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Abstract

We analyse the impacts of changing employment patterns and pension reforms on the future
level of public pensions across birth cohorts in Germany. The analysis is based on a micro-
simulation model and a rich data set that combines household survey data from the German

Socio-Economic Panel Study (SOEP) and process-produced microdata from the German
pension insurance. We account for cohort effects in individual employment and unemployment
affecting earnings over the life cycle as well as the differential impact of recent pension reforms.

For individuals born between 1937 and 1971, cohort effects vary greatly by region, gender and
education, and strongly affect life cycle earnings profiles. The largest effects can be observed for
younger cohorts in East Germany and for the low educated. Using simulated life cycle em-
ployment and income profiles, we project gross future pensions across cohorts taking into

account changing demographics and recent pension reforms. Simulations show that pension
levels for East German men and women will fall dramatically among younger birth cohorts,
not only because of policy reforms but also due to higher cumulated unemployment. For West

German men, the small reduction of average pension levels among younger birth cohorts is
mainly driven by the impact of pension reforms, while future pension levels of West German
women are increasing or stable due to rising labour market participation of younger birth

cohorts.

JEL CODES: H55, J26, J11

Keywords : public pensions, pension reform, employment patterns, cohort effects.

1 Introduction

In the face of growing demographic ageing many European countries have reformed

their pension systems in order to make them financially more sustainable. However,
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in the course of pension reforms it became clear that economic sustainability is only

one important policy goal. The necessary complement is adequacy of pension income

(OECD, 2007; European Commission, 2010). This is of particular concern in coun-

tries with earnings-related public pensions systems, which have been experiencing

high unemployment and increasing earnings inequality. Germany is a particularly

interesting case facing the problem of balancing sustainability and adequacy of

its earnings-related public pension system. While the pension reforms since 1992

have improved the long-term financial sustainability of the public pension system,

they have substantially reduced income replacement rates. Furthermore, since re-

unification there has been rising and persistent unemployment, particularly in East

Germany. At the same time, there has been a trend away from the ‘standard’ em-

ployment relationship covered by social security towards ‘flexible ’ work patterns

typically not or only partially covered by social security, such as ‘marginal employ-

ment’, temporary employment, part-time jobs, and self-employment.

The goal of the present study is to quantify the likely impact of these developments

on the future level of public pensions across birth cohorts. To this end, we develop a

microsimulation model that accounts for cohort effects in individual employment

and unemployment and earnings over the life cycle as well as the differential impact of

recent pension reforms on birth cohorts.1 To account for cohort effects on the future

level of public pensions is important for at least two reasons.

On the one hand, recently enacted pension reforms will affect younger birth

cohorts to a much greater degree than cohorts that are already close to retirement.

This refers to the demographic adjustment mechanism (‘sustainability factor’) which

leads to pension growth lagging behind wage growth and to the raising of the legal

retirement age to 67 by 2029. Furthermore, actuarial adjustments for early retirement

and phasing out of special early retirement options for the unemployed and women

were enacted in previous reforms. Given the relatively long phase-in period, this will

also have different effects on older and younger birth cohorts.

On the other hand, the changes that have been taking place in the labour market

over the past decades have affected cohorts quite differently. One of the most striking

examples of the potential importance of cohort effects is the worsening of the labour

market situation in East Germany in the aftermath of reunification. Birth cohorts in

East Germany differ with respect to the share of their working life spent in the former

German Democratic Republic (GDR) where unemployment was virtually non-

existent and wages were relatively equally distributed. Pension entitlements derived

from these continuous employment profiles were integrated into the West German

public pension scheme. This resulted in relatively high and uniform pension entitle-

ments of East German pensioners and of those already near retirement age. By con-

trast, East Germans in the middle of their career were affected quite differently by

unification: during the first years of the transition process, large parts of the economy

1 A recent report commissioned by the German Pension Fund (DRV) and the Federal Ministry of Labour
and Social Affairs (BMAS) suggests that these factors will lead to substantial reductions in the level of
public pensions among younger birth cohorts, especially in East Germany (DRV, 2007). Using different
methods and data, Arent and Nagl (2010) identify a large share of the cohort born between 1955 and 1957
in East Germany to be at risk of old-age poverty. They do not, however, model cohort effects on cu-
mulated employment and unemployment durations.
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had to be rebuilt under the conditions of the new market-based system. As a con-

sequence, redundancies and closures of factories took place on a large scale.

Endowed with human capital from the former GDR, the laid-off employees had to

find new jobs in the unified labour market. However, this process turned out to evolve

very slowly, and the average unemployment rate in East Germany is still twice as high

as in the West (Geyer and Steiner, 2010). Furthermore, wage convergence almost

came to a standstill in the mid-1990s, with a substantial wage differential remaining

(Franz and Steiner, 2000; Orlowski and Riphahn, 2009). In West Germany, the

younger birth cohorts may also have been affected by the worsening of general labour

market conditions. Another factor that might have contributed to differences across

birth cohorts is the increasing labour force participation among women, in particular

those with higher education.

The following Section 2 provides an overview of the German pension system and

shows how employment biographies and the level of individual earnings are linked

to pension benefits. Differences in cumulated employment and unemployment

have both a direct and an indirect effect on the individual pension benefit. The direct

effect relates to the cumulated employment duration, while the indirect effect works

through the impact of labour market experience on life cycle earnings. Section 3

presents the data and methodology to estimate cohort effects in labour market his-

tories and wages. We integrate these estimates into a microsimulation model that

projects our estimates into the future. This allows us to account for the effects of

labour market developments on individual pensions as well as the differential impact

of recent pension reforms. Estimation and simulation results are summarized in

Section 4. Section 5 concludes with a discussion of our main results.2

2 The German pay-as-you-go (PAYG) pension system – basic structure and

recent reforms

The German public pension scheme is a PAYG system. As such, population ageing is

expected to put pressure on its financial sustainability in the coming decades, mainly

due to three factors: rising life expectancy, low fertility rates, and a baby boomer

generation reaching the retirement age in the coming years. As reinforcing negative

factors, Germany has experienced a long-term increase in unemployment and a low

effective retirement age.

The policy response to these developments was the enactment of a series of pension

reforms to limit increases of the contribution rate. On the one hand, federal subsidies

to the public pension system have been extended. On the other hand, the government

has reduced the generosity of the pension system. The reforms go mainly in two

directions : first, the extension of the working life, and second, the gradual lowering of

the pension level.

Starting in 1992, actuarial adjustments for early retirement were introduced with

a relatively long phase-in period. For each month of early retirement the benefit is

2 An earlier but different version of this study was published as Geyer and Steiner (2010). The empirical
analysis has been revised and simulation results are not directly comparable. We thank two anonymous
referees for their useful suggestions that have substantially improved our analysis.
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lowered by 0.3% (3.6% per year). Currently, people retiring at 60 might lose a maxi-

mum of 18% of their pension benefit. Furthermore, special early retirement options

for the unemployed and women were phased out. In 2001, a subsidized pre-funded

pillar of private pensions was introduced. In 2004, the benefit indexation was changed

by introducing a ‘sustainability factor ’ that takes into account the ratio of contrib-

utors and pensioners. According to the new benefit indexation rule, pensions will grow

at a lower rate than wages as long as this ratio declines. In 2007, a law came into effect

that will increase the statutory retirement age incrementally from 65 to 67 by 2029.

Public pensions in Germany are closely linked to an individual’s lifetime employ-

ment and wage income relative to average earnings, with relatively few redistributive

elements (Schröder, 2012). It is calculated according to the following formula:

PBT+s= ;
T

t=1
PPt

� �
rPTTrEFTrCPVT+s, s=0, 1, . . . ,S, (1)

where PB is the monthly pension benefit; PP the pension point ; CPV thethe current

pension value; PT the pension type factor ; EF the entry factor ; s the years after

retirement until S (death) ; T the year of entering retirement.

For old-age pensions PT=1, and it is less than one for other pension types, e.g., a

widow’s pension. In the following, we will only analyse old-age pensions. EF is equal

to one if the age at retirement equals the statutory retirement age and lower for early

retirement.

PP are mainly earned from social security contributions levied on own wage in-

come, calculated as the ratio of individual annual earnings and this year’s average of

annual earnings in the whole economy, i.e., the person’s relative earnings position. If

a person earns the average income in a given year, he/she receives one PP. Thus, the

accumulation of PP depends on an individual’s earnings profile relative to the evol-

ution of average earnings as well as the pattern of employment and unemployment

over the life cycle.

PPmay also be acquired during spells of unemployment and non-employment due

to child rearing or nursing care at home. For example, a mother receives three PP for

the first three years of a child born after 1992. The treatment of periods of unem-

ployment has changed over time. Currently, short-term unemployed persons receiv-

ing unemployment benefit (ALG I, which is insurance based and related to previous

earnings) acquire PP as if earning 80% of the former gross earnings. Since a reform

in 2005, long-term unemployed who receive the new means-tested benefits (ALG II)

acquire very little pension entitlements – receiving one year ALG II increases pension

entitlements by slightly more than two euro (E) per month.3

The CPV in the above formula is given by:

CPVt=CPVtx1r
Wtx1

Wtx2
r

100xRPtx1xCRtx1

100xRPtx2xCRtx2
r 1x

PRtx1

PRtx2

� �
ra+1

� �zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{Sustainability factor

, (2)

3 The model refers to the legislation before 2011. Since then, the unemployed in the ALG II scheme do not
acquire PP any longer.
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where W is the sum of gross earnings in the economy, RP is the contribution rate to

subsidized private and/or occupational pension schemes, CR is the contribution rate

to the public pension insurance, PR is the ratio of retirees to contributors to the

public pension fund, and a is a weighting factor currently set to 0.25. In our base year

2005, the CPV amounted to 26.13E in West Germany and to 22.57E in East

Germany.4

The determination of the CPV has recently been subject to a couple of reforms.

The introduction of the subsidy of contributions to private pension plans is reflected

by the factor RP. Although supplementary private pension plans are not mandatory,

this factor lowers the benefit indexation. The contribution rate is set to increase to

4% of gross earnings until 2011 and to remain constant thereafter. The 2004 reform

introduced the sustainability factor, which links pension growth to demographic

ageing. Demographic ageing will most likely reach its peak in the 2030s. The result

will be a growth rate of pensions that is lagging behind the growth rate of wages.

Owing to the complex rule for the adjustment of the CPV, its future trajectory has

to be simulated making assumptions on the changes of all factors that enter the

adjustment rule (see Section 3.3).

3 Data and microsimulation methodology

3.1 Data

According to the pension formula (1), the simulation of future pension benefits re-

quires detailed information on current individual entitlement as well as estimates of

future pension accruals until retirement. The simulation of future pension entitle-

ments has to account for cohort effects in labour market histories, future earnings,

and the individual retirement age. Furthermore, we are also interested in the level of

public pensions of households. Since there is no data set publicly available in

Germany which would include all required information, we have to combine various

data sources to perform our simulation of individual pension benefits. We combine

data from the Socio-Economic Panel Study (SOEP) and administrative data of in-

dividual insurance records provided by the Research Data Center of the German

Pension Fund (FDZ-RV). SOEP data are used to estimate cohort effects in individual

labour market histories. The administrative data are used to determine pension en-

titlement in our base year (2005) for those individuals who can be matched to ‘stat-

istical twins’ observed in the SOEP data and to simulate the effective retirement age

across birth cohorts.

The SOEP is a representative longitudinal microdatabase that provides a wide

range of socioeconomic information on private households in Germany. The first

wave refers to a stratified random sample of about 12,200 adult respondents in 6,000

4 The lower CPV in East Germany is intended to compensate for the higher PP given to East Germans by
increasing their individual wage income by an adjustment factor, which should account for the still
substantially lower wages in East Germany. This adjustment factor currently amounts to about 18%,
whereas the regional divide of average wages amounts to 15%. Thus, despite the lower CPV, individual
pension contributions in East Germany are actually treated more generously in the pension formula than
in West Germany. In our simulations, we keep these regional differences in the CPV and the mentioned
adjustment factor constant.
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families living inWest Germany in 1984. After 1989, the SOEP was extended by about

4,500 persons (in 2,200 households) from the former GDR.5 The data we use range

from 1984 to 2006 for West Germany and from 1990 to 2006 for East Germany.

SOEP contains a detailed retrospective questionnaire from which we reconstruct

individual employment histories to estimate cohort effects. SOEP data, however, do

not provide information on wages at the time before a respondent joined the survey.

Thus, individual pension entitlements of non-retirees for the base year 2005 simulated

from retrospective work history data recorded in the SOEP are likely to contain

substantial measurement error. Furthermore, for East Germany it does not seem

feasible to estimate and predict past earnings in the former GDR based on market

earnings after reunification. The calculation of individual pensions in East Germany

is also rendered extremely difficult due to complex regulations concerning the inte-

gration of pension entitlements from the former GDR into the unified pension system

in Germany (Himmelreicher and Fachinger, 2007).

We therefore match administrative information on individual pension claims in

2005 to the SOEP data. For this purpose, we use the scientific use file of the insurance

account sample of 2005 (‘Versicherungskontenstichprobe’, VSKT) which is a ran-

dom sample of about 60,000 individual insurance records of people aged between 30

and 67 years in 2005.6 People in education or already retired as well as civil servants

and the self-employed are not included in the analysis. This restriction excludes very

low pensions resulting from short employment spells under the social security system,

e.g., of persons who acquired pension entitlements at the beginning of their career but

subsequently became civil servants.

We applied a propensity-score matching procedure (‘nearest-neighbour’ match-

ing) to combine the data sets of SOEP and VSKT for 2005. The data were matched

within small cells defined by age-groups, gender, and region. We used data on indi-

vidual labour market history, wages and the current employment situation as match-

ing variables. For women, we also used information on children. Tables A.1–A.4 in

the Appendix report the test statistics on the matched dataset.7 For each observation

in the SOEP matched to a statistical twin in the VSKT data we replace the simulated

amount of pension entitlements by that recorded in the latter dataset. For SOEP

observations for which no statistical twin could be found the simulated amount is

maintained.

For the simulation of the actual retirement age, we use a 10% random sample

(about 90,000 observations) of all new retirees in 2006.8 After restricting the sample to

old-age pensioners who retired between the age of 60 and 65 years, we are left with

about 68,000 observations.

5 A description of the SOEP is provided by Wagner et al. (2007).
6 These data are provided as a scientific use file (SUFVSKT2005) by the FDZ-RV. Detailed descriptions of
the data is provided by DRV (2008) and Himmelreicher and Stegmann (2008).

7 Following the suggestion of one of the referee’s, we revised the matching procedure from Geyer and
Steiner (2010) and include current wages (2004 and 2005) as additional matching variables. In the former
version, we restricted the VSKT sample to observations with valid education variables. Therefore, we had
to drop about 40% of the sample. Since we now include wages, we do no longer use education as a
matching variable and include all observations from VSKT.

8 These data are provided as a scientific use file of the so-called ‘Rentenzugangsstichprobe’
(SUFRTZN06XVSBB) by the FDZ-RV. A description can be found in DRV (2006).
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3.2 Estimation of cohort effects and earnings equations

For the simulation analysis we estimate three different types of models. First, we link

individual labour market histories to life cycle earnings profiles, which determine the

level of an individual’s future pension. In order to ensure consistent parameter esti-

mates, we apply a two-stage estimation procedure. In the first stage, we estimate

reduced form equations for the cumulated durations spent in employment, unem-

ployment, or out of the labour market accounting for cohort effects. In the second

stage, we estimate the parameters in a relative earning equation relating individual

earnings to labour market histories and a number of other potential earnings

determinants. We use the first stage results to instrument an individual’s observed

labour market history. Variables related to children and marital status serve as ex-

clusion restrictions. Hausman tests show that the employment and unemployment

durations are endogenous. We use IV estimation results for the simulations below.

We also tested for direct cohort effects in the earnings equation but, with the excep-

tion of West German men, we did not find significant effects. Since the inclusion of

cohort effects had very little effect on simulation results for this group, we did not

include cohort effects in the final model specification.

The third model that we estimate is used only for the projection of annual labour

market experience. Instead of levels of labour market experience, it links differences

to the cohort effects and other explanatory variables.

We assume that the cumulated duration in a particular labour market state,

Yit*, can be modelled as a function of the birth cohort dummies Ki
k, a polynomial

of the individual’s age Ait, period (year) dummies Pt, and a vector of other

control variables, Xit. Since the cumulated duration in most labour market states is

zero for a non-negligible share of the population, we estimate Tobit models of the

form:

Yit*=b0+kkKi+hkAit+tkPt*+ckXit+�it,

Yit=max (0,Yit*),

�itjKi,Ait,Pt*,Xit � N(0, s2),

(3)

where the labour market states are full-time employment and unemployment for

men, and additionally part-time employment and non-employment for women. The

control variables include the age of the youngest child, dummies for the presence of

other children, marital status, nationality, and education. The error term � is assumed

to be uncorrelated with these variables.

Because of the linear dependence of age, period, and cohort the identification of

linear cohort effects is impossible without further assumptions. Here, we follow

Deaton (1997) and assume that period effects are orthogonal to a linear trend and

sum to zero over all observation periods.9 This assumption allows one to decompose

the effects in three different dimensions : the trend (cohort), the profile (age), and the

9 This implies the following linear transformation of the period dummies: Pt
*Pt–(t–1)P2+(t–2)P1, with

Pt=1 in period t, and zero otherwise. Alternative ways to identify cohort effects using panel data are
discussed in Heckman and Robb (1985), Beaudry and Green (2000), Fitzenberger et al. (2004), Kapteyn
et al. (2005), and Boockmann and Steiner (2006).
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business cycle (period). The restriction on the period effects can be justified since

cumulated durations are observed over a relatively long period, so that positive and

negative year effects should cancel each other out.

We estimate separate Tobit models for each of the subgroups defined by region

(East and West Germany), gender, and by the level of education. Estimation is based

on 21 waves of the SOEP for West Germany and 15 waves for East Germany span-

ning the period 1984–2005 and 1990–2005, respectively. The estimated coefficients are

documented in Tables A.5–A.7 in the Appendix.

The dependent variable in the earnings equation is the logarithm of PP, the ratio of

individual gross earnings to average earnings of the insured population in a given

year. Explanatory variables are the age Ait, the cumulated duration of unemployment

UEit and, for women, non-employment NEit and part-time employment PTEit. All of

these enter as polynomials. We use the results from (3) to instrument the cumulated

labour market variables. Since we include these as well as age, the duration of full-

time employment cannot be identified separately. Cohort effects impact individual

relative earnings through their effects on the duration variables. The control variables

contained in Xit include time dummies, dummies for industry, firm size, and

nationality.10

The specification of the earnings equation for men (the equation for women in-

cludes NE and PTE as additional regressors) thus is :

log
wit

wt
=b0+akAit+fkUEit+lkXit+ui+vit,

E [uijAit,UEit,Xit]=0,

E [vijAit,UEit,Xit, �i]=0, 8i, t,

(4)

where wit denotes earnings of individual i in period t and �wwt average earnings in that

period. The error components ui and vit account for unobserved time-invariant indi-

vidual effects and time-varying shocks to individual earnings, both assumed to be

uncorrelated with any of the explanatory variables and independently normally dis-

tributed.

As in the estimation of cohort effects, we estimate the parameters in separate

relative earnings equations for each of the subgroups. Estimation is based on a sub-

sample of observations also used for the estimation of cohort effects, i.e., those with a

wage income subject to social security contributions. The estimated coefficients are

documented in Tables A.8 and A.9 in the Appendix.

The third model we estimate is used for the projection of labour market histories.

The model is similar to (3) but includes annual differences as dependent variables and

10 Industry and firm-size dummies are normalized so that setting them all equal to zero yields their average
effect on relative earnings. This normalization is used in the simulations below to predict earnings of
individuals for whom we currently do not observe earnings, i.e., we assume that their expected earnings
equal average earnings with respect to these characteristics.

Future public pensions and changing employment patterns across birth cohorts 179

https://doi.org/10.1017/S1474747213000334  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747213000334


lagged explanatory variables.

Dit*=Yit*xYitx1* =~bb0+~kkkKi+~hhkAit+~ttkPt*+~cc1kXit+~cc2kXitx1+~��it,

Dit=max (0,Yit*xYitx1* ),

~��itjKi,Ait,Pt*,Xit,Xitx1 � N(0, ~ss2):

(5)

The estimated coefficients for all subgroups are documented in Tables A.10–A.13

in the Appendix.

3.3 Simulating future pension levels across birth cohorts

The estimates from the earnings and employment equations are used, together

with individual pension entitlements in the base year 2005, to simulate the level of

individual pensions at retirement age. Since our sample includes people born between

1937 and 1971, the simulation horizon varies greatly between birth cohorts. Whereas

the majority of the oldest cohort (1937–41) is already retired in 2005, and already

receiving pensions in the base year, the youngest birth cohort (1967–71) is aged 34–38

in 2005 and up to 33 years of their future life cycle have to be simulated. This simu-

lation involves five steps.

First, based on the estimated Tobit models of (5), we project future individual

cumulated employment and unemployment durations accounting for cohort effects.

The time spent in a particular state at time t is simply the predicted value in that

period.

Second, we simulate future relative earnings for each individual based on expected

values derived from the estimated earnings equations with the employment/unem-

ployment durations instrumented as described above. These simulations are based on

the expected values of cumulated durations spent in a particular state as derived in

the previous step. In addition to the mean, we also simulate the variance of projected

earnings on the basis of the distribution of earnings observed in our estimation

sample.11

Third, putting together simulated future employment/unemployment durations

and earnings at age a, we calculate for each individual the sum of PP until her/his

retirement age. Adding these – adjusted by the amount of PP acquired for non-

employment spells and the retirement age – to the amount of already acquired PP

in the base year 2005 yields the expected total amount of PP an individual is expected

to earn until retirement. Since early retirement is still the rule rather than the excep-

tion in Germany, we have to model the future evolution of the effective retirement age.

We do this in a simplified way by extrapolating the distribution of the effective

retirement age of people retiring in 2006 by a common factor that reflects the recently

enacted long-term increase of the statutory retirement age from 65 to 67 years. Since

we focus on old-age pensions here, we apply the same factor to men and women and

also to East and West Germany. The average effective retirement age in 2006 was

about 63 years. We assume a long-term increase to 65 years in the simulation.

11 This is done by randomly drawing residuals from the distributions of the error terms ui and vit and
adding them to the simulated earnings.
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As shown by Figure 1, the expected increase in the effective retirement age is not

linear. This is due to the abolishment of early retirement options for the unemployed

and women until 2011, which implies a relatively strong increase in the expected

retirement age of birth cohorts.

Fourth, based on the simulated individual pension points and projections of the

CPV we derive individual pension benefits. The CPV is determined by the growth

rate of the average gross earnings in the economy and the pension formula according

to Equation (2). Following the Ageing Working Group (AWG), the average real

gross wage income in the economy is projected to grow at an annual rate of 1.6%

(European Commission, 2005).

Figure 2 shows the development of gross earnings and the CPV in the simulation

period. Owing to the adjustment factors in the pension formula, there is an increasing

divergence between the average gross earnings and the CPV. Since population aging

will peak during the 2030s, and since this is accounted for in the sustainability factor

included in the CPV formula, the difference between gross earnings and the CPV will

reach a maximum towards the end of the simulation period. By then, theCPV will fall

short of average gross earnings by almost 20 percentage points.

The final step in the calculation of future public pensions is to project the popu-

lation structure over the whole simulation period. Starting with a representative

sample of the German population born between 1937 and 1971, we apply a ‘static

ageing’ procedure which adjusts the SOEP weighting factors to the marginal dis-

tributions of a few demographic variables derived from a household projection of

Buslei et al. (2006, pp. 29–33). These variables include the age, gender and education

of the household head, region of residence, and type of household (couples/singles,

with/without children).

63
64

65
66

67

A
ge

2005 2010 2015 2020 2025 2030

Year

Average retirement age Statutory retirement age

Source: Own calculations.

Figure 1. Average effective and statutory retirement age.
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4 Estimation and simulation results

4.1 Simulated labour market histories and relative earnings

We find for nearly all groups significant cohort effects in labour market histories. This

is true for both the models in levels and first differences. We find a general trend of

increasing unemployment and decreasing employment for men and East German

women. The estimated models are used to predict durations in the various labour

market states until retirement (Table 1). Simulation results for West German men

show that the cumulated duration of employment in the younger birth cohorts de-

clines by about 3 years relative to the oldest cohort, and that this decline is similar for

all education groups. For West German women, changes in the cumulated duration

of full-time employment across birth cohorts differ by the level of education. In East

Germany, younger male birth cohorts experience a dramatic decline in employment

and an increase in unemployment durations. The predictions for the employment

situation of younger birth cohorts of East German women are even worse than for

men.

The empirical age-earnings profiles derived from our estimated relative earnings

equations differ substantially by education. The higher its level, the higher the relative

earnings position, and the higher the acquired number of PP. Although this re-

lationship holds for men and women in East and West Germany throughout the life

cycle after the first few years of employment, the slope of the age-earnings profile

differs markedly between these groups. Age-earnings profiles are relatively flat for

persons with low or medium education and fairly steep for higher educated people.

These profiles differ substantially by gender and region, especially for people with
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Figure 2. Development of the average gross earnings and the current pension

value in the simulation period.
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higher education. In West Germany, relative earnings of men in this group continu-

ously increase with age until the age of 60 and will have almost doubled by then. In

contrast, higher educated women experience a steep earnings increase until their early

thirties, followed by a reduction and a subsequent rebound in their relative earnings.

This pattern can be explained by the relatively weak labour force participation and a

high share of part-time employment of West German women in their thirties and

Table 1. Simulated years of cumulated employment/unemployment durations until

retirement by region, gender, and education

Eudcation:

West Germany East Germany

L1 M2 H3 L M H L/M H L/M H

Cohort Men
Full-time Unemployment Full-time Unemployment

1937–41 39.1 40.9 35.2 3.7 1.7 0.8 40.4 37.2 2.3 1.4
1942–46 38.6 39.4 34.3 4.0 2.1 1.3 39.4 36.5 3.6 2.1
1947–51 36.4 38.9 33.6 4.6 2.6 1.5 38.7 34.5 4.6 2.9

1952–56 37.4 39.0 33.4 5.4 2.7 1.8 37.9 33.7 6.1 3.0
1957–61 36.4 37.4 32.8 6.6 3.2 2.2 36.2 33.2 7.9 3.9
1962–66 35.3 36.4 33.7 8.2 3.1 2.0 36.1 32.3 8.0 4.1
1967–71 36.5 37.6 32.2 7.2 3.4 2.0 35.7 31.3 9.4 5.2

Average 37.3 38.9 33.5 5.2 2.6 1.7 37.6 34.3 6.2 3.1

Women
Full-time Part-time Full-time Part-time

1937–41 15.5 15.5 17.4 7.0 6.1 5.9 30.6 34.8 7.7 4.0

1942–46 14.9 16.5 18.7 7.5 6.7 5.8 31.2 32.9 5.8 5.0
1947–51 16.0 17.0 19.7 6.8 7.9 6.2 30.5 33.1 5.7 5.4
1952–56 16.1 16.5 19.1 7.7 8.0 7.3 29.1 32.4 4.8 5.2

1957–61 15.5 16.2 18.7 9.6 9.1 8.3 28.4 31.5 5.1 6.3
1962–66 14.5 16.0 19.1 10.1 9.6 8.3 26.3 28.8 6.3 8.1
1967–71 14.0 16.6 19.8 9.9 9.4 8.3 24.0 26.6 6.5 10.1
Average 15.2 16.4 19.1 8.4 8.4 7.6 28.4 31.3 5.8 6.4

Unemployment Non-employment Unemployment Non-employment
1937–41 1.0 0.7 0.5 24.6 23.1 14.2 3.1 1.8 4.7 1.6
1942–46 1.2 0.9 0.7 24.0 21.1 14.3 5.4 3.0 3.8 2.1
1947–51 1.7 0.9 1.0 22.2 19.9 13.7 6.9 3.8 3.0 1.7

1952–56 2.2 1.1 1.4 21.7 20.2 12.1 8.9 4.4 3.4 2.0
1957–61 2.6 1.2 1.3 20.7 19.7 13.1 9.9 4.8 3.2 2.0
1962–66 2.9 1.5 1.3 21.0 19.4 12.9 11.5 6.4 3.8 3.0

1967–71 3.2 1.1 1.0 21.2 18.8 11.9 13.3 7.0 5.0 4.0
Average 2.1 1.1 1.1 22.1 20.0 12.9 8.9 4.7 3.8 2.3

Notes: Cumulated durations at the time of retirement under the assumption that the legal
retirement age is 65 years. Simulation results derived using SOEP weighting factors and static
aging to forecast future population structure.
1 L, Low education.
2 M, Medium education.
3 H, High education.
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early forties due to child-care responsibilities. Since this used to be, and still is, much

less true for women in East Germany, their age-earnings profiles are, on average,

similar to those of East German men. For West German men and women with low

education, relative earnings remain flat or even decrease with age, and only slightly

increase for men with a medium level of education. In East Germany, relative earn-

ings of both men and women with low or medium education also change relatively

little over the life cycle.12

On the one hand, these differences in empirical age-earnings profiles imply that

people with a low level of education accumulate little earnings potential over their life

cycle, in contrast to higher educated people. On the other hand, flat age-earnings

profiles also imply that employment interruptions have long-term effects on future

earnings and thus the level of the public pension.

4.2 Level and distribution of pension benefits in the base scenario

Our simulation results on the level and distribution of pension benefits across birth

cohorts presented in this section refer to a simulation, which includes estimated co-

hort effects, the sustainability factor and the increase of the statutory retirement age.

The analysis is restricted to pensions derived from the public pension scheme which

are by far the most important source of income in old age for the great majority of the

population. As we do not model income taxation in this paper, all pension benefits

are gross amounts. However, we do subtract pensioners ’ own contribution to health

and long-term care insurance. That is, we report the effective amount of pension

payment before taxes (‘Rentenzahlbetrag’). In general, we report gross pension

benefits at the individual retirement age. In the case of two-person households, the

simulations refer to the date when both spouses are retired. All pension benefits are

discounted by the growth rate of real wages to make them comparable across birth

cohorts. Owing to the lower growth rate of pension benefits relative to earnings, the

current pension value for younger birth cohorts will decline, although pension ben-

efits will continue to grow in real terms. In addition to pension levels, we report a

replacement rate. The replacement rate is defined as the ratio of the amount of the

pension benefit to the average gross earnings in East andWest Germany, respectively.

Average monthly gross earnings in 2005 were 2,433E in West Germany and 2,057E in

East Germany.

Average pension levels and replacement rates

Table 2 shows remarkable differences in the amount and the replacement rate of

individual gross pension benefits stratified by cohort, gender, and region.

Compared with all other groups, West German males across all birth cohorts can

expect to receive the highest pension benefits. The slightly negative trend in this

group’s pension benefit is mainly driven by the lower CPV growth rate due to the

sustainability factor. The youngest cohorts receive a pension that is still about 97%

of the pension of the oldest cohort.

12 For a summary of the literature and some evidence on the effects of the duration and timing of unem-
ployment on an individual’s future pensions, see Potrafke (2012).
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West German women’s pensions are, on average across all birth cohorts, almost

less than half as high as those of West German men. On average, their pension

benefits are less than those received by women in East Germany. In contrast to all

other groups, however, the pension benefit received by younger cohorts of West

German women is substantially higher than that obtained by the older cohorts. This

is the more remarkable as the older cohorts are not affected by the demographic CPV

adjustment, and shows the importance of the increasing labour market attachment of

younger women inWest Germany. Still, the youngest cohort of West German women

reaches a replacement rate of only 26%.

Looking at simulation results for East Germany, the evolution of pension

benefits across birth cohorts is very different. Whereas the average pension benefit

of East German women is 652E per month, it is only 582E for the youngest birth

cohort.

For East German males the development is even more pronounced. Whereas East

German men in the oldest birth cohort reach a pension benefit of 824E, birth cohorts

1952–56 and younger can expect a substantially smaller amount. The pension benefit

of the youngest birth cohort of 538E is only two-thirds of the amount received by the

oldest cohort of East German men.

The evolution of pension levels and replacement rates is not only driven by labour

market developments, but also by the pension reforms mentioned in Section 2. To

show the relative impact of the sustainability factor and the increase of the retirement

age to 67, Table 3 presents simulated pension benefits for four alternative reform

scenarios for West German men: in the first two simulations, the statutory retirement

age is kept at 65 while the sustainability factor is introduced in Simulation I (SI) but

not in Simulation II (SII). This latter difference also distinguishes Simulations III

(SIII) and IV (SIV) which also includes the increase in the statutory retirement age.

Table 2. Pension benefits and replacement rates across birth cohorts

Cohort Average

West Germany East Germany

Men Women Men Women

Pension benefit in E per month (replacement rate in %)

1937–41 742 (0.32) 1,120 (0.46) 421 (0.17) 824 (0.40) 693 (0.34)
1942–46 771 (0.33) 1,024 (0.42) 556 (0.23) 887 (0.43) 671 (0.33)
1947–51 777 (0.33) 1,030 (0.42) 578 (0.24) 896 (0.44) 693 (0.34)
1952–56 738 (0.32) 1,022 (0.42) 564 (0.23) 686 (0.33) 645 (0.31)

1957–61 769 (0.33) 1,067 (0.44) 597 (0.25) 652 (0.32) 655 (0.32)
1962–66 770 (0.32) 995 (0.41) 636 (0.26) 604 (0.29) 587 (0.29)
1967–71 794 (0.33) 1,085 (0.45) 631 (0.26) 538 (0.26) 582 (0.28)

Average 765 (0.33) 1,048 (0.43) 568 (0.23) 741 (0.36) 652 (0.32)

Notes: The sample is restricted to persons who were not civil servants or self-employed in the
base year 2005. The replacement rate is the ratio of the monthly pension benefit to the average
monthly gross wage in East and West Germany, respectively.
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We present these simulations only for West German men because the relative effects

of the two reforms do not differ much between groups.

The relative stability of employment histories across cohorts is reflected by the

stability of pension benefits across cohorts under SI. In the absence of reforms, pen-

sion benefits remain well above 1,000E per month for all cohorts. This changes when

the slower growth rate of the CPV due to the sustainability factor is allowed for. In

SII, the pension level of younger cohorts declines relative to the oldest cohort. As

expected and as shown by the relative change in the pension benefit under SI and SII,

the negative impact of the introduction of the adjustment factor is the stronger, the

younger the age cohort. The youngest two age cohorts have to bear a reduction in the

pension benefit of 13–14% due to this adjustment factor, compared with an average

reduction across all cohorts of <8%.

Owing to the slow phase-in of the increase of the statutory retirement age, the

largest effects of this policy change occur for the two youngest birth cohorts. As

shown by the relative change in the pension value under SIII and SI in Table 3, the

extension of the working life reduces the effect of lower pension growth for the two

youngest birth cohorts by almost 5%.

Comparing the evolution of pension benefits across birth cohorts under SIII and

SIV shows that the assumed adjustment of the effective retirement age to the in-

creased statutory retirement age partly compensates for the slower CPV growth rate.

As shown by SIV, the net effect of these two policy changes is a fairly stable level of

pension benefits of West German men across birth cohorts. However, comparing this

simulation to the one without adjustment of the pension formula and increase of the

retirement age (SI) reveals that the pension benefit is reduced by almost 10% for the

youngest birth cohort, compared with an average reduction of only about 5% across

all cohorts.

Table 3. Impact of pension reforms on the average pension benefit by birth

cohort – West German men

Simulation:

Pension benefit (E per month) Percentage change

SI1 SII2 SIII3 SIV4 SII/SI SIII/SI SIV/SI

1937–41 1,121 1,120 1,121 1,120 x0.1 0.0 0.0
1942–46 1,045 1,019 1,051 1,024 x2.5 0.5 x2.1

1947–51 1,076 1,016 1,091 1,030 x5.6 1.3 x4.3
1952–56 1,070 987 1,108 1,022 x7.8 3.6 x4.5
1957–61 1,141 1,024 1,189 1,067 x10.3 4.2 x6.5

1962–66 1,079 943 1,138 995 x12.6 5.5 x7.8
1967–71 1,200 1,031 1,263 1,085 x14.1 5.3 x9.5
Average 1,103 1,019 1,135 1,048 x7.6 2.9 x5.0

1 Simulation I: Retirement age=65, without adjustment of current pension value (CPV).
2 Simulation II : Retirement age=65, with adjustment of CPV.
3 Simulation III : Retirement age=67, without adjustment of CPV.
4 Simulation IV: Retirement age=67, with adjustment of CPV (base scenario).
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4.2.2 The distribution of individual pension benefits

Table 4 illustrates how individual pension benefits are distributed across birth

cohorts. To have a sufficient number of people in each income class, which we group

by intervals of 300E, we pooled birth cohorts. The upper part of the table contains

the distribution of pension benefits across all birth cohorts, the middle part for co-

horts born 1937–1951, and the lower part for cohorts born 1952–1971.

On average across all cohorts, about 37% of all pension benefits of West German

men fall in the income category of 901–1,200E, while 47% of all men in East

Germany obtain pensions between 601 and 900E. The share of pensions exceeding

1,200E per month is negligible for women.

From a policy perspective, the share of pension benefits below 600E is important

because this amount is close to the average means-tested subsistence level for single

pensioners (‘Grundsicherung im Alter ’).13 A single pensioner with an income below

that threshold would be entitled to receive social assistance up to that limit by the

state. Since we focus on individual pensions and do not take into account other

Table 4. Distribution of pension benefits across birth cohorts by region and gender,

shares in %

Income class (in E)1 Total

West Germany East Germany

Men Women Men Women

Cohort 1937–71
0–300 8.0 1.4 16.6 1.6 1.9

301–600 27.6 7.1 40.9 26.9 42.1
601–900 32.5 24.5 32.2 47.3 45.8
901–1,200 20.5 37.3 9.2 22.2 9.2

1,201–1,500 7.5 19.4 0.9 1.5 0.9
1,501+ 3.8 10.4 0.2 0.5 0.1

Cohort 1937–51
0–300 13.6 2.6 28.6 1.7 1.3
301–600 23.0 7.9 35.6 7.8 34.9

601–900 29.1 21.7 25.0 47.6 50.3
901–1,200 21.5 34.5 9.1 38.9 12.5
1,201–1,500 8.2 20.5 1.3 2.9 1.0

1,501+ 4.7 12.8 0.3 1.1 0.0

Cohort 1952–71
0–300 3.4 0.3 6.6 1.5 2.5
301–600 31.5 6.5 45.3 43.2 48.0

601–900 35.4 26.8 38.2 47.0 42.1
901–1,200 19.6 39.5 9.2 7.9 6.4
1,201–1,500 7.0 18.5 0.6 0.3 0.8

1,501+ 3.1 8.4 0.0 0.0 0.3

1 Income class refers to the individual pension benefit.

13 The Federal Statistical Office reports an average gross amount of 627E in 2006 for individuals aged 65
and older (Destatis et al., 2008).
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household income, we can, of course, make no strong statements concerning poverty

issues. Still, the extent to which old-age pensions lift the retired out of poverty is of

substantial interest for social policy.

Whereas the share of West German men receiving pensions below 600E is less than

10% even among younger age cohorts, 28% of East German men in the younger

birth cohorts will receive a pension below this level. While this share will change little

in West Germany, it will increase dramatically from about 9 to more than 40% in

East Germany. The already high share of low pensions among East German women

will increase from about 35% in the older to about 50% in the younger cohorts. The

share of low pensions is even higher among West German women, although it is

expected to fall slightly from more than 60% for the older to 52% for the younger

cohorts.

4.2.3 Pensions at the household level

From a policy perspective, the low level of pension benefits of women has to be

assessed by taking into account other household incomes as well. Low old-age pen-

sions of women need not imply a low living standard. Here, we focus on pension

income from both spouses and analyse the distribution of pensions benefits at the

household level. To this end, we simply calculate the average of the amounts of old-

age pension benefits received in couple households to represent the individualized

pension at the household level.

Table 5 shows that for West German couples the average pension benefit per per-

son remains fairly stable at about 800E across birth cohorts. This corresponds to the

evolution of individual pension benefits in West Germany described above: the slight

reduction in average pension benefits for men is compensated by an increasing pen-

sion for women. In contrast, for East German couples there is a decreasing trend in

Table 5. Average pension benefits (per capita, E per month) at the household level

across birth cohorts

Couples1 Singles

West East West East

Cohort2 Men Women Men Women

1937–41 790 747 1,054 432 781 713
1942–46 802 762 886 606 852 658

1947–51 805 792 995 630 837 659
1952–56 797 705 997 627 656 622
1957–61 818 669 1,071 647 646 631

1962–66 808 606 911 691 578 591
1967–71 819 665 1,086 711 526 492
Average 805 717 1,007 602 681 636

1 For couple households pension benefits are averaged.
2 The cohort is defined with respect to the age of the older spouse.
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the level of average pensions across birth cohorts. Due to the relatively high pension

benefits received by women, the level of the average pension benefit received by older

birth cohorts of East German couples is similar to the level of West German couples

in the same cohorts. The substantial decline of the average pension benefit of couples

in East Germany from about 750E to <670E is the result of the drop of individual

pensions among men and women in the younger birth cohorts. The evolution of

pensions of singles, both in East and West Germany, is similar to what has been

described above at the individual level.

4.3 Alternative scenario: positive labour market East Germany

These simulations, which we henceforth refer to as our ‘base scenario’, assume that

the cohort effects estimated over a period of high and increasing unemployment can

be used to project labour market developments in the distant future. The effects of

past unemployment on future pension benefits cannot be made to disappear but

future employment may not decline and unemployment may not increase as strongly

as observed in the past, in particular in East Germany. Therefore we also analyse a

less pessimistic scenario for East Germany, which we refer to as ‘positive labour

market East Germany’.

Instead of simulating future employment and unemployment durations using

estimated cohort effects, we average these effects across all birth cohorts in this

alternative scenario. Hence, the sharp increase in the future duration of unemploy-

ment among younger birth cohorts is diminished relative to the base scenario. Given

the improvement in future labour market conditions in this alternative scenario, we

also assume that the effective retirement age of East Germans increases by about

1 year to the West German level in the long-run.

The left part of Table 6 shows the simulation results for the individual pension

benefit and the replacement rate in this scenario, the right part shows the changes

relative to our base scenario. Across all birth cohorts, the pension benefit increases by

Table 6. Pension benefits across birth cohorts, scenario ‘positive labour market

East Germany’

Cohort

Pension benefit (E per month) Change relative to base scenario1 (in %)

Total Men Women Total Men Women

1937–41 755 824 693 0.0 0.0 0.0
1942–46 799 894 700 2.3 0.9 4.3

1947–51 827 955 733 6.2 6.6 5.7
1952–56 731 760 707 10.2 10.8 9.6
1957–61 763 777 750 16.8 19.2 14.6

1962–66 706 745 674 18.8 23.4 15.0
1967–71 712 783 650 26.8 45.5 11.6
Average 759 822 705 9.5 11.0 8.1

1 The average level of pension benefits in the base scenario is documented in Table 2.
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about 10%, on average, with a significantly stronger increase for men. Although

the overall negative trend in the evolution of pension benefits across birth cohorts is

not reversed, it becomes substantially weaker in this scenario. The reduction of the

pension benefit in the youngest cohort is, on average, 26% less than in the base

scenario.

The comparison of the distribution of pension benefits across birth cohorts in our

base and alternative scenarios in Table 7 reveals a relatively strong reduction in

the share of very small pension benefits. The share of pensions below 600E drops by

27 percentage points for men and 19 percentage points for women in the younger

birth cohorts. This strong reduction would be accompanied by an increase in the

share of monthly pensions of more than 900E by 9 percentage points for men and

5 percentage points for women.

5 Conclusion

In countries with earnings-related public pension systems and high levels of long-term

unemployment the adequacy of future pension benefits has become an important

Table 7. Distribution of pension benefits by income class across birth cohorts, scenario

‘positive labour market East Germany’

Income class
(in E)

Share (in %)

D relative to base scenario1

(in percentage points)

Total Men Women Total Men Women

Cohorts 1937–71

0–300 0.7 0.6 0.7 x1.1 x1.0 x1.2
301–600 21.9 12.8 29.9 x13.1 x14.1 x12.2
601–900 54.4 53.6 55.2 7.9 6.3 9.3

901–1,200 20.6 28.8 13.4 5.3 6.6 4.2
1,201–1,500 2.2 3.7 0.8 1.0 2.2 x0.0
1,501+ 0.2 0.5 0.0 x0.1 0.0 x0.1
0–300 1.0 1.1 0.9 x0.5 x0.7 x0.3

Cohorts 1937–51

301–600 19.4 8.1 29.3 x2.8 0.3 x5.6
601–900 47.2 41.3 52.4 x1.8 x6.3 2.1
901–1,200 28.6 42.7 16.1 3.7 3.8 3.6

1,201–1,500 3.4 5.8 1.3 1.5 2.9 0.3
1,501+ 0.5 1.1 0.0 0.0 0.0 0.0

Cohorts 1952–71
0–300 0.4 0.2 0.6 x1.6 x1.3 x1.9

301–600 24.1 16.9 30.3 x21.7 x26.3 x17.7
601–900 60.5 64.1 57.5 16.2 17.1 15.4
901–1,200 13.8 16.9 11.2 6.7 9.0 4.8

1,201–1,500 1.1 1.9 0.5 0.6 1.6 x0.3
1,501+ 0.0 0.0 0.0 x0.1 0.0 x0.3

1 The distribution of pension benefits in the base scenario is documented in Table 4.
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policy issue. This is of particular concern in countries like Germany where recent

pension reforms were aimed at improving the long-term financial sustainability of the

public pension system by substantially reducing income replacement rates. Our goal

has been to quantify the likely impact of changing employment patterns and pension

reforms on the future level of public pensions across birth cohorts in Germany. By

looking at heterogenous labour market developments by region, gender, and edu-

cation within one country we provide evidence on how these developments and public

pension reforms may affect the adequacy of old-age income under earnings-related

public pension systems.

To this end, we have developed a microsimulation model that accounts for

cohort effects in individual employment and unemployment and earnings over the

life cycle as well as the differential impact of recent pension reforms on birth cohorts.

Our ‘base scenario’ takes into account the sustainability factor and the long-term

increase in the statutory retirement age, which has recently been introduced to

stabilize the contribution rate to the public pension system. For this scenario, we have

shown that public pensions of East German men and women will fall dramatically

among younger birth cohorts, not only because of policy reforms but also due to

higher cumulated unemployment. For West German men, the small reduction of

average pension levels among younger birth cohorts is mainly driven by the impact

of pension reforms, while future pension levels of West German women are increas-

ing or stable due to increasing labour market participation among younger birth

cohorts.

Regarding the distribution of individual pension benefits, for the younger birth

cohorts of East German men and women our simulation results imply high shares of

pensions below the minimum pension recently introduced to avoid poverty among

pensioners. Furthermore, the distribution of pension benefits in the total population

disguises important differences in the level of education which is one of the major

factors shaping life-time earnings. Even in the group of West German men, whose

average pension level is still relatively high among younger age cohorts, a large share

of those with a low level of education will obtain public pensions, which are very close

to the minimum pension. Even the median pension of this group is only marginally

above that level. While the very high share of individual pensions below the level of

the social minimum among West German women will decline somewhat in the

younger birth cohorts, it will increase dramatically for both men and women in East

Germany. Also at the household level, the share of low pensions among married

women will increase dramatically for younger birth cohorts in East Germany.

Since these simulation results are based on projecting labour market developments

that have been observed in the past into the distant future for younger birth cohorts,

which by necessity has to rely on highly uncertain assumptions especially for East

Germany, we also simulated the evolution of future pensions across birth cohorts

under a more optimistic labour market scenario. This scenario implies that future

employment patterns of younger birth cohorts will resemble the average development

over all cohorts since German reunification and that the effective retirement age of

East Germans increases to the West German level. Even under this optimistic scen-

ario, the overall negative trend in the evolution of pension benefits and the increasing
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share of low pensions across birth cohorts are not reversed, although they become

substantially weaker.

In sum, we observe a growing population at risk of low public pensions in the

future. Thus, the long-term policy goal of stabilizing the pension system’s financial

sustainability may come into conflict with securing the future adequacy of public

pensions and the prevention of old-age poverty. In order to compensate for reduced

public pensions, individuals may see the need to build up private and/or occupational

pensions, both of which are associated with continuous labour market careers.

Although generous subsidies for private savings were introduced in the wake of the

recent pension reforms, private savings of low income households seem unlikely to

prevent increasing old-age poverty. Not surprisingly, several potential reforms to

increase the generosity of the pension system are currently debated, e.g., to increase

pensions of low-wage earners. One such reform concerns the so-called ‘solidarity

pension’ intended to top up very low pensions of individuals with a long insurance

record of more than 30 years to prevent them to fall back on the means-tested social

minimum. This and similar reform proposals face the severe problem, however, that,

as shown by our simulation analysis, a fairly large share of future pensioners is likely

to accumulate pension benefits only slightly above the means-tested social minimum.

In earnings-related public pension systems such reforms would put the system’s

financial sustainability under pressure and would need to balance potential disin-

centive effects and distributional concerns. A possible solution would have to com-

bine the extension of redistributional elements within the pension system for

low-wage earners and unemployed and the improvement of the labour market situ-

ation of those groups with a higher risk of old age poverty. It is also questionable

whether the current regulation to subsidize low income jobs by exemptions from the

compulsory pension insurance should stay in place. A consistent strategy should also

consider to stop these exemptions, e.g., for marginal employment, and to increase

efforts to strengthen regular employment relationships.

References

Arent, Stefan and Nagl, Wolfgang (2010) A fragile pillar : statutory pensions and the risk of

old-age poverty in Germany. Finanz Archiv: Public Finance Analysis, 66(4) : 419–441.
Beaudry, Paul and Green, David A. (2000) Cohort patterns in Canadian earnings: assessing the
role of skill premia in inequality trends. Canadian Journal of Economics, 33(4) : 907–936.

Boockmann, Bernhard and Steiner, Viktor (2006) Cohort effects and the returns to education
in West Germany. Applied Economics, 38(10): 1135–1152.

Buslei, Hermann, Schulz, Erika and Steiner, Viktor (2006) Auswirkungen des demographischen
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Appendix

Table A.1. Matching – Before and after. Standardized bias. t-tests : men, West

Germany

Treated
(SOEP)

Control
(VSKT)

Bias
(%)

Bias (%)
reduction t p

Age 45.53 44.96 6.29 – 3.32 0.00

Matched 45.53 45.56 x0.34 94.61 x0.14 0.89
Voc. degree 0.83 0.41 94.01 – 46.15 0.00
Matched 0.83 0.82 1.74 98.15 0.83 0.41

Cumulated emp. (in months) 227.13 223.87 2.42 – 1.27 0.20
Matched 227.13 220.61 4.83 x99.96 2.03 0.04
Cumulated unemp. 9.03 14.65 x20.66 – x10.09 0.00

Matched 9.03 9.24 x0.79 96.16 x0.38 0.70
Marginal emp. 0.00 0.01 x9.14 – x4.17 0.00
Matched 0.00 0.00 0.35 96.15 0.22 0.83

Latent insured 0.21 0.20 1.93 – 1.03 0.30
Matched 0.21 0.22 x2.53 x31.16 x1.03 0.30
Currently emp. 0.70 0.64 12.39 – 6.49 0.00
Matched 0.70 0.68 4.38 64.62 1.83 0.07

Currently ALG I1 0.03 0.03 0.83 – 0.45 0.66
Matched 0.03 0.03 x0.85 x2.07 x0.34 0.73
Currently ALG II2 0.03 0.05 x11.07 – x5.43 0.00

Matched 0.03 0.03 0.15 98.64 0.07 0.94
Wage 2005 (PP3) 1.03 0.91 15.36 – 8.44 0.00
Matched 1.03 1.02 1.43 90.72 0.57 0.57

Wage 2004 (PP) 1.03 0.93 13.82 – 7.58 0.00
Matched 1.03 1.02 1.18 91.46 0.48 0.63

1 Receives unemployment benefits for short-term unemployment.
2 Receives unemployment benefits for long-term unemployment.
3 PP, Pension points that result from gainful employment.
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Table A.2. Matching – Before and after. Standardized bias. t-tests: men,

East Germany

Treated

(SOEP)

Control

(VSKT)

Bias

(%)

Bias (%)

reduction t p

Age 45.82 45.90 x0.83 – x0.26 0.80
Matched 45.82 45.89 x0.69 16.19 x0.18 0.86

Voc. degree 0.90 0.74 42.96 – 12.23 0.00
Matched 0.90 0.89 3.58 91.68 1.09 0.27
Cumulated emp. (in months) 245.66 250.28 x3.61 – x1.11 0.27
Matched 245.66 244.20 1.14 68.47 0.30 0.76

Cumulated unemp. 17.89 22.04 x13.36 – x4.03 0.00
Matched 17.89 17.26 2.03 84.83 0.55 0.58
Marginal emp. 0.00 0.00 x1.95 – x0.56 0.57

Matched 0.00 0.00 2.37 x21.42 1.00 0.32
Latent insured 0.18 0.16 7.87 – 2.49 0.01
Matched 0.18 0.19 x1.27 83.90 x0.31 0.76

Currently emp. 0.62 0.61 3.28 – 1.02 0.31
Matched 0.62 0.61 1.79 45.27 0.45 0.65
Currently ALG I1 0.07 0.06 4.58 – 1.46 0.15

Matched 0.07 0.06 4.16 9.23 1.04 0.30
Currently ALG II2 0.09 0.11 x5.53 – x1.69 0.09
Matched 0.09 0.09 0.00 100.00 0.00 1.00
Wage 2005 (PP3) 0.74 0.75 x1.63 – x0.54 0.59

Matched 0.74 0.75 x1.79 x9.53 x0.44 0.66
Wage 2004 (PP) 0.74 0.78 x5.89 – x1.92 0.06
Matched 0.74 0.76 x3.19 45.83 x0.78 0.43

1 Receives unemployment benefits for short-term unemployment.
2 Receives unemployment benefits for long-term unemployment.
3 PP, Pension points that result from gainful employment.
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Table A.3. Matching – Before and after. Standardized bias. t-tests: women,

West Germany

Treated

(SOEP)

Control

(VSKT)

Bias

(%)

Bias (%)

reduction t p

Age 45.50 45.61 x1.13 – x0.62 0.54
Matched 45.50 45.62 x1.31 x15.73 x0.60 0.55

Voc. degree 0.80 0.37 99.04 – 52.14 0.00
Matched 0.80 0.80 1.14 98.84 0.55 0.58
Cumulated emp. 198.10 167.65 25.95 – 14.69 0.00
Matched 198.10 197.40 0.60 97.70 0.25 0.80

Cumulated unemp. 9.21 13.31 x18.48 – x9.92 0.00
Matched 9.21 10.41 x5.39 70.82 x2.25 0.02
Marginal emp. 0.06 0.11 x19.20 – x9.86 0.00

Matched 0.06 0.05 3.02 84.29 1.60 0.11
Latent insured 0.13 0.26 x31.77 – x16.46 0.00
Matched 0.13 0.14 x1.77 94.44 x0.87 0.38

Currently emp. 0.52 0.46 10.72 – 6.00 0.00
Matched 0.52 0.51 1.44 86.59 0.62 0.53
Currently ALG I1 0.02 0.03 x2.39 – x1.31 0.19

Matched 0.02 0.02 3.08 x28.72 1.47 0.14
Currently ALG II2 0.02 0.05 x11.92 – x6.08 0.00
Matched 0.02 0.02 x0.29 97.55 x0.15 0.88
Wage 2005 (PP3) 0.46 0.43 4.42 – 2.62 0.01

Matched 0.46 0.47 x2.15 51.30 x0.97 0.33
Wage 2004 (PP) 0.45 0.45 0.25 – 0.15 0.88
Matched 0.45 0.47 x3.68 x1–379.57 x1.67 0.10

1 child 0.23 0.23 x0.45 – x0.25 0.80
Matched 0.23 0.23 0.76 x67.08 0.33 0.74
2 children 0.37 0.28 19.75 – 11.33 0.00

Matched 0.37 0.38 x1.08 94.51 x0.45 0.65
3 children 0.12 0.10 8.44 – 4.89 0.00
Matched 0.12 0.12 0.42 95.00 0.17 0.86
4+children 0.01 0.01 x0.51 – x0.28 0.78

Matched 0.01 0.01 0.69 x34.70 0.31 0.76

1 Receives unemployment benefits for short-term unemployment.
2 Receives unemployment benefits for long-term unemployment.
3 PP, Pension points that result from gainful employment.
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Table A.4. Matching – Before and after. Standardized bias. t-tests : x Women,

East Germany

Treated

(SOEP)

Control

(VSKT)

Bias

(%)

Bias (%)

reduction t p

Age 45.51 45.38 1.47 – 0.48 0.63
Matched 45.51 45.52 x0.16 89.09 x0.04 0.97

Voc. degree 0.87 0.71 40.12 – 12.01 0.00
Matched 0.87 0.86 1.72 95.72 0.51 0.61
Cumulated emp. 246.21 223.73 18.43 – 5.92 0.00
Matched 246.21 246.75 x0.44 97.60 x0.11 0.91

Cumulated unemp. 25.23 38.18 x31.80 – x9.84 0.00
Matched 25.23 22.56 6.57 79.35 1.90 0.06
Marginal emp. 0.01 0.04 x17.84 – x5.00 0.00

Matched 0.01 0.01 0.00 100.00 0.00 1.00
Latent insured 0.12 0.13 x4.83 – x1.54 0.12
Matched 0.12 0.13 x3.48 27.91 x0.90 0.37

Currently emp. 0.62 0.58 6.52 – 2.11 0.04
Matched 0.62 0.62 x0.16 97.60 x0.04 0.97
Currently ALG I1 0.04 0.06 x6.05 – x1.89 0.06

Matched 0.04 0.05 x2.85 52.90 x0.75 0.45
Currently ALG II2 0.09 0.11 x9.01 – x2.82 0.00
Matched 0.09 0.07 6.39 29.09 1.84 0.07
Wage 2005 (PP3) 0.61 0.59 3.08 – 1.07 0.29

Matched 0.61 0.63 x4.64 x50.87 x1.19 0.23
Wage 2004 (PP) 0.60 0.61 x2.09 – x0.72 0.47
Matched 0.60 0.64 x6.65 x217.58 x1.72 0.09

1 child 0.30 0.33 x7.37 – x2.37 0.02
Matched 0.30 0.29 1.32 82.07 0.34 0.73
2 children 0.43 0.38 10.94 – 3.58 0.00

Matched 0.43 0.43 x0.47 95.71 x0.12 0.91
3 children 0.11 0.09 8.04 – 2.70 0.01
Matched 0.11 0.12 x1.27 84.24 x0.31 0.76
4+children 0.01 0.01 3.62 – 1.24 0.21

Matched 0.01 0.01 x0.75 79.15 x0.18 0.86

1 Receives unemployment benefits for short-term unemployment.
2 Receives unemployment benefits for long-term unemployment.
3 PP, Pension points that result from gainful employment.
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Table A.5. Tobit estimates for employment and unemployment experience by the level of education and region: men

West Germany East Germany

Full-time employment Unemployment Full-time employment Unemployment

L M H L M H L/M H L/M H

1942–46 x1.182 x1.290 x0.763 0.327 0.608 1.454 x0.292 x0.326 1.338 0.607
(0.217) (0.136) (0.230) (0.187) (0.106) (0.139) (0.231) (0.180) (0.138) (0.124)

1947–51 x1.478 x1.200 x1.018 0.845 1.101 1.659 x1.156 x2.017 2.714 1.502

(0.233) (0.120) (0.199) (0.189) (0.100) (0.141) (0.229) (0.264) (0.167) (0.141)
1952–56 x1.067 x1.179 x1.174 2.120 1.315 2.070 x1.917 x2.658 4.265 1.687

(0.251) (0.122) (0.198) (0.239) (0.109) (0.147) (0.239) (0.250) (0.193) (0.157)

1957–61 x1.953 x1.531 x1.133 3.212 1.889 2.465 x3.073 x3.235 5.684 2.435
(0.253) (0.124) (0.195) (0.230) (0.114) (0.153) (0.250) (0.274) (0.218) (0.180)

1962–66 x2.767 x1.494 x1.035 4.616 1.674 2.203 x3.209 x3.542 6.073 2.782
(0.276) (0.127) (0.198) (0.258) (0.117) (0.155) (0.253) (0.295) (0.233) (0.203)

1967–71 x2.879 x1.694 x1.415 4.218 2.029 2.311 x3.372 x4.929 7.026 3.620
(0.282) (0.132) (0.205) (0.263) (0.126) (0.163) (0.259) (0.322) (0.250) (0.237)

Age first job x0.589 x0.586 x0.360 0.056 x0.011 x0.042 x0.614 x0.421 x0.131 x0.041

(0.016) (0.012) (0.010) (0.015) (0.010) (0.007) (0.023) (0.018) (0.018) (0.010)
Age 0.672 0.118 x1.229 1.634 1.142 0.593 0.336 x0.622 0.068 0.495

(0.173) (0.092) (0.200) (0.122) (0.076) (0.110) (0.123) (0.286) (0.128) (0.170)

Age sq./100 0.510 2.014 5.136 x3.753 x2.731 x1.322 1.324 3.567 0.229 x1.065
(0.507) (0.254) (0.519) (0.338) (0.199) (0.273) (0.337) (0.707) (0.328) (0.396)

Age cubed/100 x0.006 x0.016 x0.041 0.031 0.022 0.011 x0.012 x0.029 0.000 0.010

(0.005) (0.002) (0.004) (0.003) (0.002) (0.002) (0.003) (0.006) (0.003) (0.003)
Married 1.331 1.397 1.710 x0.364 x0.947 x0.573 1.144 0.623 x1.160 x0.826

(0.137) (0.062) (0.101) (0.118) (0.054) (0.061) (0.076) (0.137) (0.073) (0.084)
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Table A.5 (cont.)

West Germany East Germany

Full-time employment Unemployment Full-time employment Unemployment

L M H L M H L/M H L/M H

Youngest child:

Age 0.137 0.077 0.022 x0.022 x0.043 x0.034 0.016 0.073 x0.018 0.001
(0.022) (0.010) (0.014) (0.019) (0.009) (0.009) (0.013) (0.020) (0.011) (0.012)

Age sq./100 x0.125 x0.163 0.147 x0.072 0.114 0.100 0.018 x0.119 0.001 0.041

(0.067) (0.035) (0.053) (0.056) (0.027) (0.031) (0.044) (0.056) (0.034) (0.033)
2–3 children x0.435 x0.453 0.064 0.349 0.273 0.108 0.041 x0.297 0.017 0.135

(0.144) (0.059) (0.096) (0.123) (0.058) (0.065) (0.081) (0.119) (0.073) (0.078)
4+children x1.693 x1.313 x0.189 1.787 1.356 1.023 x1.354 0.045 1.972 0.582

(0.205) (0.136) (0.215) (0.185) (0.113) (0.149) (0.283) (0.276) (0.165) (0.180)
German x1.104 0.038 x0.334 x0.494 x0.925 x1.137

(0.093) (0.062) (0.121) (0.086) (0.056) (0.081)

No degree x0.414 0.167 x2.556 1.202
(0.102) (0.096) (0.656) (0.232)

Voc. deg.+Abi 1.814 0.633 1.301 0.185

(0.098) (0.067) (0.133) (0.120)
Higher vocational 3.157 0.153 2.116 0.194

(0.093) (0.059) (0.126) (0.073)
N 14,029 32,446 17,178 13,909 32,216 17,109 12,017 6,440 12,007 6,438

Left censored 967 800 219 8,073 21,020 11,768 43 8 6,643 4,190
Uncensored 13,062 31,646 16,959 5,836 11,196 5,341 11,974 6,432 5,364 2,248
Pseudo R2 0.25 0.27 0.23 0.04 0.02 0.03 0.31 0.28 0.07 0.06

Notes: L, Lower education; M, Medium education; H, Higher education. Standard errors in parentheses. Coefficients of transformed time dummies not
reported.
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Table A.6. Tobit estimates for employment and unemployment experience by level of education: West German women

Full-time employment Part-time employment Unemployment Homework

L M H L M H L M H L M H

1942–46 x1.052 0.877 1.183 0.869 1.357 x0.300 0.624 0.348 0.553 x0.275 x1.794 x0.883

(0.283) (0.231) (0.534) (0.270) (0.233) (0.464) (0.120) (0.099) (0.201) (0.282) (0.240) (0.560)
1947–51 x0.659 1.235 2.399 0.394 2.809 0.099 1.297 0.409 1.408 x0.860 x2.876 x1.712

(0.271) (0.212) (0.505) (0.250) (0.221) (0.446) (0.115) (0.088) (0.194) (0.271) (0.223) (0.525)

1952–56 x0.175 1.215 1.850 1.745 3.075 1.705 2.089 0.804 2.122 x2.124 x3.487 x2.981
(0.291) (0.210) (0.488) (0.272) (0.227) (0.441) (0.131) (0.095) (0.202) (0.280) (0.221) (0.509)

1957–61 x0.861 0.965 1.802 3.860 4.207 2.794 2.744 1.011 1.940 x2.660 x3.847 x2.658

(0.309) (0.209) (0.486) (0.292) (0.233) (0.445) (0.149) (0.097) (0.202) (0.309) (0.224) (0.505)
1962–66 x1.653 0.615 1.899 4.496 4.984 2.766 3.122 1.478 1.872 x2.132 x3.817 x2.879

(0.311) (0.211) (0.487) (0.300) (0.235) (0.448) (0.156) (0.103) (0.205) (0.303) (0.227) (0.509)

1967–71 x2.088 0.739 1.692 4.819 5.168 2.998 3.387 0.717 1.265 x2.287 x4.321 x2.347
(0.318) (0.216) (0.489) (0.312) (0.249) (0.458) (0.164) (0.108) (0.209) (0.312) (0.234) (0.516)

Age first job x0.499 x0.460 x0.591 x0.187 x0.094 x0.046 x0.044 x0.046 x0.050 0.267 0.133 0.161
(0.011) (0.016) (0.017) (0.009) (0.013) (0.014) (0.005) (0.009) (0.007) (0.010) (0.017) (0.022)

Age 1.550 1.082 0.480 0.505 0.207 0.548 0.721 0.764 0.741 2.819 2.961 2.067
(0.172) (0.131) (0.296) (0.181) (0.162) (0.290) (0.078) (0.062) (0.120) (0.202) (0.166) (0.359)

Age squared/100 x1.242 0.238 1.307 x0.341 0.404 x0.735 x1.281 x1.763 x1.730 x7.238 x8.399 x5.373

(0.481) (0.360) (0.794) (0.487) (0.427) (0.747) (0.209) (0.162) (0.306) (0.547) (0.436) (0.939)
Age cubed/100 x0.000 x0.012 x0.017 0.002 x0.006 0.005 0.008 0.013 0.014 0.064 0.078 0.047

(0.004) (0.003) (0.007) (0.004) (0.004) (0.006) (0.002) (0.001) (0.003) (0.005) (0.004) (0.008)

Married x2.818 x1.840 x1.085 1.081 1.287 0.610 x1.060 x0.770 x0.653 4.883 3.726 3.656
(0.154) (0.090) (0.123) (0.149) (0.098) (0.119) (0.069) (0.045) (0.056) (0.156) (0.098) (0.140)

Youngest child:
Age x0.330 x0.586 x0.531 0.239 0.368 0.320 x0.063 0.017 0.039 0.477 0.740 0.534

(0.029) (0.017) (0.028) (0.027) (0.018) (0.023) (0.012) (0.007) (0.011) (0.029) (0.018) (0.028)
Age sq./100 0.639 0.953 1.168 x0.519 x0.506 x0.602 0.203 0.033 x0.088 x0.907 x1.615 x1.145

(0.087) (0.061) (0.108) (0.080) (0.060) (0.079) (0.034) (0.024) (0.039) (0.085) (0.061) (0.109)

2
0
0

J
o
h
a
n
n
es

G
ey
er

a
n
d
V
ik
to
r
S
tein

er

https://doi.org/10.1017/S1474747213000334 Published online by Cambridge University Press

https://doi.org/10.1017/S1474747213000334


Table A.6 (cont.)

Full-time employment Part-time employment Unemployment Homework

L M H L M H L M H L M H

2–3 children x2.904 x2.274 x1.961 1.074 x0.147 x0.065 x0.311 x0.010 x0.067 2.856 3.049 2.793
(0.188) (0.101) (0.150) (0.180) (0.104) (0.151) (0.079) (0.043) (0.066) (0.177) (0.101) (0.143)

4+children x4.708 x4.735 x5.465 x0.357 x1.661 x2.288 0.063 0.012 x0.464 6.102 7.300 8.642
(0.255) (0.219) (0.299) (0.231) (0.226) (0.300) (0.104) (0.105) (0.154) (0.249) (0.244) (0.329)

German x3.784 x1.320 x1.660 1.577 1.529 1.420 x0.797 x0.971 x0.187 2.130 0.526 x0.375

(0.136) (0.123) (0.180) (0.129) (0.136) (0.178) (0.059) (0.065) (0.080) (0.135) (0.139) (0.196)
No degree x0.256 0.170 0.368 0.531

(0.160) (0.149) (0.070) (0.156)
Voc. deg.+Abi 1.643 x0.865 x0.021 1.139

(0.134) (0.138) (0.061) (0.150)
Higher vocational 1.044 0.079 x0.294 2.164

(0.142) (0.136) (0.058) (0.150)

N 19,698 35,724 14,134 19,698 35,724 14,134 19,559 35,571 14,085 19,559 35,571 14,085
Left censored 2,930 1,985 821 9,366 14,882 5,697 12,424 23,537 9,374 3,610 8,072 4,124
Uncensored 16,768 33,739 13,313 10,332 20,842 8,437 7,135 12,034 4,711 15,949 27,499 9,961

Pseudo R2 0.07 0.07 0.09 0.05 0.05 0.04 0.03 0.02 0.02 0.11 0.11 0.10

Notes: L/M, Lower or medium education; H, Higher education. Standard errors in parentheses. Coefficients of transformed time dummies not reported.
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Table A.7. Tobit estimates for employment and unemployment experience by level of

education: East German women

Full-time

employment

Part-time

employment Unemployment Homework

L/M H L/M H L/M H L/M H

1942–46 0.567 x1.675 x1.919 1.382 2.169 1.034 x1.262 0.409

(0.395) (0.499) (0.425) (0.538) (0.144) (0.185) (0.268) (0.356)
1947–51 0.219 x1.499 x1.916 2.372 3.858 2.038 x2.455 0.062

(0.424) (0.491) (0.455) (0.546) (0.167) (0.205) (0.297) (0.327)

1952–56 x1.037 x2.122 x3.081 2.044 5.852 2.605 x1.967 0.325
(0.444) (0.507) (0.488) (0.581) (0.196) (0.220) (0.307) (0.341)

1957–61 x1.787 x3.289 x2.536 3.678 7.011 3.162 x2.036 0.818
(0.460) (0.519) (0.521) (0.608) (0.216) (0.234) (0.322) (0.359)

1962–66 x3.861 x5.509 x1.017 5.789 8.543 4.443 x1.130 1.997
(0.474) (0.528) (0.549) (0.633) (0.237) (0.262) (0.335) (0.378)

1967–71 x5.935 x6.922 x0.915 7.473 10.221 4.876 0.431 2.878

(0.478) (0.546) (0.565) (0.666) (0.251) (0.298) (0.342) (0.406)
Age first job x0.717 x0.516 0.161 x0.119 x0.235 x0.013 0.232 0.058

(0.033) (0.028) (0.043) (0.037) (0.022) (0.015) (0.032) (0.022)

Age 0.505 x0.382 1.147 1.315 0.420 1.364 1.628 0.995
(0.245) (0.300) (0.351) (0.448) (0.142) (0.208) (0.234) (0.237)

Age sq./100 0.624 2.836 x1.959 x2.448 x0.579 x3.189 x3.992 x2.455
(0.661) (0.778) (0.893) (1.113) (0.362) (0.502) (0.623) (0.596)

Age cubed/100 x0.010 x0.025 0.014 0.020 0.007 0.027 0.034 0.021
(0.006) (0.007) (0.007) (0.009) (0.003) (0.004) (0.005) (0.005)

Married x1.389 x0.423 2.588 1.389 x0.592 x0.269 1.394 1.039

(0.128) (0.133) (0.180) (0.199) (0.071) (0.085) (0.100) (0.106)
Youngest child:
Age x0.220 x0.167 0.201 0.182 0.041 0.051 0.118 0.029

(0.026) (0.026) (0.033) (0.037) (0.013) (0.014) (0.022) (0.020)
Age sq./100 0.744 0.627 x0.579 x0.544 x0.163 x0.145 x0.505 x0.257

(0.086) (0.098) (0.100) (0.121) (0.039) (0.044) (0.072) (0.070)

2–3 children x0.754 x0.793 x0.418 0.947 0.188 0.004 2.102 2.034
(0.150) (0.153) (0.192) (0.204) (0.073) (0.078) (0.112) (0.115)

4+children x3.325 x3.901 x1.048 1.279 1.477 1.406 5.577 5.575
(0.337) (0.415) (0.368) (0.463) (0.170) (0.310) (0.265) (0.347)

No degree x4.711 3.267 1.007 x0.469
(0.447) (1.163) (0.367) (0.819)

Voc. deg.+Abi x0.476 0.574 1.063 0.572

(0.235) (0.345) (0.147) (0.199)
Higher
vocational

x1.222 1.296 0.596 0.883

(0.245) (0.291) (0.112) (0.158)
N 12,241 7,604 12,241 7,604 12,240 7,602 12,240 7,602
Left censored 58 41 5,458 3,905 5,220 4,891 5,369 4,167
Uncensored 12,183 7,563 6,783 3,699 7,020 2,711 6,871 3,435

Pseudo R2 0.12 0.17 0.03 0.02 0.07 0.04 0.03 0.04

Notes: L/M, Lower or medium education; H, Higher education. Standard errors in parenth-
eses. Coefficients of transformed time dummies not reported.
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Table A.8. Random effects wage regression by level of education and region: men

West Germany East Germany

L M H L/M H

Age 0.472 (0.025) 0.195 (0.014) 0.220 (0.025) 0.066 (0.021) 0.047 (0.046)
Age sq./100 x1.117 (0.063) x0.383 (0.035) x0.365 (0.062) x0.147 (0.051) x0.040 (0.110)
Age cubed/100 0.009 (0.001) 0.002 (0.000) 0.002 (0.000) 0.001 (0.000) x0.000 (0.001)

Unemployment 1.817 (0.230) 1.015 (0.195) x0.288 (0.211) x0.093 (0.061) 0.118 (0.156)
Unemployment sq./100 x158.532 (21.113) x144.670 (28.341) x13.852 (36.256) 2.624 (3.548) x22.131 (10.503)
Unemployment cubed/1,000 496.263 (83.277) 774.913 (169.232) 202.220 (241.508) x5.404 (7.118)

Unemployment quadrupled/1,000 x52.929 (11.116) x142.424 (34.176) x50.938 (50.381)

No degree x0.239 (0.143)
Voc. deg.+Abi x0.275 (0.033) x0.201 (0.039)
Higher vocational x0.246 (0.025) x0.229 (0.031)

German x0.103 (0.026) 0.065 (0.021) 0.089 (0.047) 0.548 (0.307) 0.108 (0.494)
N 9,884 24,741 13,827 7,847 4,788
Individuals 1,547 3,709 2,336 1,250 751

Notes: L, Lower education; M, Medium education; H, Higher education. Standard errors in parentheses. The models include dummies for firm size,
industry, occupation, and time.
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Table A.9. Random effects wage regression by level of education and region: women

West Germany East Germany

L M H L/M H

Age 0.420 0.333 0.204 0.067 x0.052
(0.018) (0.020) (0.038) (0.033) (0.043)

Age squared/100 x0.886 x0.714 x0.311 x0.113 0.219
(0.046) (0.053) (0.092) (0.080) (0.107)

Age cubed/100 0.006 0.005 0.002 0.001 x0.002
(0.000) (0.000) (0.001) (0.001) (0.001)

Part-time emp. x0.340 x0.274 x0.303 x0.136 x0.082

(0.049) (0.041) (0.085) (0.061) (0.108)
Part-time emp. squared/100 6.287 6.866 6.964 3.167 x1.143

(1.056) (0.712) (1.974) (1.534) (3.731)

Part-time emp. cubed/1,000 x3.910 x4.568 x4.845 x1.897 3.499
(0.814) (0.461) (1.631) (1.205) (4.691)

Unemployment x0.056 x0.174 x0.188 x0.024 x0.016
(0.008) (0.014) (0.027) (0.044) (0.048)

Unemployment squared/100 0.080 1.049 1.323 x0.825 x0.176
(0.026) (0.130) (0.333) (0.822) (0.585)

Unemployment cubed/1,000 x0.254 x0.376 0.590

(0.038) (0.128) (0.494)
No degree x0.964

(0.517)

Voc. deg.+Abi x0.170 x0.202
(0.030) (0.070)

Higher vocational x0.104 x0.155

(0.026) (0.034)
German x0.098 x0.019 0.065 x1.650 0.517

(0.028) (0.030) (0.053) (0.399) (0.344)
N 9,416 19,583 8,175 6,545 5,530

Individuals 1,626 3,344 1,595 1,191 807

Notes: L, Lower education; M, Medium education; H, Higher education. Standard errors in
parentheses. The models include dummies for firm size, industry, occupation, and time.
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Table A.10. Tobit estimates for annual changes in employment and unemployment

experience by level of education: West German men

Full-time employment Unemployment

L M H L M H

1942–46 x0.032 x0.028 0.023 0.052 0.124 0.265
(0.016) (0.010) (0.013) (0.051) (0.041) (0.066)

1947–51 x0.054 x0.035 x0.005 x0.047 0.154 0.218
(0.016) (0.009) (0.012) (0.060) (0.042) (0.075)

1952–56 x0.165 x0.031 x0.028 0.332 0.134 0.193
(0.019) (0.009) (0.012) (0.069) (0.048) (0.083)

1957–61 x0.177 x0.034 x0.046 0.599 0.287 0.343
(0.021) (0.010) (0.012) (0.071) (0.050) (0.085)

1962–66 x0.197 x0.032 x0.022 0.829 0.237 0.332
(0.024) (0.010) (0.013) (0.078) (0.054) (0.091)

1967–71 x0.230 x0.090 x0.006 0.893 0.415 0.356
(0.026) (0.012) (0.015) (0.082) (0.058) (0.099)

Age first job x0.019 x0.016 x0.003 0.004 x0.007 x0.002
(0.001) (0.001) (0.001) (0.004) (0.004) (0.004)

Age 0.181 0.076 0.083 0.260 0.142 0.070
(0.014) (0.010) (0.018) (0.038) (0.033) (0.071)

Age squared/100 x0.351 x0.103 x0.117 x0.670 x0.416 x0.214
(0.037) (0.025) (0.044) (0.103) (0.085) (0.172)

Age cubed/100 0.002 0.000 0.000 0.006 0.004 0.002
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Married 0.111 0.130 0.053 x0.185 x0.292 x0.140
(0.020) (0.010) (0.013) (0.063) (0.046) (0.060)

Age youngest child 0.008 0.008 0.001 0.013 x0.016 0.031
(0.008) (0.003) (0.005) (0.024) (0.012) (0.021)

Age youngest child sq./100 0.015 x0.002 x0.006 0.000 x0.007 0.065
(0.006) (0.003) (0.004) (0.017) (0.011) (0.018)

2–3 children 0.010 0.014 0.038 0.087 0.053 0.012
(0.030) (0.014) (0.016) (0.112) (0.086) (0.113)

4+children x0.013 x0.017 0.039 0.333 x0.015 0.565
(0.068) (0.042) (0.054) (0.251) (0.229) (0.297)

German x0.088 x0.004 0.043 x0.094 x0.233 x0.383
(0.009) (0.006) (0.011) (0.029) (0.025) (0.043)

Married (tx1) 0.001 0.010 0.058 x0.019 x0.099 x0.183
(0.020) (0.011) (0.013) (0.065) (0.048) (0.063)

Age youngest child (tx1) x0.012 x0.009 0.001 x0.015 0.019 x0.048
(0.008) (0.004) (0.005) (0.025) (0.012) (0.023)

2–3 children (tx1) x0.067 x0.027 x0.042 0.078 x0.023 0.081
(0.031) (0.014) (0.016) (0.113) (0.087) (0.114)

4+children (tx1) x0.120 x0.067 x0.083 0.145 0.426 x0.127
(0.069) (0.043) (0.056) (0.255) (0.232) (0.307)

No degree x0.079 0.084
(0.010) (0.029)

Vocational deg.+Abi x0.092 0.290
(0.009) (0.039)

Higher vocational x0.008 0.004
(0.007) (0.039)

N 12,993 30,505 16,311 12,992 30,505 16,311
Left censored 2,615 3,618 1,603 10,846 27,257 15,116
Uncensored 10,378 26,887 14,708 2,146 3,248 1,195
Pseudo R2 0.16 0.13 0.11 0.05 0.05 0.06

Notes: L, Lower education; M, Medium education; H, Higher education. Standard errors in parentheses.
Coefficients of transformed time dummies not reported. The dependent variable is the annual change in
experience of the respective status.
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Table A.11. Tobit estimates for annual changes in employment and unemployment

experience by level of education: East German men

Full-time employment Unemployment

L/M H L/M H

1942–46 0.028 (0.022) 0.084 (0.021) 0.208 (0.044) 0.090 (0.056)
1947–51 x0.054 (0.023) 0.056 (0.022) 0.346 (0.052) 0.177 (0.067)

1952–56 x0.159 (0.025) 0.048 (0.023) 0.616 (0.057) 0.169 (0.081)
1957–61 x0.211 (0.026) 0.060 (0.026) 0.803 (0.064) 0.223 (0.096)
1962–66 x0.196 (0.028) 0.158 (0.027) 0.822 (0.070) 0.084 (0.114)

1967–71 x0.196 (0.030) 0.110 (0.033) 0.878 (0.077) 0.030 (0.139)
Age first job 0.010 (0.003) 0.001 (0.002) x0.050 (0.006) x0.021 (0.006)
Age 0.014 (0.020) x0.028 (0.034) 0.027 (0.046) 0.027 (0.106)
Age squared/100 0.026 (0.051) 0.154 (0.080) x0.031 (0.114) x0.098 (0.239)

Age cubed/100 x0.001 (0.000) x0.002 (0.001) 0.001 (0.001) 0.001 (0.002)
Married 0.108 (0.019) 0.094 (0.025) x0.189 (0.049) x0.118 (0.076)
Age youngest child 0.022 (0.009) 0.006 (0.008) x0.017 (0.017) x0.000 (0.026)

Age youngest child sq./100 0.006 (0.005) x0.020 (0.006) x0.013 (0.010) 0.041 (0.017)
2–3 children x0.014 (0.036) 0.066 (0.027) 0.086 (0.100) x0.945 (0.216)
4+children x0.122 (0.118) 0.112 (0.080) 0.364 (0.274) x0.596 (0.562)

No degree x0.304 (0.053) 0.277 (0.091)
Married (tx1) 0.086 (0.020) 0.014 (0.026) x0.143 (0.050) x0.166 (0.078)
Age youngest child (tx1) x0.023 (0.010) 0.001 (0.009) 0.020 (0.018) x0.011 (0.028)
2–3 children (tx1) x0.003 (0.036) x0.082 (0.027) x0.124 (0.101) 0.960 (0.216)

4+children (tx1) x0.062 (0.121) x0.077 (0.086) 0.019 (0.278) 0.766 (0.570)
Vocational deg.+Abi x0.118 (0.021) 0.134 (0.072)
Higher vocational x0.005 (0.012) 0.000 (0.041)

N 11,405 6,199 11,405 6,198
Left censored 1,666 700 8,541 5,241
Uncensored 9,739 5,499 2,864 957

Pseudo R2 0.10 0.13 0.07 0.06

Notes: L, Lower education; M, Medium education; H, Higher education. Standard errors in
parentheses. Coefficients of transformed time dummies not reported. The dependent variable is
the annual change in experience of the respective status.
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Table A.12. Tobit estimates for annual changes in employment and unemployment experience by level of education: West German women

Full-time employment Part-time employment Unemployment Homework

L M H L M H L M H L M H

1942–46 x0.140 0.102 0.078 0.101 0.130 x0.050 0.207 0.098 0.047 0.037 x0.150 x0.003
(0.031) (0.027) (0.053) (0.034) (0.026) (0.055) (0.052) (0.008) (0.099) (0.024) (0.019) (0.045)

1947–51 x0.118 0.100 0.107 0.084 0.281 x0.046 0.291 x0.077 0.136 x0.019 x0.235 x0.036
(0.032) (0.027) (0.053) (0.036) (0.026) (0.057) (0.054) (0.006) (0.099) (0.025) (0.020) (0.046)

1952–56 x0.045 0.092 0.088 0.283 0.310 0.177 0.506 0.047 0.271 x0.225 x0.318 x0.228
(0.035) (0.028) (0.054) (0.039) (0.027) (0.057) (0.058) (0.005) (0.100) (0.029) (0.021) (0.048)

1957–61 x0.191 0.020 0.052 0.477 0.484 0.291 0.607 0.190 0.330 x0.200 x0.405 x0.225
(0.040) (0.030) (0.056) (0.043) (0.029) (0.059) (0.064) (0.005) (0.104) (0.032) (0.023) (0.048)

1962–66 x0.337 x0.022 0.092 0.632 0.545 0.342 0.587 0.246 0.304 x0.220 x0.423 x0.306
(0.045) (0.032) (0.058) (0.047) (0.031) (0.063) (0.072) (0.004) (0.106) (0.034) (0.024) (0.050)

1967–71 x0.408 x0.057 0.039 0.628 0.616 0.385 0.757 0.159 0.161 x0.171 x0.469 x0.251
(0.047) (0.033) (0.061) (0.051) (0.034) (0.068) (0.076) (0.004) (0.112) (0.036) (0.026) (0.053)

Age first job x0.004 x0.002 x0.018 x0.002 0.003 0.003 x0.008 x0.005 x0.023 0.001 x0.004 0.014
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.000) (0.005) (0.001) (0.002) (0.002)

Age 0.256 0.114 x0.104 x0.002 x0.037 0.052 0.003 x0.107 0.126 0.088 0.115 0.149
(0.025) (0.020) (0.040) (0.032) (0.024) (0.048) (0.038) (0.000) (0.074) (0.021) (0.018) (0.039)

Age sq./100 x0.561 x0.181 0.346 0.082 0.207 x0.054 0.071 0.280 x0.351 x0.269 x0.385 x0.415
(0.066) (0.053) (0.101) (0.081) (0.062) (0.119) (0.101) (0.000) (0.183) (0.055) (0.044) (0.096)

Age cubed/100 0.003 0.000 x0.004 x0.001 x0.002 0.000 x0.001 x0.002 0.003 0.003 0.004 0.004
(0.001) (0.000) (0.001) (0.001) (0.000) (0.001) (0.001) (0.000) (0.001) (0.000) (0.000) (0.001)

Married x0.202 x0.241 x0.239 0.172 0.079 0.044 x0.214 x0.227 x0.167 0.380 0.372 0.464
(0.036) (0.024) (0.032) (0.047) (0.028) (0.039) (0.058) (0.007) (0.071) (0.033) (0.024) (0.034)

Age y. child x0.965 x1.303 x1.120 0.300 0.461 0.454 0.087 0.270 0.117 0.868 0.932 0.796
(0.041) (0.028) (0.036) (0.048) (0.026) (0.035) (0.061) (0.000) (0.061) (0.030) (0.019) (0.026)

Age y. child sq./100 x0.023 x0.027 x0.008 x0.070 x0.050 x0.104 0.093 0.100 0.020 0.040 0.026 0.073
(0.012) (0.009) (0.014) (0.012) (0.008) (0.014) (0.017) (0.001) (0.023) (0.008) (0.006) (0.010)

2–3 children x0.291 x0.194 x0.090 x0.301 x0.242 x0.226 x0.239 0.013 x0.131 0.427 0.351 0.370
(0.086) (0.061) (0.069) (0.090) (0.045) (0.056) (0.139) (0.008) (0.116) (0.030) (0.020) (0.029)

4+children x0.492 x0.599 x0.373 x1.125 x0.778 x0.984 x0.454 x4.626 x0.260 0.864 0.893 0.782
(0.167) (0.217) (0.282) (0.206) (0.159) (0.226) (0.312) (0.018) (0.434) (0.065) (0.056) (0.088)
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Table A.12 (cont.)

Full-time employment Part-time employment Unemployment Homework

L M H L M H L M H L M H

German x0.491 x0.257 x0.172 0.407 0.286 0.221 x0.174 x0.249 x0.086 0.163 0.082 0.056
(0.017) (0.019) (0.028) (0.021) (0.023) (0.033) (0.029) (0.007) (0.052) (0.014) (0.017) (0.026)

Married (tx1) x0.237 x0.182 x0.073 0.137 0.166 0.130 x0.242 x0.198 x0.108 0.179 0.115 0.027
(0.037) (0.025) (0.033) (0.048) (0.028) (0.040) (0.060) (0.008) (0.073) (0.033) (0.024) (0.034)

Age y. child (tx1) 1.017 1.357 1.164 x0.277 x0.446 x0.421 x0.117 x0.299 x0.119 x0.920 x0.975 x0.853
(0.045) (0.031) (0.039) (0.051) (0.028) (0.037) (0.066) (0.000) (0.066) (0.032) (0.020) (0.028)

2–3 children (tx1) x0.133 x0.213 x0.209 0.495 0.266 0.123 0.157 x0.113 0.055 x0.210 x0.129 x0.097
(0.086) (0.061) (0.069) (0.090) (0.045) (0.056) (0.140) (0.008) (0.116) (0.030) (0.020) (0.029)

4+children (tx1) x0.216 x0.086 x0.522 1.114 0.717 0.751 0.491 4.543 x0.036 x0.328 x0.398 x0.086
(0.169) (0.220) (0.289) (0.209) (0.161) (0.231) (0.315) (0.018) (0.446) (0.067) (0.059) (0.092)

No degree x0.070 0.015 0.182 x0.009
(0.020) (0.026) (0.032) (0.017)

Vocational deg.+Abi x0.114 x0.001 x0.088 0.021
(0.020) (0.023) (0.038) (0.018)

Higher vocational x0.157 0.141 x0.213 0.061
(0.020) (0.022) (0.040) (0.018)

N 18,423 33,884 13,439 18,423 33,884 13,439 18,422 33,883 13,437 18,422 33,883 13,437
Left censored 11,529 21,478 7,823 13,413 21,793 8,679 16,530 31,275 12,442 9,917 18,820 7,717
Uncensored 6,894 12,406 5,616 5,010 12,091 4,760 1,892 2,608 995 8,505 15,063 5,720
Pseudo R2 0.10 0.17 0.20 0.07 0.08 0.08 0.05 0.04 0.03 0.13 0.15 0.17

Notes: L/M, Lower or medium education; H, Higher education. Standard errors in parentheses. Coefficients of transformed time dummies not reported.
The dependent variable is the annual change in experience of the respective status.
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Table A.13. Tobit estimates for annual changes in employment and unemployment

experience by level of education: East German women

Full-time employment Part-time employment Unemployment Homework

L/M H L/M H L/M H L/M H

1942–46 0.116 x0.017 x0.059 0.220 0.169 0.015 x0.481 0.433
(0.035) (0.037) (0.058) (0.103) (0.039) (0.075) (0.099) (0.152)

1947–51 x0.144 x0.235 0.173 0.694 0.288 0.158 x0.085 x0.004
(0.040) (0.038) (0.062) (0.108) (0.045) (0.080) (0.105) (0.178)

1952–56 x0.265 x0.283 0.117 0.834 0.454 0.123 x0.036 0.299
(0.043) (0.040) (0.069) (0.119) (0.052) (0.090) (0.117) (0.177)

1957–61 x0.306 x0.339 0.201 1.172 0.456 x0.044 x0.158 0.357
(0.046) (0.041) (0.075) (0.125) (0.058) (0.100) (0.129) (0.190)

1962–66 x0.515 x0.543 0.455 1.576 0.580 0.112 0.019 0.672
(0.051) (0.046) (0.082) (0.132) (0.065) (0.112) (0.137) (0.195)

1967–71 x0.692 x0.780 0.526 1.850 0.620 x0.073 0.250 1.030
(0.055) (0.056) (0.087) (0.143) (0.071) (0.128) (0.141) (0.200)

Age first job 0.002 0.005 0.035 x0.010 x0.059 x0.008 x0.004 0.028
(0.005) (0.003) (0.007) (0.008) (0.007) (0.007) (0.011) (0.010)

Age x0.034 x0.082 0.217 x0.138 x0.061 0.230 x0.181 x0.142
(0.036) (0.044) (0.064) (0.108) (0.045) (0.092) (0.084) (0.131)

Age squared/100 0.118 0.229 x0.422 0.433 0.138 x0.661 0.419 0.380
(0.091) (0.108) (0.160) (0.264) (0.113) (0.222) (0.219) (0.339)

Age cubed/100 x0.002 x0.002 0.003 x0.003 x0.000 0.006 x0.003 x0.003
(0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.002) (0.003)

Married x0.051 x0.016 0.136 0.114 x0.103 0.015 0.480 0.265
(0.036) (0.041) (0.065) (0.107) (0.042) (0.092) (0.087) (0.131)

Age youngest child x0.538 x0.416 0.383 0.566 0.287 0.339 1.266 0.998
(0.043) (0.043) (0.078) (0.103) (0.052) (0.093) (0.087) (0.101)

Age youngest
child sq./100

x0.022 x0.073 x0.019 0.068 x0.016 0.032 0.192 0.322
(0.012) (0.013) (0.019) (0.028) (0.013) (0.024) (0.027) (0.039)

2–3 children x0.296 x0.314 x0.599 x0.396 x0.062 x0.050 1.421 1.419
(0.093) (0.087) (0.201) (0.183) (0.106) (0.175) (0.081) (0.104)

4+children x1.194 x0.871 x1.734 x0.554 x0.109 0.150 3.545 3.394
(0.231) (0.327) (0.513) (0.520) (0.243) (0.506) (0.161) (0.191)

Married (tx1) 0.012 x0.027 0.175 0.325 x0.048 x0.221 x0.175 x0.091
(0.036) (0.041) (0.065) (0.109) (0.043) (0.093) (0.086) (0.128)

Age youngest
child (tx1)

0.573 0.455 x0.393 x0.604 x0.294 x0.361 x1.399 x1.166
(0.047) (0.047) (0.084) (0.110) (0.056) (0.100) (0.093) (0.108)

2–3 children (tx1) 0.158 0.183 0.656 0.574 0.118 0.113 x1.021 x0.863
(0.093) (0.087) (0.202) (0.183) (0.106) (0.176) (0.084) (0.105)

4+children (tx1) 0.645 0.425 1.697 0.807 0.409 0.454 x2.302 x2.020
(0.234) (0.333) (0.517) (0.532) (0.247) (0.514) (0.177) (0.220)

No degree x0.844 0.302 0.146 0.573
(0.144) (0.166) (0.122) (0.245)

Vocational
deg.+Abi

x0.143 x0.108 0.370 0.060
(0.035) (0.083) (0.065) (0.101)

Higher vocational x0.104 0.113 0.174 0.136
(0.025) (0.055) (0.048) (0.072)

N 11,682 7,365 11,682 7,365 11,682 7,365 11,682 7,365
Left censored 5,322 2,120 8,914 5,754 7,699 6,299 10,346 6,762
Uncensored 6,360 5,245 2,768 1,611 3,983 1,066 1,336 603
Pseudo R2 0.05 0.06 0.03 0.04 0.03 0.04 0.13 0.24

Notes: L/M, Lower or medium education; H, Higher education. Standard errors in parenth-
eses. Coefficients of transformed time dummies not reported. The dependent variable is the
annual change in experience of the respective status.
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