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Age, Occupations, and Opportunities for Older Woska
Germany
Golo Henseke and Thusnelda Tivig

1. Introduction
Employment rates of older persons (50-64 years)Germany have increased

substantially, from 49 percent in 1996 to 59 petr@e2006 (Eurostat). However, not all
socio-demographic groups profited equally from pesidevelopments on the labor
market. The most distinct differences are founah@lqualification and gender. Around
three quarter of academics but not even half of-dowlified persons aged 50 to 64
years worked in 2006 and the discrepancy is evem m@nounced in age group 55-64.
Furthermore, employment rates of women, albeitiBa@mtly rising, are still below
men’s level and recent gains are almost exclusitiedyresult of more minijobsand
expanding part-time employment (CorneliRen 200%)th& same time, unemployment
periods for the elderly are longer (Frosch 2003akh that incidence of long-term
unemployment is much higher at the elderly as coethéo younger persons. As a
consequence, unemployment at higher ages has becdirect path to early retirement
for a substantial minority, despite significantlduced pension benefits compared to
levels attainable at the legal retirement age oyé#rs (see Chan and Stevens 2001 for
a general comprehensive study on this topic and€gu2007 for empirical evidence in
Germany). Older working-age persons thus seemlitougpinto two groups. On the one
hand, a growing number is able to benefit from tleent increase in employment
opportunities for older workers. On the other haad, also increasing number find
themselves in the precarious situation of havinghoose between “official” long-term

unemployment, “unofficial” hidden unemployment asatly retirement.

Employment and re-employment possibilities for olderkers will undergo important
changes in the next decades caused by the ongemggitaphic development. On the
one hand, will the bulk of Baby-boomers reach a@eabd above while on the other
hand the number and share of younger workers isggim decrease. On an individual
level, the Baby-boomers who enjoy increasing loitgewill have to stay longer in the

labor market to ensure themselves a certain stdrafdiving during retirement - much

1 Minijobs are a special legal construct. The terkates to jobs with a net average wage or salary of
EUR 400 per month and reduced social benefits,rdetpto the German law, see http://www.minijob-
zentrale.de/ for details



in contrast to their parents. They benefited froemeyous pension programs, being
allowed and even encouraged to leave the laborehatkelatively young ages without
incurring financial drawbacks. On the market lewbE decreasing number of younger
workers will rend the labor force of the elderlyispensable. Demographic effects on
labor availability are thus expected to increasth ltbe supply of and the demand for
workers aged 50+. Fuchs and Dorfler (2003), fomgpla, estimate that the proportion
of age group 50+ in the labor force will have iraged to over 30 percent by 2020.
However, employment and re-employment of older woskvary heavily along socio-
demographic characteristics on the level of indiaid (Frosch 2007a), firms (Bellmann
et al. 2006), as well as on the level of occupatiand industries (Henseke et al. 2007).
Our research interest is in whether we can expeptaving labor-market conditions in
terms of growing employment, to also accommodaterolworkers’ preferences as
revealed in current employment arrangements. Aalthlly, we are interested in
whether the above mentioned split into two groupthe elderly, those with increased
chances and those left behind, occurs along odounaédtines.

Henseke et al. (2007) analyze the age-structure agidg processes in German
industries and selected occupations. Their restltsv that changes in the age-structure
of the workforce follow distinct patterns by subgps. However, they have not
analyzed the determinants of the age-structuresdfovithin industries or occupations.
Here we try to narrow this gap by identifying fastanfluencing occupational age-
structures. More precisely, we focus on the ocacapapecific employment share of
workers aged 50 and above. Together with deterrsnainre-employment, we will be
able to derive conclusions about the labor marlgodunities of older workers. We
thus ask which characteristics of jobs promotesifiployment and (ii) re-employment
of workers aged 50+ in Germany. Our central hypgihis that from macro-perspective
labor market opportunities of older workers and deeage-structures of occupations
depend strongly on occupational compensation fileducational and skill
requirements, and working conditions in a broadseeBoockmann and Zwick (2004)
and Bellmann et al. (2006) undertake a similar aadefor employment and the latter
also for re-employment chances of older workersherfirm level. Their study includes
employees subject to social security contributiammy, and does not differentiate for
gender. Additionally, a major drawback of theiruks is reverse causality. Here we

take a broader perspective and manage to avoidseegausality to a certain extent.



The remainder of the paper is organized as follawsSection 2 we briefly survey
previous literature dealing with aging in the contef labor markets. Drawing on it, we
develop in Section 3 a theoretical framework foplaiing occupational age-structures
that will serve as the basis for our empirical $jEation. The dataset is presented in
Section 4, descriptive statistics and regressi@ult® in Section 5. In Section 6 we

summarize, discuss the main findings and give aloakito future research.

2. Literature Review and Recent Evidence

The starting point for the present study is pr@dgbopulation and labor force aging in
Germany. Currently (2006), the proportion of wodkage population (20-64 years) is
about 60 percent of total population. The ratio wemain almost constant until 2020,
but is declining afterwards to approximately 50 #22050. Workforce aging is caused
by shifts in the age-composition of total populatidProjected figures reflect the
dominant impact of the baby-boomer cohorts on tfesructure of the workforce until

around 2020. The share of older persons (50-64)invithe working-age population

amounted to 30 percent in 2006 and is expectechdmease to 40 percent by 2020
followed by a slight drop to 37 percent until 209During the same period, the
proportion of the higher age group, 55-64, in wogkage population, which was 19
percent in 2006, is projected to rise to roughly @8cent in 2020 and marginally
decline to around 25% until 2050 (Destatis 2006nacio 3-W1). Demographic change
and its impact on the labor force are common t@&CD countries, although timing

and magnitudes differ (Auer and Fortuny 2000, Tiigl. 2008). It thus underlines the
need for a better understanding of labor markefiepeaces and opportunities of older

workers.

Workers vary inter-individually (cross-section) amdra-individually (over time) by
their skills and abilities. Consequently, their jolatches will differ in both dimensions.
Regarding the latter, there is ample evidence tognitive abilities like memory,
reasoning and information-processing speed chaiitteage (see Skirbekk 2003, for an
overview and, more recently, Bopp and VerhaegensR0General preferences, the
valuation of leisure and consumption, spatial aocdiad mobility as well as market-
valuation of one’s vintage of human capital arengeg with age, too (e.g. Dixon
2003). It thus seems natural to suppose that jopboacupations differ by age-structure
requirements as they differ by skill requiremenitenseke et al. (2007) present



descriptive evidence on this matter, showing cteass-sectional differences in the age
structure between occupations and distinct pattefrsging within occupations over
time. Scientists as a group, for example, were geuand remained younger during the
period of observation, 1980-2000, but aged fasten total workforce while engineers
remained older and aged slower than average. #tilegéy, some occupation like, for
instance, construction trades, even grew younger tome. Similar results were derived

for industries.

Studies on the determinants of job choice and aoupal age structure are sparse.
Boskin (1974) reports for US data that individuett®ose occupations which offer the
highest present value of potential future earninggest relative training costs and
lowest expected costs through foregone earnings fumemployment. This is in
accordance with implications from human capitabtiye Job preferences and employer
selection play an important role in inter-gended arter-racial variations of job choice,
too (Gupta 1993). Constant and Zimmermann (20083ent similar evidence for the
German labor market. Employment and re-employmattems of older and younger
workers differ significantly. Frosch (2007a) findtear evidence of age-dependent
relative re-employment risks in Germany. Persoredas0) to 54 have a considerable
lower chance of re-employment than younger persomnsit further declines for age
group 55 to 59 and 60 to 65. In addition, there significant variations in re-
employment rates between industries of former egmpént, educational level,
nationality, income groups, unemployment experietioee and place. Another strand
of the literature considers observed labor mark#tames of older workers as partly
resulting from rigidities. Theoretically, shiftsofn employment to retirement should be
gradual; from full-time over part-time to retirenteim accordance with changes in
preferences concerning work and leisure. Howeues, déxistence of rigidities may
render gradual reductions of the working time orgigen job impossible. As a
consequence, employees would choose to changelihw fetire, both decisions being
likely to lead to skill loss, low re-training inteity and hence reduced earnings
(potential) (see Hurd 1993 and for more evidencedtdind McGarry 1993).

Recent empirical studies on determinants of thekfeore’'s age structure in Germany
have concentrated on the firm level (Bockmann awitl 2004, Bellman et al. 2006).

In addition to general variations between the Eastsnd Western part of Germany,



significant differences in employment patterns lwfeo workers across companies are
found. In the Western part of the country (old Lanccompanies with a high share of
older workers tend to be older (exist since longeqg bigger than the average company,
operating mainly on local markets, paying aboveaye wages, showing a pronounced
hierarchy, have a workers’ council and widely sdrpart-time arrangements. In the
East (new Lander), pronounced hierarchies, workayghcil, firm size, and part-time
arrangements promote employment of older workeo®. tAdditionally, export
orientation, the share of high skilled employeesjestments (albeit not in ICT)
positively influence employment of workers 50+. ifirag activitie$ and the share of
minijobs within a firm correlate, to the contranggatively with the presence of older
workers all over Germany (Bellmann et al. 2006). Wgothesized from theory,
recruitment and employment decisions depend ors#éimee determinants; though the
impact may differ. Recruitment of older workerspigsitively linked to general labor
turnover rates, mean age of workforce, and sizepridingly, the authors find that
product innovation and organizational change asatipely correlated with recruitment
of older workers (the latter link being significantthe West, only). Though the study is
very comprehensive, some points, like the roleaifremployment for older workers
and gender differences in factors influencing emplent and re-employment, remain
unanswered. Additionally, findings and their ex@lory power suffer from reverse
causality due to data limitations such that meeetlescriptive analysis of results seems

appropriate.

The determinants of job-specific age distributibase not been analyzed with German
data yet, but there are a couple of studies forltBeand UK. Hutchens (1988) finds
evidence for restricted employment possibilities ebflerly workers in the US, in
general, and even less chances for unemployedrzeeged 50+. Both phenomena are
caused by age segregation along occupations anbseguent concentration of older
workers on comparably few jobs. He points towardsgpecific fixed-costs of hiring
and training expenditures as major reasons fordeerved variation. Companies
possibly employ formerly hired older workers, butnit recruit new older workers on
the same positions (Hutchens 1988, 2006). Furthgpat for the fixed-costs
hypotheses is provided by Scott et al. (1995) andet® et al. (1996). They present
evidence on the effect of job-related health insceaand defined pension plans.

Training in the sense of traineeships/apprentigsshi



Specifically, health insurance results in redudkelihood of hiring older workers in the
US, while defined pension plans, as a further figedst component, only have a
negative impact on recruitment of older worker® iantry-level positions. Disney et al.
(2001) derive similar findings for the labor markiet the UK. Like in the US,
employment and re-employment possibilities deciiién age and the set of potential
occupations shrinks. Varying training requiremetg job explain the bulk of
differences, especially for the male workforce. Thest comprehensive study in this
context is conducted by Hirsch et al. (2000). BasedHutchens’ previous work, they
develop an extended analytical framework and apiplyo US data, separately by
gender. Three of the dependent variables are dfiadp@aterest for us: the share of
workers aged 50 and above per occupation, the siarecently hired workers aged
50+ and the proportion of recently hired to alreadyployed older workers. The latter
measure is an indicator of the openness of ocaupatowards older new employees as
compared to the existing stock. The authors araethe age structure of occupations
mainly depends on compensation structures, skjllirements, and working conditions.
Compensation structures encompass the occupaticage profile over the life cycle
and across ages, and fringe benefits like, forams#, pension plans and health
insurances. Skill requirements subsume trainingnisities, the average educational
level and necessary abilities. Working conditionglude information on labor
contracts’ designs and physical requirements. Aatthlly, industry-specific rents, the
degree of unionization and the company’s sizealert into account. Estimation results
extent previous findings and support most of thgpotheses. Furthermore, their study
reveals significant gender differences in job chpiaccess and impact of single
determinants. This is the framework we adopt fom@ey and outline in more detail in

the next Section.

3. Analytical Framework

Job choice is an individual decision of both, hegeneous workers and employers.
Workers maximize their net present value of exmkatility while firms maximize
present value of future profit streams. Labor sy@pld demand decisions are based on
criteria like preferences, the value of time ireaiative activities, the wage rate, the
structures of company, private and governmentakipanschemes and entitlements,
health, product demand, technology, productivitysts and valuation of work place

amenities, tax rules and government regulationth@fworkplace. On the firms’ side,



employment decisions are made jointly with decisi@about the wage profile, work
organization, and technology. The observable laharket outcomes represent both
supply and demand factors, and neither is mappédHbrsch et al. 2000). There are
different theoretical approaches trying to explain choices and recruitment decisions

by recurring to the factors just enumerated.

3.1 Earningsand Age-Earning Profiles
From theory and previous literature we are abldeatify several relevant determinants

of occupational age structures. First, we conjectimat earnings and age-earning
profiles will have a major impact. Wage growth can resudnf past human capital
investments as well as from delayed payments. & lgtter case employers and
employees enter implicit contracts in which wageréases with seniority. Such
contracts serve as a motivational tool to prevesrkers from shirking and from leaving
the firm. Initial wage levels are below marginabguct; with growing tenure they
eventually reach levels above productivity (Laz&ar9). On the firm’s side, delayed
payment contracts are seen as a useful tool teaserloyalty and productivity among
workers. As a consequence, employees tend to reloager in the workforce than
under a regime of competitive wage. Early retiretmapasures may then be seen as a
method to restore optimal outcomes, as they provigeentives to terminate
employment (Lazear 1986). Thus, steep wage praditeslikely to be associated with
the provision of company pension schemes that eageuworkers to leave the
company (Hirsch et al. 2000). However, employedkesmier such contracts only if the
risk of (i) opportunistic firm behavidrand (ii) bankruptcy is low (Hutchens 1989).
Accordingly, if occupational wage growth partly ués from delayed payment, we
expect a reduced likelihood in recruitment of olderkers. Laid-off older workers will
have a higher reservation wage rates (and highemployment benefits) than under a
regime of competitive wages. Sine new jobs willrtstagain at wages below
productivity, recruitment possibilities will be lited. Additionally, wage profiles must
be steeper for older workers and the point at winelges exceed productivity is thus
reached faster (Bellmann, Brussig 2007). In a similein, the provision of private
defined pension plans is conjectured to have ativegampact on the recruitment of

older workers (Disney et al. 2001). The link betweenployment of older workers and

*Companies have an incentive to lay-off workersamsas wages exceed marginal productivity.



delayed payment components is hence ambiguousltyayajob increases but early

retirement depresses labor market participatiah@®lderly.

3.2  Skill Requirements and Education
Second, besides earningkill requirements and education are assumed to influence

employment and re-employment decisions. Occupatoasssociated with certain skill
requirements. Every worker is equipped with a palér amount of human capital,
which is itself composed of general traits and negrecific components on firm, job or
industry level. Older workers have acquired a safigl amount of specific knowledge
during their career, for instance through learryegdoing, learning-on-the-joand past
investments. The importance and demand of job-B8peknhowledge is generally
proxied by tenure. We conjecture that employmerdldér workers and average tenure
are positively linked. Job change is generally lgosince it implies depreciation of
specific skills in at least one dimensfo®lder unemployed persons will thus either try
to re-enter the same occupation as before job ilesshich case they can transfer most
of their skills, or change to occupations with loweaining requirements and low
average tenure, since potential pay-off periodga@hing investments is short (Hirsch
et al. 2000). This holds for general training fined by each worker through foregone
wages in training periods and paid back by increasenarginal labor productivity and
higher wages later on. Equal costs, but a shorégroff horizon makes training
investments less attractive for older workers, emgared to young ones. Similar
reasoning applies to firm-specific training (Hutokel989). Firms will bear costs since
they reap most of the benefits. Firm-specific tragncan be seen as fixed costs incurred
for every person newly hired. Again, the youngeaneav employee is, the longer the
potential period of amortization (Beckmann 2004)e \herefore expect reduced
recruitment of elderly into occupations with higlaihing intensity and high average

tenure.

The general component of human capital is proxig@ducation. A high occupational
level of university education is expected to be positively correlated with ergpient of

older workers. First of all, it is connected to ighter level of absorptive capacity and
hence flexibility concerning technical and orgatimaal changes. Secondly, higher

education and professional training are stronglgted. Finally, formal education is

* Some jobs, managers and scientists, for instameggrobably an exception to this assertion.



positively connected to the underlying level oflépi(Blundell et al. 1999). The effect
on re-employment is indeterminate, since on the luared general knowledge should
ease recruitment, but on the other hand job-chasgesusly threat the acquisition of
specific skills. A high occupational incidence lafver education, on the contrary,
facilitates job access and is expected to havesiiy® impact on staff turnover in
general and on re-employment of older workers, artipular. A further issue is the
vintage of human capital. Under conditions of (fatchnological change, human
capital may become obsolete, the absorptive capeaituced and the adaption of new
technologies and organizational innovations slowmoWe proxy such barriers lpg-
usage and expect a negative correlation to employmentvels as to recruitment of

older workers.

3.3 Working Conditions and Further Influences
Third, with age, preferences towards leisure andkware changing such that a

mismatch between workers and jobs may occur owee.tiSince working conditions
like, for exampleworking hours, overtime, shift work andstress are often fixed for a
certain job, employees can either change job aerearly (Hurd 1993). Consequently,
we expect an effect of working conditions on empient but even more so on
recruitment in the sense that with increasing ageogement towards less demanding

and more flexible working conditions takes place.

Forth, there are several other factors that preblymeffect the age composition of
occupations. The share of employee&ast Germany per occupation is, for example,
relevant to the extent that employment patterngast and West Germany still differ.
Foreign employees are, on average, younger than Germalastiagxally, age profiles in
employment exhibit cleandustry-specific patterns (Henseke et al. 2007). Findings b
Frosch (2007a) indicate that the same holds truerdeemployment.Firm size is
expected to exhibit a positive impact on employnwmivorkers aged 50+ because of
better possibilities to allocate older workers t@stiproductive tasks within a big
company (Bellmann et al. 2006). Furthermore, wednt®e include a measure that
controls for the age-structure of younger workeoider to secure that possible findings
are not results of shifts in the lower end of the distribution.



10

34 Empirical Model
Based on the outlined framework we derive a reddosd model of employment and

re-employment of older workers subject to occupetiaharacteristics. We concentrate
on two dependent variables suggested by Hirschl.e2800): The proportion of

workers aged 50 years and above per occupati#har¢50+;), and the share of

recently hired (recruited within the last three rg@¢avorkers 50 and older to all hires

(New50+; ). The first measure represents the age structuegnployment, while the

second one offers insight into the age compositidbnrecent hires. The implied

estimation models can be formalized as follows.

Share50+; = Comp; B + Eduskill;; y + Cond;; 8 + Controls; 8 + &; 1)
New50+; = Comp; 8 + Eduskill;; y + Cond; d + Controls; 6 + ¢ 2
New50+; = Comp; B+ Eduskill;; )y + Cond;  + Controls; & + Share50+; p +¢&; (2a)

with i indicating occupation andgender. Job characteristics are captured by vecfors
variables, which are grouped into compensation ctira, education and skill
requirements, working conditions and controls adicwy to our models. To learn more
about opportunities of older workers and job aabdgy we follow Heywood et al.
(1999), modify model (2) and include the employm&mare of workers 50+. Thus, the

re-specified model (2a) conditions the flonNew50+;) on the existing stock
(Shares0+; ) of older workers. The dataset and the appliediecap methodology are

described in the next Section. Controls

4. Dataset and Methodology
Our dataset consists of four waves of shientific use file of the German microcensus

from 2001 to 2004. The microcensus is an annuaesuof one percent of Germany’s
population. We restricted our analysis to the Laborce Survey (LFS), which is
conducted as part of the microcensus by on avérd@epercent of German population.
The reason is that many work-related pieces ofrin&tion and characteristics are only
subject of the LFS-subsample. We have firstly hamzed the different waves,
following suggestions by Lengerer et al. (2007) Aade then matched and aggregated
the data on occupational level for men and womepamately. Hence, we allow the
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characteristics of occupations to differ by genddre coding of educational variables
into the International Standard Classification ofluEations 1997 has been done
according to Schroedter et al. (2006).

4.1  Dependent Variables
In the previous section we derived to dependentlbbas: (i) the occupation-specific

share of workers aged 50 and above differentiajegemder Ghare50+; ) and (ii) the
share of recent older hires in all new recruitmegmMew50+; ), again distinguished by

occupation and gender. As recent hires, we defineaakers with less than 3 years of

tenure.

4.2  Independent Variables
We include the following regressors into our analy€omp; is a vector of the log of

monthly average real income, the ratio of averageme at age 50+ to income at ages
below 50, and the provision of company pensionsesas with or without own
contributions. The income measure of in the Germmcrocensus has however few
drawbacks. First, income subsumes besides earailsggsransfers from further sources
like insurances, rental and/or social security fiseAnd second, it is ordinal scaled on
the individual level. Nevertheless, we believe tihatontains enough information for

our study. Eduskill; measures skill and knowledge demands and incluties

percentage (%) of higher education, the % of loed@ucation, the % of professional
training, % of pc-usage and average tenure in eachpation. As measure of working

conditions Cond;) we include the % of overtime work, the % of shifbrk, the % of

temporary workers, the % of minijobs and part-tiemeployment, the % of out-work,
the % of flexible working hours and finally the % self-employed, as well as the
incidence of occupational sickness and accidentsvatk. As control variables

(Controls;) we considered the % of employees in East Germdhg, % in

manufacturing, the % of foreign workers and the $oworkers in firms with 20
employees and above. Additionally in model (1),imetudethe average age of workers
aged 50 and below per occupation to control fomgea at the lower end of the age

distribution.
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Certain variables like computer use, accidents @kwoccupational sickness, flexible
working hours, and company pension schemes arepamigdically part of the survey.
We assumed that these variables were constantgdtim period of investigation.
Because of low frequencies we calculated commomeets and sickness rates for both

genders. All other characteristics are averaged tbnefour years.

4.3  Method
The empirical analysis follows a two-step proceduiest we descriptively compare

variable values among younger (<50) and older warkend identify and discuss
differences between the age groups. Statisticallyificance of observed differences is
checked by common t-tests. In the next step weartggression of our models (1), (2)
and (2a). The major problem of previous work hasnb@ossible endogeneity of
supposed to be independent variables. The signdeaof results suffers and the
outcome is rather descriptive. For example, thelerce of part-time in an occupation
may promote employment of older workers; but olerkers may simply work more
often part-time and thus raising the incidence.ohder to avoid such problems,
independent variables are defined as job-speciferaages and proportions of worker
younger than 50 years in our study. In other words, observed labor fadgaamics of

older workers are explained by job characteristitat depend on structures and
composition of persons younger than 50. Our estimainethod is weighted least
squares as suggested by Hirsch et al. (2000). Aghtge we use gender-specific
numbers of persons per occupation. Hence more commoegupations gain higher
importance on regression outcomes. The method esipthat each job-specific
observation is treated as a representation of arage individual on that job. Besides
single coefficients, we are testing overall sigrdfice for groups of variables via Wald-

tests.

5. Results
Our estimations reveal a strong influence of wagkoonditions on the labor force

dynamics of older workers. First support is alregolpvided by comparison of

descriptive statistics among younger and older ek

® Pc-usage in 2004, accidents at work and occupatiickness in 2003, company pension schemes in
2001, flexible working hours in 2004 and 2001.
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5.1. Descriptive Statistics
A first glance at the data already gives some isgiom of the differences between male

and female as well as younger and older workers. vatiables and weighted

descriptive statistics by gender and age can bedfan Tables 1 (males) and 2
(females) below. With the exception of the shadedsl containing variables that are
either not calculated by age group or logicallyerehg to both age groups, all other
values are displayed separately for workers belgay 20 (left hand) and aged 50 and

above (right hand). Overall, we have 323 obsermatior males and 295 for females.

Table 1: Descriptive Statistics on Male Age Structte and Explanatory Variables

Workers <50 Workers 250
Variable Mean  Std. Dev. Min Max Mean  Std. Dev. Min Max
Share50+ 23.6 8.9 0.0 60.0 23.6 8.9 0.0 60.0
New50+ 12.7 6.8 0.0 65.5 12.7 6.8 0.0 65.5
Avr. income 1598.9 577.4 186.7 4235.4| 1958.4 7919 139.3 7433.7
Income50+/income<50 1.2 0.2 0.6 6.9 1.2 0.2 0.6 6.9
% pension scheme (with
contribution) 9.2 6.6 0.0 60.0 13.6 9.9 0.0 100.0
% pension scheme
(without contribution) 10.7 7.3 0.0 50.0 17.4 10.4 0.0 100.0
% training 11.0 7.1 0.0 60.0 7.0 5.9 0.0 50.0
% higher education 27.4 25.9 0.0 98.5 30.5 24.0 0.0 100.0
% lower education 13.6 10.1 0.0 55.7 11.4 9.7 0.0 100.0
% pc usage 57.9 32.5 0.0 100.0 54.5 32.7 0.0 100.0
Avr. tenure 8.5 2.3 1.6 19.2 194 4.5 3.0 325
% work overtime 8.5 2.6 0.0 40.0 9.0 2.9 0.0 30.8
% shift work 14.7 17.3 0.0 100.0 11.8 15.0 0.0 77.6
% part-time 5.2 7.8 0.0 71.4 7.0 7.2 0.0 100.0
% minijobs 3.2 5.0 0.0 48.0 4.3 5.0 0.0 100.0
% temporary employed 14.5 12.2 0.0 99.8 3.6 3.7 0.0 60.0
% self-employed 10.7 16.9 0.0 100.0 16.9 22.3 0.0 100.0
% outwork 3.3 5.8 0.0 57.1 5.2 7.6 0.0 62.3
% flexible working hours 7.1 5.1 0.0 38.1 7.0 5.4 0.0 50.0
% accident at work 0.3 0.6 0.0 143 0.4 0.8 0.0 10.0
% occupational illness 1.0 0.8 0.0 10.0 0.5 0.6 0.0 11.1
% employed in east 19.1 8.5 0.0 58.6 17.8 8.2 0.0 61.3
% employed in firm20+ 63.6 22.3 0.0 100.0 62.8 23.1 0.0 100.0
% foreigners 7.0 6.2 0.0 50.0 5.6 5.8 0.0 40.0
% manufacturing 44.1 35.9 0.0 99.2 44.2 34.8 0.0 100.0
Avr. Age <50 37.0 3.7 20.6 54.9 37.0 3.7 20.6 54.9

Source: microcensus 2004-2001, own calculations
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511 Resultsfor males
Our dependent variables are highly volatile for iirede workforce. Almost one quarter

of male employees and around 13 percent of redesd hre aged 50 and above. The
range of values is large over occupations and sgemm 0 to 60 percent for
employment and O to 66 percent for recruitment.rAge income is significantly higher
among older workers. The comparison of pensionreelaeveals clear age differences
as well. About 20 percent of younger workers haseeas to and use company pension
plans, while the same figure is about 10 percenfamets higher for older workers.
Furthermore, we observe significantly lower tragimtensities and slightly reduced
computer use for the age group 50+, while averalyeation is higher. As expected,
tenure is much higher among older workers, toodifference between groups amount
to roughly 10 years. Most remarkable are, howetee, differences in working
conditions. Self-employment differs by 6 percentpgets, being higher for the older.
The proportion of part-time and minijobs is, takegether, 3 percentage points higher
for employed men aged 50+. Temporary employmedeimitely a domain of younger
workers: 14.5 percent of those under 50 yearsesm@adrarily employed as compared to
only 3.6 percent of workers aged 50+. Finally, ith@dence of shift work is lower in
the older age group, and the one of outwork highke remaining variables vary little

with age. All reported differences are significahteast at the 5 percent level.

5.1.2 Resultsfor females
Table 2 reports statistics for women. The averdgeesof older women in the (female

part of the) workforce is around 22 percent andp&&cent among the recently hired.
The range is rather wide, it spans from 0 to 5Z¢mt; and even from 0 to 100 percent
in recruitment. Average income of the older is 1hgher than for women in general
and spreads widely. Some 17 % of women under 56syaal 24 % of those aged 50
plus participate in company pension plans. Trainiangerage education, pc use and
tenure vary with age group. Whereas in the firsdhrespects women under 50 clearly
perform better, average tenure is more than doablieigh for the older as it is for the
younger. The big differences between younger addrdemale workers concern again,
working conditions. According to our dataset, sdsfepercent of women under age 50
and 58 percent of those 50 and above work eithet-tipge or are employed in
minijobs. The incidence of work overtime and esakgitemporary work is (much)
higher for the younger, whereas the opposite is fan self-employment and flexible
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working hours. Occupational illness is lower amdhg older (probably a selection

effect). All other variables do not show pronounege effects.

5.1.3 Comparison of results for males and females
The general picture for males and females in thkfwcce is similar; yet, in detail they

show some important differences. Young and oldaughly equally represented in the
respective subgroup of the workforce but the sgawider for women, especially for
the older ones. Income of women is on average rfaveér than for men and it growths
less pronounced over age. A major explanationHferabserved income differences are
variations in the proportion of minijobs and pant¢ employment which is 5-6 times
higher for women than for men. Another explanati@sides in gender-specific
variations of education. In the age group belowvaBiations are still minor, though the
share of women with low educational level is sigmihtly greater. Among the age
group 50+ however, women have a clearly lower le¥education on average. Firstly,
the share of higher education is reduced and séctme percentage of lower education
is raised as compared to men. The situation is #xatly opposite for men and
women: education is lower for younger men and oldemen as compared to old men
and younger women, respectively. And finally, inewifferences may from result
from the low incidence of women in manufacturingg.tMost interestingly, pc use is
clearly higher for women than for man - at all agéender differences with respect to
the share of workers with access to pension scheteasre and training are not
pronounced for the younger but existent for theeplalge group in two respects: older
women participate much less in company pensionmebeand have less tenure than
older men. Reported differences between gendeagedjroups are, once again, at least

significant at the 5 percent level.

Table 2: Descriptive Statistics on Female Age Striiere and Explanatory Variables

Workers <50 Workers 250
Variable Mean  Std. Dev. Min Max Mean  Std. Dev. Min Max
Share50+ 21.5 7.6 0.0 52.3 21.5 7.6 0.0 52.3
New50+ 12.0 7.1 0.0 100.0 12.0 7.1 0.0 100.0
Avr. Income 982.3 337.5 110.8 2943.6| 1109.8 427.2 0.0 3941.8
Income50+/income<50 1.1 0.1 0.0 4.4 1.1 0.1 0.0 4.4
% pension scheme (with
contribution) 8.3 6.9 0.0 100.0 11.4 10.1 0.0 66.7
% pension scheme
(without contribution) 9.0 7.2 0.0 100.0 12.7 10.2 0.0 100.0
% training 11.6 7.9 0.0 41.2 7.7 7.2 0.0 50.0
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% higher education 23.4 24.2 0.0 97.1 20.9 24.0 0.0 100.0
% lower education 145 121 0.0 63.6 18.1 14.9 0.0 100.0
% pc usage 62.5 34.8 0.0 100.0 57.4 35.8 0.0 100.0
Avr. tenure 7.6 2.1 2.1 18.0 15.9 4.0 2.0 35.0
% work overtime 10.2 2.9 0.0 235 7.7 3.7 0.0 100.0
% shift work 11.5 16.3 0.0 77.8 9.3 14.7 0.0 100.0
% part-time 37.7 17.1 0.0 89.9 44.4 18.1 0.0 92.1
% minijobs 12.4 11.9 0.0 65.2 13.7 11.9 0.0 65.8
% temporary employed 14.4 8.8 0.0 96.2 4.1 5.9 0.0 100.0
% self-employed 5.5 125 0.0 97.0 9.3 18.0 0.0 98.0
% outwork 4.0 6.2 0.0 78.3 6.2 8.2 0.0 86.8
% flexible working hours 7.7 4.5 0.0 66.7 8.2 5.1 0.0 100.0
% accident at work 0.1 0.3 0.0 14.3 0.3 0.5 0.0 10.0
% occupational illness 0.9 0.7 0.0 10.0 0.4 0.4 0.0 11.1
% employed in east 19.9 6.6 0.0 75.0 21.0 11.4 0.0 100.0
% employed in firm20+ 55.9 24.7 0.0 100.0 52.4 25.1 0.0 100.0
% foreigners 5.6 5.1 0.0 36.4 3.7 4.9 0.0 100.0
% manufacturing 17.1 233 0.0 100.0 17.1 23.2 0.0 100.0
Avr. Age <50 37.0 3.4 21.3 58.8 37.0 3.4 21.3 58.8

Source: microcensus 2004-2001, own calculations

Besides uncovering gender related differences,déexriptive evidence allows two
basic conclusions: First, age differences exismnemy respects. Second, a movement
towards more flexible and less demanding workingdaions takes place with age, in
accordance to Hurd’'s (1993) hypotheses and findiitgs the higher proportions of
part-time employment, minijobs and self-employmantd the lower proportions of

temporary employment and shift work that point itits direction.

5.2. Estimation Results
Regression results further support descriptiveifigsl and give deeper insides. Table 3

displays the results from estimation of model (2),and (2a). For ease of comparison,
findings for both genders are jointly presentede Diverall fit of the models is rather
good, with R-squared ranging from 0.47 to 0.83.uResshould be read as follows. An
increase of regular overtime by 10 points will tesua reduction of male employment
by more than 5 percentage points. Similarly, a dihtprise in the proportion of

temporary contracts jobs will lead to roughly 1.Brgentage points more female
employment in age group 50+. The only exceptiores @refficients of income and

tenure, which are given as semi-elasticity; 1 %h&igaverage income or tenure lead to
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S percentage points change of employment and reeyimant. The discussion of the

coefficients in this section follows the underlyimgpdel structure.

5.2.1 Earningsand Age-Earning Profiles
Occupation-specific compensation patterns havear émpact on employment as well

as on job openness of both genders. Male employmm@neater if age-earning profiles
are steeper and declines with growing incidencecofmpany pension schemes
(employer-financed). Effects on female employmeet dightly different. First, unlike
for men, earnings have no direct influence, buwigion of company pension schemes
reveals, secondly, a negative and even broadercimphe effect of earnings and
income growth on job openness is similar for med aomen. Higher income and
steeper growth is in both cases associated widdaction in openness. Yet, provision
of jointly financed company pension schemes oncther hand raises job openness, at
least for older women. Influences of earnings amuiément are minor. However, there
is a highly significant negative effect of incomegth on the proportion of recently

hired women aged 50 and above.

The negative effect of earnings on job access shbaisoccupations with steep age
earning profiles are relatively closed for re-enyph@nt, which is in line with our

hypotheses. A possible explanation is that highdyd gobs are mainly distributed
among “insiders”, such that the existing stock rbayrelatively big but the access for
outsiders restricted. Furthermore, our findings employment effects of company
pension schemes support the idea that these mesamtgan fact tools that raise the

incentive of early retirement.

Overall, we find gender specific effects of the gamsation structure on the dependent
variables. The support of our hypotheses rests,eliery mixed. On the one hand,
average income has no direct effects on the laksrken situation of older workers,
while income growth with seniority reduces job asibility for both genders. The
proportion of pension plans, on the other hand, aictgp both male and female
employment and points towards early retirementcpesi at the same time it increases

job access for women.
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5.2.2 <ill Requirements and Education
Findings for education and skill requirement ardess mixed. As before, we find clear

impacts on employment and openness of occupatishsreas the overall effect on
recruitment of older workers remain insignificahhe single most influential variable is
average tenure. Firstly, tenure positively coredawith the employment share of older
workers. Secondly, job access for outsiders maykddctlines. Explanatory power of
the remaining determinants is rather low. The oatiop-specific share of higher

education increases recruitment possibility of olaeen, but surprisingly reduces the
employment opportunities for older women. Inciderméecompany provided training

impacts job access of older men negatively.

Average occupational tenure, which means low labonover rates and longer
experience, is highly important for employment dfles workers. A one percent
increase in average tenure leads for example @ong jn employment of older men by
almost 5 percentage points. But accessing suchfjobsoutside proves to be difficult
for older workers. Recruitment does not replicatisteng age structure but concentrates
on younger workers. The significant negative eHadit training on job access of male
workers aged 50 and above correspond to conclugsiemged in Section 2. If incidence
of company provided training is high, the shareeW older hires as compared to the
existing stock of older workers will be low. Effsatf higher education partially support
our conjectures. Greater proportion of higher etlanaeases knowledge transfers and
thus enhances recruitment of older (male) workEi®wvever, the negative observed
impact of higher education on female employmertasnter-intuitive. It might result
from the on average lower educational attainmentldér women and hence reduced
opportunities in knowledge intensive occupationsaspared to younger cohorts of
women. Thus, the finding points more to data litiota than to actual behavioral
differences. Our results are mixed. On the one wemdind clear and plausible effects
of tenure on employment and job access. On the btel, the remaining variables are,
with the exception of training on job access of nam higher education on male

recruitment and female employment, not significant.

5.2.3 Working Conditions
The major impact of working arrangements and camabt on employment and re-

employment of older worker for both genders waealy visible and pointed out in the
discussion of descriptive statistics. Regressiosulte strongly support the first
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evidence. A movement towards more flexible and tEmmanding working conditions

takes place — in our opinion thisti® finding of our study.

Table 3: WLS Regression Results

Male Workers

Female Workers

(1) (2) (2a) (1) (2) (2a)
Share50+ New50+ New50+ Share50+ New50+ New50+
log(avr. income) -0.687 -0.511 -3.287** 0.471 -7.403%* -9.644***
(1.81) (1.98) (1.49) (2.23) (4.02) (3.30)
income>50/income<50 7.866*** -2.566 -4.385** 2.481 -5.200** -4.544%%*
(1.84) (3.01) (2.07) (1.54) (2.43) (2.06)
% company pension
scheme, with
contributions 0.00810 0.0977% 0.0621 -0.131** 0.0480 0.105**
(0.049) (0.059) (0.047) (0.056) (0.066) (0.050)
% company pension
scheme, without
contributions -0.122** -0.0379 0.0795 -0.105** 0.0552 0.0880
(0.057) (0.083) (0.063) (0.047) (0.072) (0.059)
% training 0.104 -0.144 -0.225%** 0.0311 -0.0379 -0.0995
(0.084) (0.112) (0.071) (0.083) (0.14) (0.079)
% higher education 0.00202 0.0462** -0.00397 -0.0733*** 0.00733 0.0307
(0.020) (0.023) (0.020) (0.026) (0.040) (0.031)
% lower education -0.0598 0.0759 0.0529 -0.0102 0.0789 -0.0116
(0.058) (0.081) (0.076) (0.066) (0.092) (0.069)
% pc usage -0.0148 -0.0403 -0.00343 0.00769 -0.00931 -0.00694
(0.020) (0.026) (0.018) (0.016) (0.025) (0.019)
log(avr. tenure) 4.993** 0.746 -5.676*** 7.608*** -4.246 -8.939***
(2.05) (2.41) (1.76) (1.78) (2.97) (2.10)
% overtime -0.560*** -0.594*** -0.0693 -0.237* -0.516*** -0.0200
(0.14) (0.22) (0.16) (0.14) (0.19) (0.14)
% shift work -0.00953 -0.0521** -0.0346* -0.0178 -0.0361 -0.00684
(0.018) (0.026) (0.019) (0.016) (0.029) (0.020)
% part-time -0.126 -0.0179 -0.0558 0.0862* 0.142%** -0.0829
(0.12) (0.15) (0.12) (0.051) (0.062) (0.055)
% minijobs 0.284 0.0891 0.166 -0.0921 -0.211** 0.0766
(0.18) (0.21) (0.18) (0.077) (0.095) (0.083)
% temporary employed 0.0999* -0.222%** -0.0915** 0.155%** -0.239*** -0.160***
(0.057) (0.057) (0.046) (0.048) (0.073) (0.050)
% self-employed 0.0688* 0.157*** 0.0437 0.0686* 0.0589 -0.0191
(0.039) (0.049) (0.038) (0.041) (0.056) (0.039)
% out-work 0.169 0.0777 -0.123 0.177* 0.357*** 0.0842
(0.11) (0.098) (0.081) (0.099) (0.100) (0.091)
% flexible working
hours 0.126 0.243** 0.0395 0.165** -0.0316 -0.132
(0.086) (0.10) (0.084) (0.083) (0.11) (0.084)



20

% accidents -0.0778 0.198 0.243 -0.488 0.396 0.496
(0.45) (0.46) (0.38) (0.72) (0.88) (0.76)

% occupational illness  -0.530* -0.0990 0.268 -0.915** 0.0961 0.431
(0.28) (0.39) (0.31) (0.37) (0.64) (0.45)

% East -0.105** 0.156*** 0.102*** -0.00203 0.154** 0.0650
(0.042) (0.052) (0.036) (0.042) (0.064) (0.052)

% company >=20 0.0239 0.117*** 0.0225 0.0433** 0.0745** 0.00544
(0.030) (0.030) (0.025) (0.019) (0.030) (0.020)

% foreigners -0.0397 -0.148* -0.0989 0.119 0.0651 -0.0754
(0.070) (0.090) (0.074) (0.093) (0.12) (0.10)

% manufacturing 0.00268 -0.0355**  -0.0176 -0.0249 -0.00789 0.000128
(0.013) (0.018) (0.012) (0.015) (0.021) (0.014)

Avr. Age <50 2.348*** 1.881***
(0.17) (0.15)

Share50+ 0.562*** 0.606***

(0.048) (0.061)

Constant -74.35%** 16.55 40.98*** -71.92%** 72.98%* 91.08***
(13.0) (13.6) (11.3) (15.7) (29.5) (23.9)

Observations 324 323 323 295 295 295

R-squared 0.81 0.47 0.67 0.83 0.59 0.73

The incidence of overtime in jobs negatively imgaemployment and re-employment
of older male and female workers. Shift-work hastatistically significant negative
influence on the re-employment and job access @éronen. The proportion of part-
time and minijobs on the other hand only affecesfdmale share of the labor-force in a
significant way. In occupations characterized byhbr density of part-time contracts,
employment and re-employment of women aged 50 hAndeais higher, too. Minijobs,
to the contrary, effect re-employment of age gré0p negatively. Occupations with
large proportion of temporary contracts will on thiee hand employ relatively more
men and women aged 50 and above, while recruitar@hjob access on the other hand
suffer. These findings are somewhat counter-imeiti The next variable, self-
employment, coincides with a higher share of malé female employment and male
re-employment for those aged 50+ at a statistigalificant level. Self-employment
appears to be a channel for older workers to readequate working conditions and to
optimally apply acquired knowledge (Frosch 2007k)e proportion of older female
workers is also greater in jobs that offer the pwty to conduct work partly from
home. Out-work is positively associated with empieyt and re-employment of
women. Furthermore, flexible working hours raiger¢cemployment of older men and

(i) employment of older women. The occupationatigience of accidents at work
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reveal no significant impacts, neither on male mor female workers, while
occupational illness is negatively correlated topkryment of older men and women
(the former at the 10 percent level only). Both evéncluded to proxy stress and
hazardous levels. The lack of more concrete firglisghowever, in accordance to e.g.
Hurd and McGarry (1993) and Hirsch et al. (2000)night, at least partly, be caused
by the very low frequency of such events.

Summing up, working conditions are an importanedatnant of older workers’ labor
market opportunities. Employment and re-employntend to be higher in occupations
which offer more flexible working and labor condits and a higher degree of self-
determination. It appears that particular recrunitmef older workers benefits from
more flexible environments. Older women tend toad®jobs with part-time contracts
and more out-working option while men become seifyed or choose job that offer

flexible working hours.

5.2.4 Control Variables
Finally, our controls are overall statically sigo#nt. However, individual signs and

significance changes from model to model. Re-empkmt in general and job access
for older men is higher in Eastern Germany, while share of employed men aged 50
and above is lower on average. The latter effdldats to a certain extent the still lower
employment opportunities in the East. The forméea$ are more the result of tighter
labor markets with more unstable work relations dtirage-groups than because of
higher willingness to recruit older workers. As egfed, the share of employment in
larger companies is positively associated with (fieenale) stock and recruitment of
older workers. The share of foreigners on a job kiye@oincides with lower re-
employment of older men at the 10 % level. The propn of employment in

manufacturing has a negative impact on re-employmwiemale workers, only.

To control for effects which are caused rather bgnges in the lower end of the age
distribution than by variations in the employmemiportunities of older worker, we

have included the average age of employees ageanh80ess. In other words, we
condition our estimation results on a given agecsire among younger workers.
Estimated effects should in this case just refeattial changes among older workers.

The coefficient of the variable itself is highlygaificant for males and females. An
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increase of average age by one year raises emphbyioye2.3 percentage points for

men and 1.9 points for female, respectively.

Job access is estimated by model (2a). Comparédtetpure recruitment model (2), it
additionally includes the occupation-specific shafeolder employees as explanatory
variable. Estimation results are then conditionedaayiven occupational age structure.
The coefficients are highly significant and revaaimilar magnitude for both genders.
An increase in the employment of older workers nnoacupation by, for instance, 10
percentage points, will lead to a jump in recruiinef older workers as compared to all
hires by roughly six percentage points. Furthermogsults uncover that recent hires
don’t replicate the existing age structure of therkforce; the share of older workers is
generally lower among hires than in the work fofidee figures are surprisingly close to
the results reported in Heywood et al. (1999) fongl Kong, though their cutting point

between young and old is substantially lower, ngraethe age of 35.

5.3 Summary
In a nutshell, our univariate analyses and regvessiyield some very insightful

findings. Most importantly, we find (i) clear diffences between the age-groups in
terms of income situation, human capital endownagrt working conditions and (ii)
evidence of a movement towards more flexible, mestf-determined working
arrangements over age with different pattern fomraed women. The single most
influential variable on employment and re-employimehboth genders is tenure. On
the one hand, employment shares are higher, anthemther hand, job access is
reduced with raising average tenure. Fast incomawityy decreases job access
opportunities, while employment of older men besefit appears that steep age-
earnings profiles raise the incentive to remairgémin the labor force as conjectured
from theory on seniority wages (at least for mefhe theory is further supported by
the negative effect of company pensions on employmkolder workers.

The overall support of our hypotheses is mixed. tb& one hand, we are able to
disclose clear effects of working conditions anthaey and age-earning profiles on the
labor market situation of older workers. On theeothand, human capital variables,
with the exception of tenure, show only little effe in the multivariate context.
However, two main findings remain: (i) the clearmpimat of working conditions and (ii)

the support for the conjectures and predictionsiftiee theory on seniority wages.
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6. Conclusion

The aim of our paper was to derive determinantscoiipational age-structures and to
investigate the effects on employment and re-enmpéoyt of men and women aged 50
and above. We are able to contribute to the exgjdiiarature in two ways. Firstly, our

study confirms previous international results witlspect to the varying impact of job-
characteristics on occupational age-structures &edce employment and re-

employment possibilities for older workers. Secgndle derive comprehensive new
findings on the influence of working conditions employment of older workers in

Germany. Studies on the labor market opportundgfesider workers in Germany have
concentrated on the firm level and neglected somportant channels like self-

employment and factors for instance flexible wogkand training intensities (compare
e.g. Bellmann et al. 2006). We find a gender inddpat movement towards more
flexible, less demanding and more self-determinedkimg conditions takes place; this
supports findings in Hurd (1993) and Hurd and Ma§#t993) for the US. They have

conjectured that preferences towards leisure andk wioange slowly with age. Since
working conditions are often fixed for a given jaither job change or early retirement
is left as solution. Our results add a further aptiself-employment. We however
cannot neglect that the observed phenomena majy pasgult from demand side

measures as well, like early retirement policiestoStat figures, for example, reveal
that around 19% of women aged 50 to 64 and aboYed&Ilmen in the same age-group
worked involuntarily part-time in 2005.

Our study has, of course, limitations. Firstly, wse cross-sectional data. Thus, findings
may reflect rather cohort and period than actua effects. Another problem comes
from the design of the original dataset. The miersus and thus the Labor Force
Survey are clustered and stratified samples andpoe¢ly random draws. Hence,
standard errors may not be assumed to be normatiyodited and should be corrected
for the so-called design effect. Unfortunately, sitgentific use file of the microcensus
offers no information to correct for the differesampling weights of units of
observation in the LFS. From a methodological vieiwp our approach suffers from
the lack of clearly identified agents. Though, restiion procedure treats every
observation as the outcome of a representativevitdhdéil. However, despite the
described shortcoming we believe that our studyaroé the understanding of labor

market dynamics of older workers.
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The relevance of our findings is grounded on theewmgng share of older workers and
follows from the fact that our most influential \abrles are sensitive to policy measures.
Till 2020 the share of persons aged 50 to 64 ymatle labor force will reach levels
above 30% (Fuchs and Dorfler 2003). Today only jobsiinated by self-employment
show a comparable high proportion. Promotion ot-pare, flexible working hours,
more flexible choice of work place, and self-emph@nt will positively affect
employment of older workers and help to keep themoag as possible as active

participants within the labor force.
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