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Agingin German Industries and Selected Professions
Golo Henseke Pascal HetZ& Thusnelda Tivig”

Abstract:

Population aging translates into aging of the ladorce. However, the impact of the former on the
latter is neither straightforward nor uniform ovespecific groups. The reason is that economic
decisions concerning, for example, duration of sting or labor-market participation of women and
those aged 60+ as well as industry-specific requigats on the demand side affect age-specific
employment rates and thus the age structure ofrlalmothis paper we describe and use different
measures of aging to obtain a picture of the agprgcess in selected German industries and
professions between 1980 and 2000. Our resultsatgu®nounced differences in the age structure,
timing and dynamics of aging. However, we find taging is, in general, subject to convergence
towards a homogenous age composition: Subgrougswéee relatively young in 1980 aged faster,
and vice versa.

JEL classification: J21, J11, JO1

1 I ntroduction

German population ages at a high pace. Life expegtat birth has risen from 68.2 years for
men and 75.2 for women in 1975 to 76.2 and 81.8syen2005and is projected to further
increase to 83.5-85.4 for men and 88-89.8 for wommatil 2050. In addition to increasing
longevity through declining mortality at older agesost Western societies are aging because
of low fertility, implying decreasing shares of theung in total populatiohThe general shift
in age structures towards older ages, as well @athompanying perspective of shrinking,
commonly known as demographic change, pose magirigms for social security systems
and are believed to threaten, in the long run, vation and economic growth. In a medium
term perspective, political interest in aging faesison infrastructure planning and labor
market effects. Regarding the latter, Bérsch-Suj2®93) projected a heavy decline in size
and a permanent increase in mean age as well as shalder workers in Germany, even
under optimistic assumptions. Fuchs and Sohnle00{R show that this drop is tightly
connected to ongoing demographic processes.

Labor force aging is a relevant research topihéoextent that age groups (young vs. old) are
found or believed to differ in certain economicalbtevant characteristics, like mobility or
productivity. Older workers are, for example, foutadbe less mobile in terms of job and
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! See the 1L Coordinated population projection of the Germade¥al Statistical Office.

2 For an analysis of the aging process as a fundidartility, mortality, and migration see a.o.e8ton, Himes
and Eggers (1989) as well as Liao (1996) who di@aws

® Germany’s population is shrinking since 2005. Heeve without immigration, its population would have
declined since 1972.




geographically mobility. But they are also less likely to lose their jowever, if they do
lose it, the following unemployment period is longErosch 2006, 2007). A higher share of
older workers is furthermore believed to put an agpypressure on wage costs and to reduce
the overall activity rate (Dixon, 2003). Finallyhetre is discussion that a possibly outdated
knowledge of older workers could dominate the stothhuman capital in future and thus
reduce innovative capacity.

To assess labor market effects of demographic ehangight be worth taking a closer look
on shrinking and aging processes of the workfoececampared to overall population. On the
one hand, changes in birth rates take some 20 yeaaffect the age composition of the
working-age population (normally persons aged 20-8450, entrance of the young into the
labor market is delayed if duration of schoolingfeation increases. On the other hand, being
in the labor market is a matter of individual dems taken under given institutional settings.
For example, age-specific labor force participatiates of women vary heavily across times
and regions, depending on economic conditions acthlsnorms as reflected, among other
things, in availability of institutional child-cam@nd institutional help in old-age care. Finally,
leaving the labor market is largely independentfiacreasing longevity, it is rather a matter
of retirement legislation, so far. Obviously, pnoded periods of formal education and a low
legal or effective retirement age have opposingat$f on labor’'s age structure. The effect of
an increase in female labor force participationaghe contrary, less clear (see below). All in
all, aging and shrinking do not translate one te émom overall population to working-age
population. Nevertheless, demographic change ddkgnce the size and age structure of a
country’s labor force, as several papers show. iglamr (1983), for example, discusses the
general impact of population aging on the age catipo of U.S. labor force. More recently
Fullerton and Toosi (2001) analyzed past and futab®r force trends for the U.S.. Both
studies conclude that baby-boomer cohorts haditgest impact on demographic dynamics,
but their influence on the workforce would soon wish as they reach retirement age.
Disentangling demographic change from other deteants of the workforce’s age structure
(and size) thus seems a necessary step in ordbetter assess labor market effects of
demographic change.

Official statistics show that West-German laborcérincreased by 5.1 million people
between 1970 and 1995, out of which 1.64 milliorrevoreigners. Thon and Bach (1998)
estimate for the same period a total West-Germaorlaupply increase of 5.5 million,
migration adding 3.9 million people and changesital rates 2.2 million, while changes in
labor participation rates had a negative net efdéchinus 0.5 million persons. Interestingly,
aging was quite different between men and womens;Thetween the early 1980s and 2000,

* Already Spengler (1941) was concerned that dewimiopulation growth causes an aging of the laboref
with the consequences of declining interoccupaticsrad interregional mobility and less favorable job
opportunities for younger worker.

® See Johnson and Zimmermann (1993) for an in depétysis of labor force aging and possible economic
effects. Dixon (2003) gives a comprehensive suofdie current literature.

® Defined according to the Statistical Office's owancept, not to the International Labor Organisesio
workforce definition. For differences see:
http://www.destatis.de/jetspeed/portal/cms/Sitestates/Internet/EN/press/abisz/ILO-
Arbeitsmarktstatistik__e,templateld=renderPrint.psm

’ For definition see, again, the I1AB.




mean age of West German male labor force rose &boout 39 to roughly 41 years. Female
labor force, to the contrary, was and remained geunstill aged more heavily: Mean age
grew from around 37 to approximately 40 yeatéowever, while 90% of male labor force
aging is explained by demographic change, only 48%emale labor force aging can be
attributed to demography (Prskawetz, et al., 2088nseke, Hetze and Tivig (2007) confirm
that demographic impacts have been more pronouf@ednale than female workers.
Interestingly, they could find, gender independgnbhnly very minor effects of demography
on the development of unemployment. The diversityaging processes increases further
when leaving the aggregate level for the microlleiv¢hen becomes evident that aging on the
macro level can even come along with rejuvenatiothe micro level.

In this paper we analyze the process of aging lecss German industries and professions
by using different measures of aging. There arg anfew papers in the literature dealing
with related topics. Naegele (2001) draws attentiotihe fact that general population aging in
Germany comes along with rejuvenation of labor iom fevel. Brasche and Wieland (2000)
report that the age composition of labor variesirustries and firms. When referring to
manufacturing they use a similar dataset to outsbmpare the situation 1996 with the one
prevailing in 1990, and conjecture that the obsgrdeversity is caused by differences in
demand and productivity patterns. Thus, big firmsti{ more than 1000 employees), for
example, were able to benefit from early retirempailicies and layed off older workers in the
1990s and hence rejuvenated their workforce, wdraller companies did not. Niebuhr and
Stiller (2005) compare German regional age-speddicor force data and draw some
conclusions about expected regional labor shortde. Rostock Center presents figures
showing profession- and firm-size specific agerdistions and concludes that roughly each
second employee is robustly between 35 and 49 yédrshe share of young workers falling
continuously (Tivig and Hetze, 2007). On an intéioral level, Orzechwska-Fischer (2004)
performs a comparative study for Japan over the@er960-2000 and Australia over 1971-
2001. She considers 11 industries grouped intoggirsecondary and tertiary industries. In
2000, Japanese tertiary industries changed roldssgcondary ones that had been youngest
in 1960. In Australia, tertiary industries had aj@abeen youngest. In Japan grid-bound
infrastructure (electricity, gas and water supphedian age 41.1 in 2000) had the youngest
employees, closely followed by services (median d4@e8 years in 2001), whereas in
Australia wholesale, retail and trade, as welliaarfce, insurance, property and business were
among the industries with lowest median age (34 38 years, respectively). Orzechwska-
Fischer decomposes changes in industry-specificlagment rates into demographic and
employment effects showing that for most industties demographic effect tended to be
unfavorable, in the sense that an increasing sifaskeler workers in the labor force letteris
paribus to declining employment in these sectors. Aging tbé labor force favored
employment in primary industries, only. Howeverr tertiary industries the employment
effect acted in the opposite direction.

8 This is partly the reason why there is not mughvenation potential for Germany’s labor force le@urrent
estimations of Germany’s hidden labor force revkat it is largely female and middle to highly edted but
offers litte rejuvenation potential (Tivig/Hetze@Q p.76).



The paper is organized as follows. Section 2 intced measures of aging. Section 3 applies
them to German data. Section 4 discusses the atplgmpower of the various measures and
Section 5 summarizes and concludes.

2 M easures of Aging

To estimate labor market effects of demographimgkait is necessary to first know more
about aging of the labor force. One question isctvimeasure to apply, as there are several
common measures of population aging. Ultimatelgythll rely on fertility, mortality, and
migration rates. However, age groups are affectatistinct ways by demographic processes,
causing measures of aging to react differentlyngysa single measure of aging could be
misleading in the sense of under- or overestimagigg of the labor force.

Standard measures of the age structure are the amelmedian age, as measures of central
tendency, and ratios of age-subgroups. In theviaig we use three ratio: Ratio 1 is defined
as ratio of persons aged under 40 to persons afednd over; Ratio 2 is defined as
proportion of persons aged under 30 and Ratio@B@®ortion of persons aged 50 and over, in
a given (sub-) group. Mean, median and ratios ohanger time indicating a population’s
aging or rejuvenation. Preston, Himes and Egge989)l decompose the time derivative of
mean age of a population into effects of contempewas vital rates (birth rates, death rates,
and migration rates). Liao (1996) extends this wtwkother measures of aging like the
median and different measures related to propatibmthis section we rely on this literature
and apply it to our question.

Mean Ageln the discrete case, mean ade, of a population (here the labor force) is given
by

A=20 = 5ep, a ®
wherea is the age or the middle of an age-group, resgagtin, is the number of persons
living at age dfrequenciespndp. is the relative frequency of age-groapTlhe lower bound
o is determined by the entrance age into laborcallyi a value between 15 and 20, and the
upper boundv by legal or effective retirement age, normally &ueabetween 60 and 64. The
precise bounds may thus differ. Mean age is a &etlyiused measure of aging. It relies on
information about the entire age distribution, asyto calculate and analyze, and is found to
be highly correlated with other indictors of ageusture (e.g. Preston, Himes and Eggers
1989, p. 692). Disadvantages are its sensitivitskimwvness of the population distribution and
difficulties brought in by open-ended age intervéldobbs, 2004). The latter can be
disregarded in the context of labor force analyBine former, however, may bias results.

Median Age The medianM, is a second and more robust measure of centrééiey for an
age distribution (e.g. Hobbs 2004). It divides gogulation into two halves: 50 percent are
younger and 50 percent older than the median. oeede version is given by

N_¢I1-1
M= 422"y, (2)
nm

Wherel is the lower limit of the class containing the die (cumulative frequency exceeds
0.5), N is population siz&;5,"1 n, is the sum of frequencies fromto one class below the one



that contains the middleyw andb are the frequency and size, respectively, of thssc
containing the middle element. Hence, to calculagemedian it is necessary to identify the
age-group that contains the middle element, first.

Ratio 1: Persons aged under 40 to persons agechd®aer.Ratio 1,R(1), represents the age
structure on a broad base. Changes in this figiwelaminated by changes in the middle of
the age distribution because the middle age groupsumber the rest. It is calculated as

R(1) =22t ©

Zf}oo na.

Aging of baby-boomers will be strongly reflectedtims measure. Generally, it is of economic
interest if people change behavior in the secontl gfatheir professional career — like, for
instance, change their labor supply, their jobtezlaand regional mobility due to stronger or
looser family ties, or their work motivation.

Ratio 2: Proportion of persons aged under 3bie proportion of people under age 30 in a
subgroup is sensitive to socio-economic changéseaiower end of the age distribution, like
e.g. extended educational periods. But it is ad awétad indicator of demographic change,
revealing shortage of young people through lowhbirates that will affect future age
structure. This measure is ternf®@) and defined as:

23 ng
R(2) =552 =32 pa (4)

a'ta

Ratio 3 Proportion of persons aged 50 and ovE&he ratioR(3) is defined in analogy to the
proportion of persons aged 65 and over - a fredyparged measure of aging for total
population. It summarizes changes at the upperoéritie age distribution, e.g. impact of
early retirement schemes or demographic aging ¢iraaging of the baby boomers. The
measure is calculated as

Y5 na
R(3) = 53¢ = X Pa (5)
R(2) andR(3) are percentage values when multiplied by 100.

Aging is generally described as shifts in the agéridution over time towards higher ages.
Using the five measures defined above, aging tpkese if the mean, the median alR(B)
increase, whileR(1) and R(2) decline. However, as Liao (1996) and Hobbs 4200
demonstrate, these measures might not give a ¢temisiadication of population aging, since
they react differently to changes in the age distion. The mean, for example, is particularly
sensitive to changes at the margins, while chamgt®e median depend mainly on changes in
its neighborhood and thus in the middle of the dig&ibution. Similar conclusions hold true
for different ratios.

Changes in measures of aging are the direct redulthanges in the underlying age
distribution. To capture such changes we diffeegatihe indicators with respect to time as
follows

A = Y2 —ph)a (6)

AR(1) = 23 (nG" -ng) (7)

Zo(ng"-ng)



AR(2) = X2 (i —pd) (8)

AR(3) = Y& (it — pd) 9)

Calculation of changes in the median is not thaightforward because of its non-parametric
nature’ Changes irM may be caused by changes in either of the follgwiariablesi, the
lower limit of the class containing the middle;abpopulation sizeN; the classam which
contains the middle item; the age distributiBff 1 n, below the age-group containing the
middle item; and finally the frequenay of the middle age-group. Under the assumption of
one year age groupsd & 1) changes in the median are given by.

t_ t+1_
N+l Nt) n (Zéz 1nfl Zéz 1nfl+1)

AM = [t*1 — [t + 0.5 - (nt+1 - _

¢
M M M npm

(10)

Graphical representation

In addition to aging within subgroups of the lalborce, we analyze relative aging between
subgroups as compared to a reference group (hemploged persons). For the latter we
construct a diagram displaying information abou thlative ‘age-position’ of subgroups at
two different dates as well as changes in thistposin the time between, hence about the
speed of relative aging within a period. Take Fégdras an example. As measure of the
relative age-position of subgroupwe define the differenced® = A% — A, between a
subgroup’s and the reference group’s mean Agand A, respectively, whereby values for
1980 are plotted on the abscissa and values fdy 80@he ordinate.

° The interpretation of the median is independeatithe underlying distribution. It always represetite value
which separates the distribution into two halvebe Tnean on the other hand works best for symmetric
distributions. The more skewed a distribution igl/an the more extreme scores it contains the lessrtean is
appropriate as measure of central tendency.



Figure 1: Example of graphical representation
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All data points in the North-East quadrant (N-Epwhan age distribution, which is at both
times older than the reference group. In the N@vist quadrant (N-W) subgroups are plotted
that were younger than the reference group in &s¢, pput older at the end of the observation
period. In the South-West (S-W) quadrant subgroupse younger at both dates. Finally, a
position in the South-East quadrant implies a nedabld age structure in the past which has
become relatively young over time. Additionally,lues below and above the 45°-line give
information about relative shifts in the age dimition. All values above the line represent
subpopulations that aged faster than the refergnoep, while values below the 45°-line
reveal a relatively slow aging process. The datatpo Figure 1, for instance, is located in S-
W above the 45°-line. It indicates that the patticsubgroup was younger at both dates, but
aged faster than the reference population. A mownétogvards the average has taken place.



3 Aging in Selected Industries and Professions

In this section we apply our previously defined sweas of aging to the IAB employment
sample to investigate ageing processes in indasdnd occupations.

Data

Our data is taken from the Employment sample baseadministrative social insurance data
of the Institute of Employment Research (IAB). Walgze the subgroup of employees,
which are all employed persons liable to contritmi to the social security system; working
students, public officials and self-employed pess@me not included in this group. We
subsequently use this kernel of the "labor force'tederence population when relative aging
of subgroups is analyzed. The data set comprisegpéxcent of the labor force thus defined
between 1975 and 2001. It contains information albwdividual characteristics like gender,
education, nationality, wage, profession, industeyure etc. over professional careers. The
data is drawn from the IAB employee history, suppmated by information on periods of
unemployment from the IAB recipient history (Drewesal. 2006).

We only use information on employed persons agetbl@ years. To analyze population
aging we aggregate information on industry and patianal level for four years: 1980, 1990,
1995 and 2000. To reduce the influence of stoahastiiations we use three-year aggregates.
Thus, data for 1980 are aggregates over 1979-18l correspondingly for the other years.
The classification of industries is based on twgitdiaxonomy of 1973 (WZ73); professions
are classified by a scheme of the German Fedemh@gof Labor (BA).

Results

Between 1980 and 2000, mean age of the referemc dras risen from 37.3 to 39.1, that is
by roughly 0.3% per year, on average. Median agecased at approximately the same
speed, although absolute values differ. In 1980a$ 38, decreased till 1990 to 36.9 years,
and grew again till 2000 to 39.2 years. Ratio #@ljaating the proportion of those under 40 as
compared to those aged 40 or over, fell by appratetg 0.9% per year, from 1.3 in 1980 to
1.1 in 2000. The proportion of persons younger tB&ndeclined, too, from 33% to 22%,

while Ratio 3 remained almost constant. Thus, lier teference population "labor force", 4
out of 5 measures indicate that aging took placer dlke considered interval. On lower

aggregation levels the picture is more differeptiat

3.1. Industry-specific age structures

There are great differences in the age distribudiomss industries. Table 1 in the Appendix
contains the mean age, median age and the thres fat the reference group and 32
industries, the latter representing roughly 85%pefsons in the data. In 1980, mean age of
labor subgroups ranged from 31.8 years in consujtém 41.4 years in mining and energy.
This 10-years variation fell over the observatiarigpd to at most 7 years in 2000, when
extreme values for mean age were 36.3 years inuttansy and 43.4 in public
administration. However, variation over time withindustries was much smaller than among
industries at one point in time. We found maximugimg in cleaning and hairdressing, where
mean age had increased by almost 6 years withi2@hgears period, from 32.3 in 1980 to



38.2 in 2000 Consultancy also experienced heavwygagnean age increasing from 31.8 in
1980 to 36.3 in 2000. In many industries aging waisa uniform process over time, though.
For example, in agriculture, mining and energy,naical, machinery, electrical equipment,
mean agedfell between 1980 and 1990 and increased afterwarden,Oftrongest aging is
observed between 1990 and 1995, as e.g. in precsid optical instruments, where mean
aging increased by 4.2 years, followed even bycaedese of 2.5 years up to 2000. The rather
low annual rates of change in mean age may thasnisleading indicator of the dynamics of
aging.

Several factors contribute to differences in thdustry-specific (relative) age structures and
aging processes. For example, some industries anag tnchanged requirements that rather
fit the younger (like construction or railway andsp) or demand a mix of actual knowledge
and experience that is best offered at certain ddeschemical, metals or education), such
that mean age remained almost unchanged at 37- @840 years, respectively. In still
other branches, mean age might be higher and agihg@dvancing because the industry is
shrinking (Jaffe 1967), like in mining, for instadHowever, there exists almost no research
on the determinants of age-structure differencésden industries.

On closer inspection data in Table 1 also reveslttie main driving force behind shifts in the
age structure of the labor force and its subgr@arpsreductions in Ratio 2 (share of workers
aged under 30). Relatively fast aging industriescdwaracterized by a declineR{2) over the
whole period, as opposed to those industries isptay a first increasing and then decreasing
share of the young. However, strong reductionsatidRl (share of workers under 40 to those
aged 40 and over) also significantly contributeagang. For example, if in consultancy more
than 3 employees aged 40 and less worked on avergigeone aged 40 or over in 1980,
twenty years later the ratio was already less thanto one.R(1) decreased in all but five
industries. The change is, again, not uniform akiertime period 1980-2000. In genei&(1)
increased until 1990 and decreased afterwards.rtainly in those industries that were and
stayed relatively young, like trade, transportsnstdtancy, financial intermediation, and
cleaning and hairdressing, that the fallRfl) was steady, contributing through aging in the
middle of the age distribution to what we callegstfaging’ above.

The share of older employees, Ratio 3, remainedheocontrary, relatively constant over
time; when looking at average annual rates. It @rayg in construction, precision and optical
instruments, cleaning and hairdressing, architatt@nd engineering activities that it
increased considerably, thus contributing to (fakdtive) aging in these industries. However,
as was the case with the other two ratios, the miggof aging as measured B{B8) was, in
most cases, far from being uniform over the pericoissidered. Thus, heavy aging between
1980 and 1990 was followed by rejuvenation in mah@roducts, wood and paper, wearing
and leather, construction and food. In machinergcigion and optical instruments, as well as
consultancy, education, transports and trade, agingnued up to 1995. It was only in a few
industries like agriculture, financial intermedatj cleaning and hairdressing, hotels and
restaurants th&(3) increased throughout.

From the data we can conjecture that formerly nttustries, meaning: older than the average
in 1980, aged slower than formally younger oneteréstingly, the fastest aging industries



belong to the service sector, which has been th&t oynamic one over the last decatfes.
Figure 2 underlines the described development. dineis like mining, chemistry, mineral
products, metals and metal products were at battof time older than the labor force on
average, but aged slower. Service-sector indudikeshealth care, consultancy, hotels and
restaurants, on the other hand, were younger thoutgbut aged faster. Hence, even though
‘old’ and ‘young’ industries stayed old and youngspectively, a regression to the mean took
place. There are, however, a few exceptions tobserved trend, like the railway and post
industry that started with a higher than averagamma&ge and ended up as rejuvenated in
relative terms, despite constancy of its mean @geeason might be the still ongoing
restructuring process in this industry. Basic restiring also took place in the precision and
optical instruments industry in the 1990s explaiiperhaps, the outstanding dynamics of
aging reflected in all measures of aging.

Figure 2: Relative Aging in Selected Industries, 1980-2000
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3.2.  Agedistributionsin selected occupations

Like industries, occupations are characterized iffgrént age structures. Reasons are, for
example, differences in physical, knowledge andl stguirements, from which some are set
by institutions, job-specific working conditiongher institutional settings like wage policies

1910 1980, the service sector accounted for arouttd 6f value added. Twenty years later it alreadpamed
to 68.5% (StBA, National Accounts 2006).



(seniority rules), job linkage due to hierarchaiistures and technological change (Kaufman
and Spilerman 1982, Hirsch at al. 2000).

For our analysis we selected and compare 15 profesthat represent slightly more than 50
percent of the employees in the sample. Our seleagives a first overview of aging
processes in a variety of different occupationse Ttcupations chosen can be roughly
grouped into innovators (scientists, engineerstantdnicians), administrative and secretarial
occupations (financial clerks, accounts, clericsdistance) and skilled metal and electrical
trades (metal forming, metal fitters, precisiontinments, electrical trades). Additionally, we
selected managers, sales assistants, nursingaassjsecurity guards and construction trades
as single professions.

All measures of age structure expose a large @estsenal and longitudinal variety (see
Table 2 in the Appendix). Mean age ranged from 38.8ursing to 46 years for security
guards in 1980. Like for industries, differencesrdased over time: In 2000 mean age varied
between 36.8 in precision instruments and 45.5syeamanagement, only. Managers thus
changed places with security guards as oldest gsimies while fastest aging for a single
profession was observed in nursing which was yosingel 980: Mean age of this group grew
by around 4.5 years within 20 years, median ageviey 8 years and the proportion of young,
R(2), decreased with an annual rate of 3.6% on geer#nterestingly, aging was much more
uniform within professions than it was within ingluss. In 7 professions: Scientists, financial
clerks, clerical, sales and nursing assistancejgio® instruments and electrical trades, aging
as measured by at least 3 out of the 5 employedunes took place throughout the periods
considered. However, as mentioned before, gengiiadj@nd rejuvenation on the micro level
are not contradictory. Security guards, for examgiew younger over time and construction
traders by some measures of aging, too. All initalé, againR(2) - the proportion of workers
under the age of 30 - that is the indicator of ggaith the highest dynamics whereR@) -

the proportion of workers aged 50 and above - esptise lowest dynamics. We can therefore
safely conclude that between 1980 and 2000 agitignprofessions was mainly driven by
changes in the lower or ‘younger’ part of the aptrithution.

Figure 3 shows the relative age position and redadiging of professions as compared to the
reference group. On the one hand, engineers, @ahsj managers and security guard were
and remained significantly older throughout they2@rs period as compared to the reference
group but aged slower. On the other hand, profad#ie nursing, precision mechanics and
most clerical jobs were and stayed younger, butd dgster than employees on average.
Nearly all data points are situated either in th& Mr S-W quadrant, indicating that though
aging processes ran at different speeds, ‘youngfepsions stayed young and ‘old’
professions stayed old as compared to all employess considered. The only clear
exception are construction trades which were olden the average in 1980 but younger in
2000.



Figure 3: Compar ative dynamics of selected occupations, 1980-2000
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From an economic point of view, the age distributiof innovators and managers is of
particular interest because of the conjectured dnompnovative performance or declining
economic performance, in general, due to the grgwimare of older employees. Inventive
tasks differ by the demanded knowledge structurgpicBlly, successful scientists are
supposed to possess new and up to date knowledgks @ngineers and even more so,
technicians, need experience, too, in order to ighlh productive or even successful
innovatord®. The profession-specific age structure we founghmbe seen as a reflection of
this conjecture. Scientists are younger than emrgiend engineers are younger than
technicians. However, the speed of aging diffengfireeers and technicians hardly aged at all,
while scientists aged at pace with the workfdrckeast not least, managers are an interesting
profession when it comes to aging processes. Masagmganize inventive and other
operational processes for their institution. Thougko-date knowledge and certain teachable
skills are necessary, experience plays a crucibd. rBesides knowledge requirements,
managing occupation represents the upper end aercdadders implying jointly with
seniority a relatively high age of aspirants. Timght explain why managers are almost the

1 See for example Levin and Stephan (2004) for aehahd empirical evidence of scientific research
productivity over the lifecycle. Weinberg (2004)afyses the connection between experience, eduaatievel
and technology adoption and Skirbekk (2003) suribgsexisting literature on cognitive abilities,nhan capital
and individual productivity.

12 The explanation for this inconsistency may be tbiminstitutional particularities of the Germarademic
system.



oldest group in our dataset, as judged by all nreasof age. Additionally, mean age
remained nearly constant at 45 years over the asyeeriod.

3.3 Testing Convergence

Our data reveal a process of convergence. Thahdsage distribution of the various

subgroups (industries or occupations) appears torgee similar over time. To test this

observation, we use the Theil Entropy Index as nmeasf diversity. Calculation is based on a
multistep procedure and is taken from McKibben,gE4R001). Firstly, the reference group’s
entropy score is calculated by

E=Yi1p;- (%) (11)

p; is the share of agegroupin the total population andis the highest age group in the data.

The higher the resulting number, the more hetereges the age distribution. Secondly, the
subunits’ entropy scores are calculated from

B =37, p) - n (%) 12)
]
where p]i- is the share of age gropm subunit.

Thirdly, the generated numbers are used to cakula final Theil index, which is the
weighted average deviation of each subgroup’s pytsocore from total population’s measure
and computed from

H=YL,[t"- (E—-EY]/ET (13)

with t! as total (population) size of subgroiipand T corresponds to the size of total
population. The resulting index varies between @ Anzero indicates similar composition of
subunits and reference group, while one is reachedch subunit contains only one age
group.

We calculated the index for industries and thecteteoccupations with all employed persons
in the dataset as reference group. The resultidgxivalues were at both points of time and
for both categories, industries and occupationsy wose to zero, pointing to virtually
identical age distributions over subgroups. Howegtrex index scores still decreased over the
observation period and were in 2000 clearly bel®&0ls values?

4 Comparing Aging Measures

In Section 3 we showed that employees and theiowsrsubgroups generally aged, on
average, between 1980 and 2000. Subgroups, hovanet,at different paces: Industries and
profession that were older than average in 1980etrto age slower than industries and
professions that were younger at the beginningn@fabservation period. Now we investigate
the explanatory power of the measures of aging eyegl.

Tables 1 and 2 expose five measures of aging \wéhr tespective percentage change from
period to period; in the last row of each subgrthgaverage annual change is given. Aging

13 For industries the values are 0.0066 in 1980 afA@@ in 2000. Age structures of professions aghty
more diverse. In 1980 the index value was 0.0088]1i0.0047 in 2000.



is defined as an increase in mean age, median raj&(8) and decline irR(1) andR(2).
Since the measures are calculated differently, #t®y react differently to changes in the age
structure. As can easily be seen on closer ingpecii is rather exceptionally that all five
measures point into the same direction. Take tfezeece group, for instance (second row in
both Tables). Mean age increased steadily for imdssas well as professions. Median age, to
the contrary, first decreased (until 1990) and tinereased until 2000, reaching a comparable
level to that of mean ag®(1), the proportion of workers aged under 40 teséhaged 40 and
over, first increased and then decrea$¥@l), the proportion of young, did not change until
1990 but decreased heavily afterwards. Fin&(i3), the proportion of older, hardly changed
throughout. Such inconsistencies in the dynamiagoig as measured by different indicators
can be found in almost all industries and roughdyf lof the professions analyzed. Two
conclusions seem particularly worth noting. Firsis especiallyR(3) that often points into
the opposite direction than the other measuresorfigg, the frequency of inconsistencies
between changes in mean and median age is indegefiden the investigated category
(industry or occupation) and occurred in around 1#%he observed cases. Table 3 shows
simple correlation coefficients for the five aginmgasures, defined according to equation (6)
to (10).

Table 3: Correlation between Aging M easures

Mean Median Ratiol Ratio2 Ratio3

Mean 1.00

Median 0.85 1.00

Ratio 1 -0.84 -0.85 1.00

Ratio 2 -0.61 -0.57 0.69 1.00

Ratio 3 0.45 0.16 -0.23 0.22 1.00

All measures of aging are correlated in the exgketay. Faster aging is express in rising
mean and median age, a falling share of persors 2@and younger, a declining number of
persons aged 40 to the number of persons agedd6van and a rise in the share of persons
aged 50+. Changes in the mean, median and ratice Isteongly, though not perfectly,
correlated, whereas correlation with the other measures is much weaker, particularly with
Ratio 3. The explanation regarding, for example, tbry low coefficient is mathematically
explained by reference to equations (2) and (5lcuaion of the median is based on the first
half of the age distribution, only and hence rgkl¥i insensitive to changes at the upper end
of the age composition, on whidk(3) relies. Based on correlation coefficients, magg is
the most summarizing measure of aging.

Besides inconsistencies, a further issue is overuraerestimation of aging by single
measures, depending on the reason or source af.dgken all observed subgroups together,
average annual changes are 0.33% and 0.39% grawtthet mean and median age,
respectively, a decline of 0.92% R{1), a drop of 2.17% iR(2) and an increase of 0.49% in
R(3). So, compared to the other measures, meaneagessto underestimate aging processes,
while ratio 2 clearly overestimates aging. The agerannual change in ratio 2 is around
seven times higher than the change in the meanmHudan, as the other measure of central
tendency, reacts slightly more sensitive. Valuesdtio 1 are situated between the extremes.



5 Summary and Conclusion

In this paper we performed an analysis of fiveat#ht measures of aging and applied them to
German employment data on the level of industries far selected professions: Mean and
median age, number of workers below 40 to those d@@eand over, proportion of workers
aged under 30, and the share of workers aged 50\8r1d Our empirical results show that at
least this part of the German workforce is defigi®ging. However, there are exceptions to
the general trend on the micro level. A few indestrand profession rejuvenated or hardly
aged between 1980 and 2000. We further showedathiay was, so far, mainly driven by a
declining share of young employees under 30. Tlexage annual change in their share is
around 4.5 times higher than changes in the prapoof employees aged 50+.

We concluded that the mean is the most comprehemseasure of aging. However, it tends

to underestimate the extent of aging in our datddetlian age is often preferred to the mean
as measure of central tendency, and indeed, itrasti@mates aging slightly less than the

mean. Its drawback is that we can only find lowrelation with changes at the upper end of

the age distribution. A good measure seems Ratieflned as number of workers below 40

to those aged 40 and over. It is reasonable weleleded with the other measures and reacts
rather sensitive to changes in the underlying ageposition. Ratios 2 and 3, on the other

hand, the proportions of young and old, respectjvate lead indicators for future changes

and offer insightful additional information abobetsource of aging. Taken alone, they would
nevertheless give a distorted view of aging in ntaskes, over- or underestimating it heavily,

respectively. Also, these indicators are only weealdrrelated with the measures of central

tendency of the age distributions.

A natural further step is to investigate determteaof the dynamics of aging in more detalil.
In order to give recommendations to firms and polkbout consequences of demographic
change in different industries, professions andoregwhere these prevail, we need to learn
more about the development and maturing of indestand occupations in econonand
demographic terms. .
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Appendix

Table 1: Age Composition of German Industries and the changes over time, 1980-2000

Mean Median Ratio 1 Ratio 2 Ratio 3
change in change in change in change in change in
% % % % %
1980 37.3 38.0 1.2 32% 20%
1990 37.5 0.6/ 36.9 -2.91.3 7.3 32% 1.4 22% 10.9
1 Reference 1995| 38.5 2.7/38.0 3.1/1.2 6.8 25%  -21.4/21% -1.1
2000 39.1 1.6/39.2 2.91.1 -10.0 22% -14.9 21% -4.0
1980-2000 p.a. 0.3 0.3 -0.9 -2.4 0.0
1980| 35.8 35.8 1.4 39% 18%
1990 34.7 -3.1/31.3 -12.411.9 38.8| 46% 18.1 19% 4.5
2 Agriculture 1995| 36.8 6.2 35.4 12.8/1.6 -16.3| 32% -30.0| 19% 0.6
2000| 38.6 4.7| 38.6 9.11.2 -28.0| 24% -26.3| 20% 2.8
1980-2000 p.a. 0.6 1.0 -1.7] -3.1] 0.4
1980/ 41.4 43.4 0.7 21% 31%
1990 40.1 -3.2040.1 -7.6/1.0 46.6 27% 27.3 29% -5.1
3 Mining and Energy 1995/ 40.8 1.7/ 40.6 1.1/0.9 -5.3 18% -31.6/ 27% 9.1
2000 42.3 3.8/ 42.5 4.8 0.7 -25.9| 13% -28.8| 28% 5.8
1980-2000 p.a. 0.3 0.1 -0.5 -3.1] -0.4
1980 40.0 41.2 0.9 22% 24%
1990| 39.3 -1.6| 39.7 -3.5/1.0 20.6| 26% 18.8| 26% 8.6
4 Chemical and ) .
Chemical Products 1995 39.9 1.5 39.8 0.31.0 -0.6| 20% -23.0 24% -5.3
2000| 40.6 1.7, 40.6 1.90.9 -9.4 15% -21.9| 24% -3.3
1980-2000 p.a. 0.2 0.0 0.0 -2.4 -0.3
1980 37.9 38.8 1.2 29% 19%
1990| 37.2 -1.8/ 36.3 -6.5/1.4 23.3 33% 14.0] 20% 2.8
5 Rubber and Plastic . 0
Products 1995/ 38.5 3.5/ 37.7 4.01.3 -8.9 24%  -25.5/20% 1.6
2000 39.2 1.9 39.0 3.51.1 -11.6 19% -22.4 19% -8.0
1980-2000 p.a. 0.3 0.3 -0.6) -2.7| -0.3
1980| 39.4 41.0 0.9 24% 22%
1990 39.8 1.0/ 40.5 -1.2/1.0 8.9 26% 10.2/ 29% 29.0
6 Non-Metallic
Mineral Products 1995 40.1 0.6 39.8 -1.6/1.0 6.6 20%  -22.025%  -13.1
2000| 40.7 1.7, 40.9 2.6/0.9 -13.1] 15% -24.9| 23% -6.8
1980-2000 p.a. 0.2 0.0 -0.1] -2.8 -0.4
1980| 39.1 40.8 0.9 25% 23%
1990| 38.4 -1.8/ 38.5 -5.6/1.1 24.3 31% 21.4) 25% 11.1
7 Metals and Metal . .
Products 1995 39.0 1.3 38.5 0.11.2 4.4 23% -24.1) 22% -11.0
2000 39.6 1.6| 39.6 2.8/1.1 -10.1] 19% -16.4{ 22% -3.6
1980-2000 p.a. 0.1 0.0 0.4 -2.0) -0.6
1980 37.3 38.1 1.3 30% 18%
1990| 37.5 0.6/ 37.3 -2.1/1.3 1.4 32% 6.4 21% 16.7
8 Machinery and 0 0
Equipment n.e.c 1995 38.5 2.6 38.2 2.41.2 -5.1] 25% -20.5 21% 0.6
2000 39.3 2.0/ 39.3 3.01.1 -10.9 20% -19.2| 21% -1.0
1980-2000 p.a. 0.3 0.3 -1.0 -2.4 0.5
. 1980, 38.0 39.2 11 29% 21%
9 Machinery
1990| 37.8 -0.6| 37.4 -4.51.2 13.3 31% 8.4 23% 9.6




1995/ 39.5 4.5 39.5 5.51.1 -15.1) 22% -29.7| 24% 6.3
2000| 40.2 1.6/ 40.3 2.01.0 -8.6| 18% -17.7) 23% -3.4
1980-2000 p.a. 0.4 0.4 -1.1] -2.9 0.5

1980 35.9 36.2 1.5 35% 16%
1990| 36.5 1.5/35.5 -1.9/1.5 0.8 35% 1.0 19% 20.4
10 Motor Vehicles 1995/ 37.0 1.4/ 36.4 2.61.5 0.2 29% -18.2| 17% 8.7
2000| 38.1 3.0 38.1 45 1.3 -15.2| 24% -16.2 18% 7.2
1980-2000 p.a. 0.3 0.4 -1.0 -2.3 0.6

1980| 37.7 38.1 1.3 26% 18%
1990 37.8 0.4 37.7 -1.1)1.3 -4.6| 26% -2.6| 17% -3.5

1 Office Machinery . 0
and Computers 1995/ 38.1 0.8 37.9 0.51.4 7.819%  -24315%  -111
2000| 38.5 0.9 38.4 1.41.3 -9.1] 20% 2.2| 16% 4.4
1980-2000 p.a. 0.1] 0.1] -0.2] -1.6] -0.6

1980| 38.2 37.7 1.2 29% 20%
1990| 36.7 -3.937.4 -0.8/1.4 12.1) 32% 7.8 20% 2.6

12 Electrical 0 0
Equipment 1995/ 38.4 4.5 38.7 3412  -11.423%  -28.7/20% -1.9
2000| 39.2 2.2139.4 1.81.1 -8.6| 18% -18.9 19% -2.1
1980-2000 p.a. 0.3 0.3 -0.9 -2.9 -0.2

1980 36.0 35.5 1.5 37% 17%
1990 36.7 1.9/35.4 -0.1/1.6 2.8 34% -7.40 19% 12.8

Precision and . 0
Optical Instruments 1995409 115393 11111  -31.829%  -16.0/34% 75.0
2000| 38.4 -6.1] 38.5 -2.2(1.2 14.8| 25% -14.6| 19% -44.4
1980-2000 p.a. 0.4 0.6 -1.0 -2.3 2.5

1980| 38.4 39.7 1.0 29% 22%
1990 38.0 -1.0/ 37.2 -6.1/1.3 21.6| 32% 10.7| 24% 7.9
14 Manufacturing n.e.c 1995 39.2 3.2/ 38.5 3.5 1.2 -6.8| 23% -28.5 23% -2.6
2000 40.1 2.3/ 40.0 3.8/ 1.0 -15.0| 17% -23.9| 22% -4.5
1980-2000 p.a. 0.3 0.3 -0.7] -3.1] -0.2

1980 37.7 38.8 1.1 31% 20%
1990| 37.7 0.1 36.7 -5.4{1.3 14.7| 34% 9.5| 24% 19.7

15 Wood and Paper . 0
Products 1995/ 38.1 1.0/36.9 0.51.4 4928%  -17.8 22% -9.0
2000| 38.8 1.9/ 38.5 431.2 -10.5 22% -20.2 20% -6.8
1980-2000 p.a. 0.2 0.1 0.1 -2.2 -0.4

1980| 37.4 38.8 1.1 33% 20%
1990) 38.2 2.1) 38.2 -1.5(1.2 3.5 33% 1.2| 26% 29.2

16 Wearing Apparel o 0
and Leather Clothes 1995/ 39.8 4.239.9 4410  -12.923%  -29.6 26% -1.8
2000| 40.7 2.3/ 40.9 2.5/0.9 -11.5] 17% -26.7| 25% -2.0
1980-2000 p.a. 0.5 0.4 -1.5 -3.7] 0.7




1980, 36.6 37.6 1.3 35% 18%
1990, 36.4 -0.5 355 -5 14 14.4f 38% 10.5 22% 17.1
Food Products and ) .
Tobacco 1995 37.9 4.0 371 46 1.3 -87 29% -235 21% -238
2000, 38.9 2.6 38.9 4.8 1.1 -13.6] 23% -22.5 21% -1.7
1980-2000 p.a. 0.4 0.4 -1.0 -2.7| 0.3
1980 37.1 38.6 1.2 31% 16%
1990 37.7 1.8 375 -2.7 1.2 2.5 34% 10.5 24% 49.0
18 Construction 1995 37.3 -1.1y 36.1 -3.7 15 225 30% -10.9 20% -17.7
20000 37.7 1.2 375 39 14 -7.3] 26% -12.9 18% -9.3
1980-2000 p.a. 0.1 -0.1] 1.1 -1.2 -0.2
1980, 36.0 36.0 15 36% 17%
1990, 36.9 2.2 36.2 04 14 5.9 35% -3.60 20% 14.6
19 Wholesale and 0 .
Retail Trade 1995 38.0 3.00 373 31 1.3 -63 28% -204 20% 23
2000, 38.7 2.0, 385 3.3 1.2 9.2 23% -17.0 20% -2.2
1980-2000 p.a. 0.4 0.4 -1.2) -2.6 0.5
1980, 38.5 40.4 1.0 30% 25%
1990, 38.1 -1.00 39.0 -3.3 1.1 13.5 32% 4.8 26% 3.9
20 Railway and Post 1995 387 1.5 388 -0.6 1.1 47 25% -20.3 22% -14.8
2000 38.8 0.4 395 1.7 1.1 -6.00 20% -19.9 18% -17.5
1980-2000 p.a. 0.1 0.0 0.4 -2.5 -2.0
1980 37.3 37.3 1.4 29% 16%
1990, 38.0 2.0, 37.6 0.7 1.3 5.3 29% 1.2 20% 26.4
21 Transport 1995 38.9 2.3 38.2 1.6 1.2 -4.6) 23% -19.60 21% 1.1
2000, 39.6 1.8 39.3 3.0 1.1 -11.6/ 19% -18.00 20% -1.6
1980-2000 p.a. 0.3 0.3 -1.3 -2.6 0.8
1980, 35.7 34.3 1.7 39% 17%
1990 36.7 2.6/ 35.8 4.4 1.6 74 33% -13.9 17% 2.3
22 Financial ) .
Intermediation 1995 375 24 371 35 14 -132 29% -140 18% 338
2000, 38.7 3.2 384 3.8 1.2 -13.3 23% -19.8 19% 5.4
1980-2000 p.a. 0.5 0.6] -2.0 -2.7| 0.7
1980 35.1 33.6 1.7 41% 17%
1990, 35.6 1.5 34.2 1.8 1.8 2.3 39% 5.5 17% 1.1
23 Hotels and 0 0
Restaurants 1995 37.0 4.0 363 62 15 -151 31% -19.4 18% 4.2
20000 37.7 190 37.9 45 1.3 -13.8 27% -13.1] 18% 0.4
1980-2000 p.a. 0.4 0.8 -1.9 -2.3 0.3
1980, 32.3 29.8 2.4 50% 12%
1990, 34.2 5.6 31.8 6.8 1.9 -18.7 47% -7.9 16% 30.4
24 Cleaning and . .
Hairdressers 1995 36.9 8.2 365 147 14 -26.6 33% -28.7 19% 166
2000, 38.2 3.5 38.7 6.1 1.2 -17.6f 27% -18.9 20% 6.0
1980-2000 p.a. 1.0 1.6 -3.6 -3.4 2.5




1980 39.0 39.1 11 26% 22%
1990, 405 3.9 40.6 4.0 09 -154 20% -23.8 27% 23.6
25 Education 1995 412 1.8 41.9 31 08 -134 18% -12.5 29% 7.4
20000 40.4 -2.00 41.2 -1.6 09 9.2 22% 247 2% -6.1
1980-2000 p.a, 0.1 0.2 -0.8 0.0 0.9
1980 37.3 37.0 1.4 33% 20%
1990 381 21 372 03 14 -1.3 28% -149 21% 5.0
26 Media, Culture, 1995 39.1 2.7 386 3.8 12 -11.8 23% -19.4 22% 4.6
Entertainment
20000 39.2 0.4 394 21 11 95 22% -46 20% -7.6
1980-2000 p.a. 0.3 0.4 -1.5 2.1 0.0
1980 34.1 31.6 2.0 46% 15%
1990 349 24 33.0 45 21 3.8 40% -134 15% @ -4.2
Health Care,
Veterinary Services 1995 365 4.5 356 7.7 1.7 -17.6 31% -22.3 16% 5.9
20000 37.8 3.6 379 6.6 1.3 -234 26% -17.0 16% 4.8
1980-2000 p.a, 0.6 1.1 -2.6) -3.1 0.6
1980 31.8 30.1 3.2 50% 9%
1990 338 6.3 322 7.2 24 -252 42% -147 11% 29.4
28 Consultancy 1995 357 55 344 6.8 19 -182 33% -21.9 14% 23.1
20000 36.3 1.8 354 27 19 -48 29% -129 14% -1.3
1980-2000 p.a. 0.7 0.9 2.4 -2.8 2.4
1980 35.8 35.4 1.9 32% 12%
Architectural and 1990 374 4.6 365 31 15 -19.6 27% -15.1] 16% 37.8
29 Engineering 1995 383 24 371 1.7 14 58 22% -19.5 19% 13.3
Activities 2000 384 03 374 09 15 35 20% 97 17% -86
1980-2000 p.a, 0.3 0.3 -0.8 2.4 1.6
1980 38.6 39.0 11 26% 21%
1990 382 -1.2 37.6 -3.5 1.3 115 30% 14.9 22% 3.7
30 Other Services 1995 389 2.0 382 15 12 -42 24% -21.0 22% -0.2
20000 38.7 -0.6 383 0.5 1.2 0.8 23% -2 20% -10.4
1980-2000 p.a. 0.1 0.0 0.2 -1.0 -0.6
1980 39.2 39.8 1.0 27% 24%
1990 39.1 -0.2 387 -2.8 12 123 24% 9.8 24% -0.3
31 Non-Profit 1995 40.6 3.9 40.7 53 09 -20.2 18% -25.6 26% 7.5
Organisations
20000 40.8 0.4 416 23 08 -122 18% -14 25% -39
1980-2000 p.a. 0.3 0.4 -1.8 2.1 0.2
1980 39.8 42.8 0.8 34% 35%
1990 405 1.7 416 -2.7 0.9 9.0 29% -134 34% -3.3
32 Private Households 1995 431 6.5 449 7.9 06 -293 18% -38.7 37% 8.7
20000 44.6 3.4 461 27 04 -32.8 10% -43.3 36% -4.4
1980-2000 p.a, 0.7 0.6 -3.8 -5.9 0.2
1980 41.2 425 0.7 22% 30%
_ 1990 41.0 -0.5 41.8 -1.6 08 129 22% -11 31% 1.7
33 f\gﬂ;‘;istration 1995 41.8 2.2 424 1.4 08 -10.2 16% -285 30% @ -2.3
20000 435 4.0 443 45 06 -227 12% -21.8 34% 129
1980-2000 p.a. 0.4 0.3 -1.8 -3.4 0.8
Table 2: Age composition of selected professions and the changes over time, 1980-2000
Mean Median Ratio | Ratio Il Ratio Il




change in change in change in change in change in
% % % % %
1980| 37.3 38.0 1.2 32% 20%
1990 37.5 0.6/ 36.9 2.91.3 7.3 32% 1.4 22% 10.9
Reference 1995| 38.5 2.7, 38.0 3.11.2 -6.8 25% -21.4 21% -1.1
2000| 39.1 1.6(39.2 2911 -10.0 22% -14.9 21% -4.0
1980-2000 p.a. 0.3 0.3 -0.9 2.4 0.0
1980 44.9 44.9 0.4 5% 34%
1990) 46.2 2.9 48.0 6.80.3 -18.4 6% 17.4) 42% 21.8
Manager 1995| 44.5 -3.8/46.1 -4.00.5 40.3 10% 74.5 39% 6.6
2000| 45.5 2.3 46.0 -0.30.4 6.2 4% -55.4 37% 3.9
1980-2000 p.a. 0.0 -0.1 1.7 1.9 0.0
1980 36.1 34.8 2.5 21% 9%
1990 36.7 1.6/35.3 1.5(2.0 -18.2 22% 3.2/ 10% 10.3
Scientists 1995| 37.8 2.9 36.1 2.01.7 -16.2 19% -15.7 15% 47.9
2000| 37.9 0.4 36.4 1.0/1.6 3.2 21% 13.2 15% 5.1
1980-2000 p.a. 0.3 0.3 -1.9 0.1 3.9
1980| 41.0 40.7 0.9 13% 21%
1990| 41.1 0.4 40.4 -0.7]1.0 7.9 14% 5.7| 25% 17.5
Engineers 1995| 41.4 0.8/ 40.5 0.10.9 -1.3[ 10% -26.6| 26% 1.7
2000| 41.6 0.5 40.6 0.30.9 2.4 9% -15.2| 24% 7.4
1980-2000 p.a. 0.1] 0.0 0.0 2.6 0.2
1980| 41.9 42.3 0.7 12% 25%
1990| 42.6 1.5(43.6 3.00.7 -0.6| 13% 9.7/ 31% 23.3
Technicians 1995| 42.2 -0.9/42.2 -3.1/0.8 15.0/ 12% -11.0| 29% 6.9
2000| 42.5 0.8 42.2 -0.200.7 -4.00 9% -22.8 28% 5.7
1980-2000 p.a. 0.0 -0.1 0.7 -1.9 0.1
1980| 34.3 32.3 2.2 43% 14%
1990 35.1 2.3 33.9 5.02.0 -7.2 38% -11.3 14% -4.2
Financial Clerks 1995 36.6 4.135.6 5.01.6 -19.2 31% -18.0 15% 11.4
2000| 37.5 2.5/ 36.8 3.6/1.5 -10.9 27% -14.1 16% 7.1
1980-2000 p.a. 0.5 0.7 -2.2) -2.5 1.1
1980| 38.9 38.8 1.2 22% 20%
1990 39.6 1.7,39.6 2.211.0 -12.0/ 20% -11.20 21% 4.2
Accounts Clerks 1995| 40.4 1.9/40.3 1.8/1.0 -8.5 16% -21.4) 22% 6.7
2000| 40.1 -0.8/39.7 -1.5(1.0 8.5/ 15% -4.3 20% 9.6
1980-2000 p.a. 0.1] 0.1 -0.4 7l 0.1




1980 36.7 36.4 1.4 35% 20%
1990 37.4 1.9 371 21 1.3 -86 32% -85 20% 0.3
8 Clerical Assistance 1995 39.0 4.4 39.0 4.9 1.1 -157 24% -245 22% 12.1
2000 39.7 1.9 39.9 23 1.0 91 20% -16.7] 22% 1.5
1980-2000 p.a. 0.5 0.6 -1.9 -3.0 0.9
1980 35.6 35.8 1.5 37% 16%
1990 36,5 2.5 36.1 0.7 1.4 -95 37% -0.8 20% 20.5
9 Sales Assistants 1995/ 38.2 4.6 37.8 4.8 1.2 -11.2] 29% -22.8 22% 10.6
2000 38.7 1.3 38.7 2.3 1.2 53 24% -14.7] 21% -4.4
1980-2000 p.a. 0.5 0.5 -1.4 -2.5 1.1
1980 38.8 40.0 1.0 25% 21%
1990 38.1 -1.8 37.7 5.6 1.2 199 31% 26.1| 24% 15.0
10 Metal Forming 1995 39.2 3.0 39.0 3.3 1.1 -7.6 23% -28.1 23% -4.7
2000 40.1 2.2 40.3 3.4 1.0 -13.7 19% -15.7 23% 1.4
1980-2000 p.a. 0.3 0.3 0.8 2.0 0.3
1980 36.1 36.5 1.5 34% 17%
1990 36.1 -0.2 349 -44 15 57 38% 11.2] 19% 16.6
11 Metal fitters 1995 37.7 4.7 372 6.6 1.3 -13.2] 29% -24.8 20% 5.1
2000 38.8 2.7 39.0 4.8 1.1 -151] 23% -18.9 21% 1.8
1980-2000 p.a. 0.5 0.6 -1.7 -2.5 1.0
1980 33.1 30.8 2.4 48% 13%
1990 34.1 3.1 322 4522 -7.9 43% -9.0 14% 105
12 Precision Mechanics 1995/ 35.7 4.5 348 8.1 1.8 -16.0 35% -19.0 16% 10.3
2000 36.8 3.2 36.8 5.7 1.4 -21.1 31% -12.5 17% 6.5
1980-2000 p.a. 0.6 1.1 2.7 2.4 1.5
1980 33.7 32.0 2.1 44% 13%
1990 342 1.5 326 1921 08 43% -3.7] 14% 6.8
13 Electrical Trades 1995 35.9 4.8 352 8.1 1.7 -18.3 34% -21.00 14% 4.2
2000 37.4 43 375 6.5 1.3 -22.8 27% -19.9 16% 14.3
1980-2000 p.a. 0.7 1.0 2.7 -2.9 15
1980 39.3 41.4 0.8 24% 21%
1990 39.3 0.1 40.3 -271 1.0 21.3 31% 30.1| 31% 483
14 Construction Trades 1995 37.6 -4.3 36.2 -10.2 1.5 481 30% -3.5 22% -29.0
2000 375 -0.4 372 29 15 0.0 27% -10.5 18% -18.9
1980-2000 p.a. 0.3 -0.6 3.9 0.1 -1.6
1980 46.0 47.6 0.3 8% 42%
1990 45.6 -0.9 48.9 25 04 31.4 12% 40.1| 46% 8.4
15 Security Guards 1995 455 -0.4 47.1 3704 35 9% -224 43% -7.5
20000 45.2 -0.7) 46.7 0.7 05 25 9% 15 39% -8.2
1980-2000 p.a. 0.1 0.2 1.4 -0.1 -0.8
1980 32.8 29.3 2.4 52% 13%
1990 33.8 3.1 31.8 8226 7.2 44% -157 12% -9.5
16 Nursing Assistants 1995 35.8 5.8 34.8 95 20 -243 32% -26.1] 13% 7.2
2000 37.3 4.3 375 7.9 1.4 -27.8 26% -19.6 14% 8.1
1980-2000 p.a. 0.8 1.4 -3.2 -3.6 0.7
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