability oriented workers - proxied by home
ownership - into pension-covered jobs also plays a role in reducing mobility.
This paper thus shows that the effects of occupational pensions on mobility do
not differ substantively between Germany and the Anglo-American countries
studied to date, despite the considerable differences in pension generosity. If
compensation premiums are taken as evidence of the productivity effects of
pensions, it is remarkable that comparatively small employer contributions
into pension plans seem to have considerable productivity effects. Likewise,
there is a fairly strong sensitivity of mobility to capital loss even when capital
loss is not very large.
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Distinguishing between capital loss of pension benefits which are vested
and those which are not yet vested, I find that both sources of capital loss
pose an obstacle to job changes. This result holds both for a model where
capital loss is computed on the basis of a wage-related benefit formula and
for an alternative more general model where capital loss is approximated by
interaction terms. According to the estimations, loss of benefits which are
not vested deter worker mobility to a larger extent than loss due to erosion of
real capital value over time of vested benefits. Workers may be more aware
of the former kind of loss.
Regarding reforms in pension regulation the results show that decreasing
vesting periods could be an effective policy option if the political aim was
to enhance mobility. I find that the reduction of the vesting period from 10
to 5 years performed in 2001 should foster mobility in Germany. Once fully
implemented, mobility could increase by 8% (38% among pension holders)
judging from my estimating sample. However, these increases are from low
initial mobility rates, and the reforms will take a long time to be implemented as they only concern new entrants into pension plans. An indexation
of preserved benefits (for vested early leavers) would have a large impact,
doubling mobility among pension-covered workers and increasing it by 22%
overall. The recent creation of more defined contribution plans in Germany
should work in the same direction. Both shorter vesting periods and indexation of benefits would reduce retirement income losses of multiple job holders
on defined benefit schemes. On the other hand these policy options would
place a considerable financial burden on firms. Moreover, this paper provides
indirect evidence of the productivity effect of pensions which may result, for
example, from higher firm investment into pension-covered worker’s training.
In light of the positive effects of high firm attachment the overall welfare and
efficiency implications of the current reforms at EU level are therefore not at
all clear.
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TABLE 1
Job Mobility, Occupational Pensions, and Wages, SOEP 1995-1998

Number of observations
Mobility rate (%)
Pension benefits vested
Pension benefits vested (%)
Mean monthly wage t-1 (DM)
Mean monthly wage t (DM)
Mean wage increase betw. t-1 and t (%)

No occupational
pension in 1995 job
Stayer
Mover
6,147
158
2.5
3,787
3,833
3,874
4,165
2.3
8.7

Occupational
pension in 1995 job
Stayer
Mover
2,127
26
1.2
1,146
6
60
23
5,133
4,515
5,243
4,868
2.1
7.8

Notes: The observations are from the pooled sample and consist of those full-time employed individuals observed in t=1996, 1997, and 1998 respectively without missings on
the relevant variables. Gross monthly wages deflated to 1995 prices by the Consumer Price
Index.
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TABLE 2
Reduced Form Mobility and Selection-corrected Wage Equations, Model 1,
SOEP 1995-1998

Age
Female
Married
Number of children<16
East
Experience
Experience squared/100
Tenure
College/university
Vocational degree
White collar
Manager
Occupational pension
Industry
Time period
Home owner
λm
λs
Constant
Observations
log likelihood
R-squared

(1)
reduced form
mobility probit
-0.019 (0.00)
-0.181 (2.16)*
0.037 (0.46)
0.056 (1.42)
-0.180 (2.14)*
-0.028 (1.69)+
0.015 (0.43)
-0.035 (4.25)**
0.420 (2.62)**
0.240 (1.96)*
0.228 (2.42)*
0.170 (1.47)
-0.163 (1.63)+
yes
yes
-0.224 (2.91)**

(2)
mover’s wage
equation
0.0041 (0.58)
-0.160 (2.65)**
0.057 (1.04)
-0.0074 (0.19)
-0.283 (3.54)**
0.014 (0.82)
-0.064 (1.93)+
0.0036 (0.42)
0.442 (2.51)*
0.215 (1.75)+
0.148 (1.78)+
0.395 (4.78)**
0.104 (1.41)
yes
yes
-0.278

-1.48 (5.13)**
8,475
-774.96

7.23

(3)
stayer’s wage
equation
-0.00096 (0.95)
-0.189 (18.04)**
0.027 (2.73)**
0.015 (3.17)**
-0.262 (25.06)**
0.013 (5.96)**
-0.028 (7.20)**
0.0031 (5.17)**
0.236 (10.52)**
0.078 (6.62)**
0.182 (16.88)**
0.447 (28.92)**
0.094 (9.43)**
yes
yes

(1.03)
(12.65)**
184
0.55

-0.437 (2.74)**
8.10 (207.71)**
8,291
0.57

Notes: + significant at 10%; * significant at 5%; ** significant at 1%. Reduced form probit
(1): dependent variable is binary, equalling 1 if mobile and 0 if not. Wage equations (2) and
(3): dependent variable is log of monthly gross wages, deflated to 1995 values by Consumer
Price Index. Reference categories are not married, residence in west, no completed degree,
blue collar, rented accommodation. Absolute values of t-statistics (in parentheses) derived
from heteroskedasticity-robust standard errors. Results for models 2 and 3 available on
request.
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TABLE 3
Structural Probit Mobility Equations, Models 1-3, SOEP 1995-1998

ln(predicted wage differenential)
Age
Female
Married
Number of children<16
Home owner
White collar
Manager
Occupational pension
CLvi (equation 3/1000)
CLnv
i (equation 4/1000)
CLvi (pensionv *Ci *R − t)
nv
CLnv
i (pension *Ci )
Industry
Time period
Observations
log likelihood
Observed P
Predicted P (at sample means)

Model
1
0.067**
-0.00036
-0.0065**
-0.0020
0.0023*
-0.0062**
0.0092*
0.010*
-0.0052*

yes
yes
8.475
-783.34
0.022
0.010

2
0.063**
-0.00084**
-0.0087**
-0.0012
0.0029**
-0.0073**
0.012**
0.019*
0.0086
-0.015**
-0.024**

yes
yes
8,140
-754.09
0.022
0.011

3
0.062**
-0.00086**
-0.0095**
-0.0022
0.0029*
-0.0071**
0.013**
0.019**
0.0025

-0.000042+
-0.0019*
yes
yes
8,283
-777.02
0.022
0.012

Notes: + significant at 10%; * significant at 5%; ** significant at 1%. Dependent variable is
binary, equalling 1 if mobile and 0 if not. Table shows marginal probabilities. CLvi , CLnv
i :
Capital loss of vested and non-vested workers respectively. Ci : years covered by pension
plan. R − t: years until retirement age. Reference categories are not married, rented
accommodation, blue collar. Bootstrapping (1000 replications, sampling individuals) was
used to derive confidence intervals. Significance of the effect was inferred if the biascorrected confidence interval failed to include zero.
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TABLE 4
Predicted Mobility Probabilities with Alternative Portability Rules
φCLvi indiviφCLnv
indiviPred. ∆ Pred.
i
(DM)
duals
(DM)
duals
mobil.
mobil.
vesting rule 1: 10 yr. coverage, age≥35 or: 3 yr. coverage, 12 yr. tenure, age≥35
entire sample
356
8,140
203
8,140
1.07%
pension holders only
1,504
1,136
859
789
0.50%
vesting rule 2: 5 yr. coverage, age≥30
entire sample
453
8,140
pension holders only
1,917
1,478
vesting rule 3: 2 yr. coverage
entire sample
500
pension holders only
2,114

8,140
1,864

vesting rule 1 + full indexation of vested benefits
entire sample
0
8,140
pension holders only
0
1,136

66
280

8,140
447

1.15%
0.69%

+8%
+38%

2
8

8,140
61

1.19%
0.80%

+11%
+60%

203
859

8,140
789

1.30%
1.20%

+22%
+140%

Notes: Capital loss figures are means of the entire sample and of pensions holders respectively. Capital loss and counts of individuals vested/non-vested derived by applying
alternative vesting rules to the estimating subsample of model 2. Rule 1 is status quo in
the model, rule 2 valid from 2002 in Germany, rule 3 for comparison. Mobility rates are
predicted mobility probabilities derived at sample means of the variables, occupational
pension was set to the sample mean (one) for mobility rates of the entire sample (sample
of pension holders), and capital loss was set to values displayed in the table.
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TABLE A1
Descriptive Statistics, SOEP 1995-1998

Variable
College/university
Vocational degree
Female
Experience
Experience squared
Tenure
East
Age
Home owner
Married
Number of children<16
Agriculture
Energy
Metal
Construction
Trade
Social
Bank
Other industry
Manager
White collar
Blue collar
Capital loss, vested benefits, model 2
Capital loss, non-vested benefits, model 2
Capital loss, vested benefits, model 3
Capital loss, non-vested benefits, model 3
Occupational pension
Pension coverage (years)
Period 1995-6
Period 1996-7
Period 1997-8
Gross monthly wage (DM) in 1995 prices

Movers
Obs.
Mean
192
0.20
192
0.72
193
0.31
193
11.43
193 186.98
193
4.92
193
0.24
193
33.57
193
0.23
193
0.54
193
0.75
193
0.031
193
0.005
193
0.15
193
0.15
193
0.22
193
0.13
193
0.18
193
0.11
193
0.20
193
0.42
193
0.38
183
61.05
183
86.44
189
7.04
189
0.37
193
0.13
183
0.84
193
0.51
193
0.30
193
0.19
188
4,268
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Stayers
Obs.
Mean
8,717
0.10
8,717
0.74
8,786
0.34
8,786
19.58
8.786 498.06
8,763
11.27
8,786
0.30
8,786
40.86
8,786
0.39
8,786
0.69
8,786
0.68
8,786
0.013
8,786
0.028
8,786
0.23
8,786
0.11
8,786
0.16
8,786
0.20
8,786
0.087
8,786
0.16
8,786
0.15
8,786
0.35
8,786
0.50
8,283 361.49
8,283 203.69
8,581
33.60
8,581
0.57
8,778
0.26
8,291
3.23
8,786
0.40
8,786
0.33
8,786
0.27
8,427
4,225

