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Preface

If people are going to live longer, then the community will have a larger pro-
portion of old people. This is true, but only if other things remain the same, and
especially if birth rates remain the same. Rising birth rates could counteract im-
proved survival. In fact birth rates have fallen, in the GDR as in other industrial-
ized countries, so to the survival effect is added a low birth rate effect, and the
latter is the major component of aging as it is actually occurring.

What aging has taken place so far, in the GDR as elsewhere in the industrial-
ized world, is slight compared with what is expected to take place before the new
century is much advanced. The relatively high births that followed World War Ii
are now adults moving towards the middle working years, and aging will intensity in
the future. The people born in the late 1940s and 1950s offer plentiful experi-
enced labor, and that has always been a clear advantage for production. But when
technology moves very rapidly experience may become inapplicable, and the ques-
tion is then whether people at middle ages can unlearn what they know and develop
new skills. If they are slow to do so the shortage of young people will seriously
handicap production.

This and allied questions are not directly addressed in the present paper, but
it does provide the demographic framework for their analysis. The population
problem, wherever there is one, shows itself as tendencies that will develop their
acutest form in the future. That is why so much of demography is concerned with
projections or forecasts. The prospects for industry wilh its presently aging la-
bor force, the prospects for the overall efficiency of the economy when large
numbers start to retire about 2015, the social as well as Lhe economic conse-
quences of an aging society, these are the issues that underly the considerations
of this paper. It is an example of fruitful collaboration between IIASA and scho-
lars of a member country.

Nathan Keyfitz
Leader
Population Program
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SOME DEMOGRAPHIC ASPECTS OF AGING IN
THE GERMAN DEMOCRATIC REPUBLIC

Thomas Buttner, Wolfgang Lutz and Wulfram Speigner

INTRODUCTION

Like most other European countries the German Democratic Republic experi-
ences fundamental changes in the age composition of its population. This does not
only have direct effects on the social security system but also exerts indirect in-
fluence on a number of very important social variables ranging from living ar-
rangements to family lifestyles and the structure of the labor force up to socio-

cultural values.

Adverse quantitative effects of changes in the population’s age structure will
not become actually dramatic until the end of this century. However, socio-
political measures to counteract some of these problems should already be imple-
mented by the end of the century. For this reason in the German Democratic
Republic, as in many other countries, there is noticeable political demand for

scientific research in the field of aging.

The present paper grew out of collaborative research between the Institute
for Sociology and Social Policy (ISS) of the GDR Academy of Sciences and IIASA’s
Population Program. This paper is based on two previous studies prepared by the

ISS for IIASA, namely

— Major results obtained from the first analyses of causes, course and effects of
the shift of age structure in the GDR, the period 1982 to 2010" (December
1984).

— '"Demographic processes in the regions of the GDR, 1980 to 2010" (April
1986).

In the current paper we try to highlight some of the major findings of this
previous research and add some new aspects to give a concise and relevant picture
of demographic factors associated with population aging in the German Democratic

Republic.
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1. CURRENT DEHOGRAPHIC PROFILE OF THE GERMAN
DEMOCRATIC REPUBLIC

1.1. Population Age Structure and Sex Ratio

Population size and age structure as well as the sex ratio are not simply
components of current social developments but have also been affected by histori-
cal events and social, economic, and demographic settings of the past. Moreover,
the current demographic situation will determine to some extent the demographic,
social, and economic future. For this reason we choose the current status of the

population as our point of departure for this study.

The last census held on 31 December 1981 recorded 16.706 million inhabitants
(resident population) in the German Democratic Republic. With 154 persons per
square kilometer the GDR is among the most densely populated countries of Eu-

rope.

By the end of 1985 the population amounted to 16.640 million inhabitants. The
uneven age distribution and the disproportions of sexes within the higher age
groups (preponderance of women) have imparted and will impart special dynamics
to the population development. It is, to a large extent, for this reason that demo-

graphic processes often exhibil great annual fluctuations.

For historical reasons mainly, two world wars and a history of higher life ex-
pectancy of females, there is a total excess of women over men beginning at age
40. In 1985 1.092 million females more than males were recorded in the age groups

above age 40.

In 1985 the overall sex ratio (defined as the number of females per 100 males)
was 111; it is of different size for the main age groups of the population. The sex
ratio for the age group of children (0-14) was 95, for people in working age about
100, but for persons in pension age, it deviates with a value of 195 significantly

from the average.

With respect to the age composition of the population, different definitions
and approaches are possible. Especially in a planned economy great demand exists
for detailed information on size, composition and development of a variety of dif-
ferent age groups. Therefore a system of age group definitions was elaborated and
introduced into planning mechanisms. These definitions are related to such prede-
fined categories as working age delimitation, but also for smaller and more specif-

ic age groups to be applied to the analysis of demand for kindergarten or school
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Figure 1. Age structure of the population by age and sex in 1985.
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The most Iimportant age groups—children, working age, pension

age/retirement age--are in the GDR officially defined as follows:
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children: from O to 13 years, plus 7/12 of
persons aged 14;

working age: from 15 to 64 (males) or 59 (fe-
males), plus 5/12 of persons
aged 14;

retirement age: from 65 for males or 60 for fe-
males respectively.

For reasons of international comparability in this study, we use another classifica-

tion of broad age groups:

children: 0 to 14;
working age: 15 to 59;
aged persons: 60 and older.

For the total population in 1985 the three main age groups amounted to 3.19
million of children, 10.40 million for people in working age, and 3.04 million in old-

er ages (pension age).

Consequently, the percentage of children was 19.2%, of people in working age
62.5%, and of aged persons 18.3%. Superimposed to this are significant differences
between the sexes. The percentage of aged women (23.9%) is remarkably higher
than that of aged males (13.1%).

Table 1. Dependency ratios, GDR, 1985.

Population aged
Dependency ratlos 0-14 per 1000
of population
Total 0-i4 60+ aged 60+

599 307 292 1050

The dependency ratios which also reflect the population age structure indi-
cate a fairly favorable demo-economic current situation as compared with the
past, as well as with mid-term projections of changes in the population age struc-
ture (section 2.1). In other words, currently the cohorts born during the high fer-

tility period after World wWar II (the so-called "baby boom") are in their working

1'I‘her'e is, of course, a slight difference between such indicators based on the age hreakdown offi-
clally used in the GDR and those used here. For instence, the percentages according to national de-
finitions are (for total population): 18.6% children, 64.8% in working age, and 16.6% in pension age.
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ages. Not before these cohorts reach retirement age, will the situation become

critical.

1.2. Reproduction

In 1985 227,648 life births had been recorded which makes a crude birth rate
of 13.7. At the same time there were 225,353 deaths, implying a crude death rate
of 13.5. This setting yielded an excess of 2,295 thousand life births over deaths—or
0.2 per thousand inhabitants.

The Total Fertility Rate (TFR) was 1.73 in 1985 which can be viewed as about
0.83% of replacement. A special feature of fertility in the GDR is its concentration

on young age groups.

Figure 2. Age-specific fertility in the GDR, 1985.
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The highest age-specific fertility rate was observed in the age group 22-23
(166.4); already around the age of 35 years the reproductive career of women is

almost finished: more than 987% of the TFR happened up to this age. Even up to the
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age of 30 more than 917 of period fertility is completed. This special pattern of
high age concentration of fertility has also been reflected by the actual parity dis-
tribution of births. In 1985 the percentage of first order births was 48.57; of
second order 37.0%, third order 10.6%, and all other orders together amounted to

not more than 3.9%.

1.3. Mortality

Figure 3. Age-specific death rates (according to life table for 1984/85).
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Due to the specific age structure of the GDR population the absolute number
of annual deaths has been relatively high during recent years. Already since 1955
the crude death rates have always been somewhat above 12 per thousand (13.5 in
1985).

The latest life table available (for the 1984/85 period) shows a life expectan-
cy for newborn males of 69.45 years and of 75.29 years for newborn females. The

infant mortality rate was fairly low (9.4 per thousand in 1985). The age pattern of
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mortality follows the well-known J-curve, where at each age male mortality is
higher than female mortality with the greatest gap between ages 20 and 25. This

difference is mainly due to a higher risk of accidents for males.

1.4. Migration and Regional Structure

There is considerable concentration in the spatial distribution of population
between the capital Berlin, the 14 districts, 28 urban and 191 rural counties to-
gether with 7550 communities. A remarkable share of the population is living in
large cities. 26.47 of the population live in 15 cities with more than 100,000 inha-
bitants. Only 23.4% of the population is living in communities with less than 2,000
inhabitants. This settlement structure, as well as the total distribution of the po-
pulation at large, is substantially influenced by past streams of internal migration
rather than differentials in natural growth. The total scope of internal migration

has, in the long run, declined in its volume.

Table 2. Internal migration flows: number of migrants crossing county-border,
1955-1983 (in thousands).

T !

Year Males Females Total

1955 453.4 318.0 771.4
1960 355.1 267.3 622.4
1965 278.6 220.0 498.6
1970 136.4 134.0 270.4
1975 140.8 3r.7 278.5
1980 1416 138.1 2738.7
1985 138.7 136.0 275.7

Still at the beginning of the 1960s more than 600,000 persons changed their
place of residence annually (e.g. internal migration beyond the borders of coun-
ties). Within the 1960s the volume of internal migration was reduced to half and in
the 1970s it remained unchanged at about 300,000 cases of migration per annum.

The internal migration of the GDR is characterized by a well-balanced sex ratio.

Migration in the GDR has, for decades, been done from the small communities
into medium-type communities and especially into the largest towns or cities. The
biggest migration losses have again been suffered by the smallest communities with
a size of below 2000 inhabitants, whereas the big cities with more than 100,000 in-

habitants show the greatest gain from migration.
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External migration had contributed to changes in the age composition on the
national level. In the fifties there had been a population loss of around 2 million

people, mainly in working age due to migration into the GFR.

1.5. Nuptiality and Marital Status Distributions

Table 3. Marital status: population over 18 years by sex and marital status (in

percentages).
Never

Year Total Married Married Widowed Divorced
MALES
1964 100 139 79.9 45 1.7
1870 100 15.6 7.8 4.3 2.3
1975 100 17.3 75.3 4.1 3.3
1981 100 19.9 716 4.8 48
FEMALES
1964 100 12.6 62.4 20.3 4.7
1970 100 12.6 62.2 20.0 5.2
1975 100 12.9 61.4 19.6 6.1
1981 100 13.8 60.3 18.4 7.4

In 1985 131,514 marriages were contracted. On the other hand, the dissolu-
tions of marriages (by death of spouse and divorce) amounted to 140,143, that is an
excess of dissolutions over marriages by 8,629. The death of a spouse contributed
with 88,903 and divorce with 51,240 to the total amount of marriage dissolutions.
With 30.8 divorces per 10,000 of population, the total level of divorce is fairly
high. Under the current nuptiality pattern about every fifth marriage is expected

to be divorced.

In the last four decades we may distinguish between two periods. From the
early fifties to 1964 one could observe a continuous excess of marriages and
remarriages over marriage dissolutions. As a result the number of married couples
increased by half a million. From 1964 until now in every year, with the exception
of 1977, more dissolutions of marriages occurred than marriages were contracted.
This resulted in a decrease of the the number of married couples decreased by
some 140 thousand. Consequently, the marital status structure of resident popula-

tion changed slowly but significantly. The changes relate, in particular, to the ages



between 18 and 40 years.

As a result of decreasing frequencies of marriages as well as increasing fre-
quencies of divorce, the proportion of married population fell in favor of never
married and divorced persons. In the explanations of this phenomenon, sex dif-
ferentials play a major role. The increase in the number of never married persons
originates to a large extent from a growing number and proportion of never mar-
ried males; the percentage of never married females has increased only slightly.

At the same time the proportion of married males has decreased.
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2. COMPONENTS OF THE AGING PROCESS

The process of population aging is to be viewed as a long-term process. Many
of the current phenomena seen as aging-related are outcomes of events in the
past. Hence, the current demographic situation will have impacts on the future as
well. The generations who will experience a thoroughly aged society are already
born today. Assuming the same retirement regulations as today, the newborn gen-
eration of 1987 will retire in 2047 if female, and in 2052 if male, a period that is

not covered by usual population projections.

Fertility and mortality are the main demographic components of population
aging. Because of the overwhelming importance fertility has for the population
development, the main attention has been given to fertility. Fertility is the com-
ponent that has exhibited the most remarkable dynamics of change, in terms of the
absolute and relative amount of change within the last four decades. Much more
than mortality, fertility is subject to a high amount of individual and societal con-

trol, which makes it dependent on a wide variety of non-demographic factors.

For this reason, in the following section we will extend the purely demograph-
ic analysis to look at some sociological dimensions of reproductive behavior, that
is to ask for the motivations and value patterns behind the demographic events re-

gistered in vital statistics.

Less attention is given to mortality as a component of aging. The figures and
estimations given in this study seem to support the assumption that current mortal-
ity patterns are relatively stable, but they do not provide us with a certain mortal-
ity scenario. No doubt, more attention has to be given to the analysis of possible

future changes in mortality which seems to be a task of its own.

Before studying the individual components of aging, we will have a close look
at past, present, and projected future changes in the population’s age structure.
Our focus will be the period 1950 to 2010 for more detailed statistics and to 2030

for a long-run prospective.

2.1. Age Distributional Changes

When studying the process of aging it is of certain interest to look at both the
absolute changes in the size of certain/broad age groups and the relative shares
of these age groups in the total population. For some socio-economic questions the

absolute numbers approach is more appropriate, for others the relative approach.
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In this study we will consider both.

Besides the quantitative description of age distributional changes by certain
indicators, e.g. dependency ratios, it is very instructive to study the development
visually. A visual 3-D view helps to identify the major features of the pattern and,
on the other hand, includes the complete age-specific information, that is lost in

the case of summary indicators.

Figures 4 and 5 give an impression of age distributional changes for both the
past three decades and the next four decades by using a 3-D plot of population age
distribution for male and females, respectively. The plots are based on the popu-
lation by five-year age groups for every five-year period from 1950 to 2030. For
the period 1950 to 1985 data from national statistics had been used, and for the
period from 1990 to 2030, the results of siatius quo forecast had been plotted with
the initial data of 1985.

Although somewhat smoothed, the plots clearly show the long-term conse-
quences of the irregular age distribution of GDR population, reflecting both popu-
lation losses during the time after World War I and the effects of World War II. The
pictures are characterized by several ridges running along the cohort lines from
back to front. To the very right you have great cohorts born before World War I
that still were subject to high mortality; for this reason the ridge declines rapidly.
After the low cohorts of the war and depression years, fertility reaches another
peak right after World War II, followed by the peak of the baby boom that was born
at the end of the fifties and during the 1960s. The ridge of the baby boom is ex-
pected to decrease much less than previous ridges because of lower mortality (and
possibly reduced outmigration). To the very left we see another rather weak ridge,
the echo of the baby boom, i.e. the great cohorts of young women will again give
birth to a greater absolute number of children when they are in their prime child-

bearing ages.

Considering broad age groups the age structure changed from 1950 up to the
1980s as follows (see Table 4). From 1950 to the beginning of the 1970s the per-
centage of people in economic active ages decreased significantly from 617 to
54.77 and the share of aged persons increased from 16.22 to 22%. In the same

period the percentage of children fell and rose again.

A clear trend towards an aging of the population was broken by the influences
of a highly disturbed age structure and the effects of the post-war baby boom.
Consequently, after 1970 there was a temporary increase of the percentage of

people in working age, and a decrease in the share of aged persons. The percen-
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Figure 4. Age distributional changes for females in the GDR, 1950-2030.
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tage of children decreased, due to the low level of birth rates.

As compared to 1950, at the beginning of the 1980s there was a slightly lower
Total Dependency Ratio (TDR). This is also true for the Children Dependency Ratio
(ChDR) as well as for 0ld Age Dependency Ratio (OADR). In other words, at the be-
ginning of the period under consideration 1,000 persons in working age were relat-
ed to 640 people in non-working age, but in 1985 it was only 599. may be expressed
through dependency ratios as well. a significant increase in the TDR had occurred,

caused by an increase in both the ChDR and OADR.

1959
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Figure 5. Age distributional changes for males in the GDR, 1950-2030.
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The GDR population continues to age up to the year 2010 at a rate that may be
considered acceptable from a social and economic perspective. The total number
of population will change only marginally in the time period under consideration.
The GDR population will by and large maintain its quantitative level until the middle
of the 1990s followed by a decline to about 971 of its current level by the year
2010.

The structure of the broad age groups considered here will be shifted in the
direction of increasing shares of people in working age, and especially the aged.

While the number of people in working age is expected to remain relatively stable

1950
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Table 4. Population by broad age groups, 1950-1980, end of the year.

| Age groups  1850% 1955 1960 1964 1970 1975 1980

Population in thousands

Total 18,388 17,832 17,188 17,004 17,068 16,820 16,740
0-14 4,202 3,718 3,678 4,045 3,970 3,591 3,271
15-568 11,214 10,852 10,013 9,320 9,334 9,592 10,261
60+ 2,972 3,262 3,497 3,639 3,764 3,637 3,208

Population in percentages

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
0-14 22.8 20.8 21.4 23.8 233 21.4 19.5
15-59 61.0 60.9 58.3 54.8 54.7 57.0 61.3
60+ 16.2 18.3 20.3 21.4 22.0 21.6 19.2

1 population at 31 August

Table 5. Dependency ratios, 1950-1985.

Dependency ratios Population aged 0-14
per 1,000 population
Year Total 0-14 60+ aged 60+

r1950 640 375 265 1,414
13955 643 343 300 1,140
1960 716 367 349 1,052
1965 824 434 390 1,112
1970 828 425 403 1,055
1975 735 374 379 987
1980 632 319 313 1,020
1985 599 307 292 1,050

in absolute numbers, the number of aged people will increase. Compared with 1980,
in 2010 there will be 215 thousand less people in working age (i.e. a decrease by
27), but 93 thousand aged people more than 1980 (i.e. an increase by about 3%).
Both sexes will be affected by this dynamic. There will be a greater decrease in the

total number for women than of men.

The share of the male working age population is expected to increase until the
mid-1990s approaching the same level as it had in 1980 (64.4%). The respective
percentage of women will also increase. Especially the trend in the percentage of
aged population indicates significant changes in the age-sex-composition which will
happen in the future. The relatively high share of aged females (23.5% in 1980) will
not have changed at the end of the projection period (23.3%7 in 2010). On the other
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Table 6. Population by broad age groups 1990-2010, end of the year.

Age groups 1980 1995 2000 2005 2010
Population in thousands

Total 16,702 16,606 16,462 16,309 16,110

0-14 3,387 3,262 2,999 2,811 2,763

15-59 10,324 10,296 10,105 10,081 10,046

60+ 2,991 3,048 3,358 3,407 3,301
Population in percentages

Total 100.0 100.0 100.0 100.0 100.0

0-14 20.3 198.6 18.2 17.2 17.1

15-59 61.8 62.0 61.4 61.9 62.4

60+ 17.9 18.4 20.4 20.9 20.5

Table 7. Population by sex and broad age groups 1990-2010, end of the year.

hand, the percentage of aged males will increase from 14.42 in 1980 to 17.62 in

2010.

Population estimates until 2010 indicate that the dependency ratios are ex-
pected to fluctuate further, but not to the same extent as before. In the next few
decades until the turn of the century, the TDR will slightly increase due to a signi-
ficant increase of the OADR. In the same time the ChDR will decrease. After the
year 2000 the decrease in ChDR will overcompensate the increasing OADR.
Although the TDRs in 1985 and 2010 are by and large equal in a quantitative sense,

a turnover in the relation between children and aged people will have happened.

Age groups 1990 1985 2000 2005
Population in percentages
Males 100.0 100.0 100.0 100.0
0-14 21.7 20.8 19.2 18.1
15-59 65.1 67.7 63.8 64.1
60+ 13.2 14.5 17.0 17.8
Females 100.0 100.0 100.0 100.0
0-14 19.0 18.5 17.3 16.4
15-59 68.7 59.5 598.1 59.7
60+ 22.3 22.0 23.6 239

Per 1,000 aged people there will then be 837 people aged 0-14.
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Table 8. Dependency ratios, 1990-2010.

Dependency ratios Population aged 0-14
per 1,000 population
Year Total 0-14 60+ aged 60+
1990 618 328 290 1,132
2000 629 297 332 893
2010 604 275 329 837

Summarizing these findings brings us to the conclusion that in the next few de-
cades some important economic conditions as expressed in terms of dependency ra-
tlos will remain on a level comparable to the current situation, while at the same
time the quantitative relationship between aged people and children will be invert-

ed.

2.2. Mortality

Due to late effects of World War II, to changes in morbidity, and to the specif-
ic age structure of GDR population, the Crude Death Rate (CDR) is relatively high
as compared to other developed countries (Table 9). For males the Crude Death
Rate (CDR) is almost 13 (deaths per 1,000), and for females more than 11. Since
1970 a slight tendency towards a decline in the male CDR has been observed.
Between 1970 and 1980 the male CDR declined from 14.4 to 13.8, but for females it
rose from 13.9 to 14.7. Since 1980 the trend of slightly decreasing CDR can be
oserved for both male and female rates, as data for 1984 (12.6 for males, 14.4 for

females) shows.

Age-specific mortality declined especially in the youngest age groups. Infant
mortality has been reduced significantly for both male and female babies; from
68.5 (1952) to 14.2 (1980) for baby boys and from 54.7 to 10.3 for baby girls. In
the 1980s a further reduction in infant mortality has been achieved. The middle
age groups show different but in most cases falling tendencies. For higher age
groups mortality rose temporarily, especially for males. Since 1980 a trend to-

wards a decline has begun (Figures 6 and 7).

One of the most striking features of the mortality pattern is the significant
and rising difference between the sexes. In all age groups male mortality is higher

than female mortality.
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Figure 6. Age-specific mortality in the GDR, males aged 60 and over.
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In the age group of 15 to 60 the mortality of men is about twice as high as the
mortality of women. Furthermore, there is a trend towards an increasing sex dif-
ferentiation. The underlying causes are still, to a large extent, unexplored. One
known factor contributing to this situation is the observed difference in attitudes
towards one’s own health and the use of medical care, which results in an advan-

tage for women.

The most obvious difference between male and female mortality is between
ages 15 and 20 where the most significant mortality excess is due to accidents
(especially motorbikes). Among the aged population (60 years and over) differ-
ences between the sexes still exist but they seem not as important as in younger

age groups.

The trend in life expectancy, especially those of newborn children, has docu-
mented success in the country's health policy. In the past decades it was possible
to achieve a marked increase in life expectancy. During the period 1955-1983 the

life expectancy of a newborn male rose by 3.68 years and that of a newborn female
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Age-specific mortality in the GDR, females aged 60 and over.

Figure 7.
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by even 5.5 years. As mentioned before, the increase in life expectancy is primari-
ly due to a marked and sustained reduction in infant and child mortality. By con-
trast, life expectancy for males above age 30 or females older than 60 has
remained almost constant or shows only little progress. The differentials between

males and females have also grown in terms of life expectancy.

Table 9. Male age-specific mortality rates as a percentage of female age-specific
mortality rates, 1952-1980.

Age 1952 1955 1960 1965 1970 1975 1980 |
Totel 118.8 119.1 117.% 114.7 103.6 97.9 93.9
0 125.2 128.0 129.6 129.6 125.5 114.3 133.3 |

1-4 117.4 110.0 126.7 136.4 125.0 114.3 133.3
5-9 142.9 160.0 150.0 150.0 166.7 166.7 133.3
10-14 180.0 150.0 166.7 166.7 166.7 166.7 200.0
15-19 144.4 183.3 260.0 200.0 220.0 300.0 240.0
20-24 142.9 177.8 200.0 266.7 250.0 300.0 233.3
256-29 126.7 130.8 180.0 200.0 228.6 216.7 233.3
30-34 105.3 112.% 150.0 154.5 177.8 200.0 228.6
35-39 119.2 115.0 122.2 137.5 164.3 169.2 176.9 |
40-44 125.0 124.1 137.5 133.3 168.2 185.0 194.7
45-49 137.0 142.1 142.1 140.0 147.2 177.4 196.8
50-54 158.5 153.4 160.7 158.% 167.3 172.5 190.2
55-59 162.1 170.9 184.5 179.0 182.9 183.1 189.9
60-64 158.2 161.3 188.3 185.7 184.8 185.4 182.3
' 65-69 134.3 146.7 164.7 175.0 179.5 181.0 182.4
70-74 122.2 128.2 140.2 148.8 156.0 163.8 169.6
75-79 112.5 1141 121.1 128.4 131.3 141.0 145.9
80-84 112.2 113.8 113.2 119.4 116.8 122.1 129.8
85-89 112.9 111.5 113.4 114.4 110.7 113.0 118.2
| 90+ 106.2 111.0 119.1 120.1 107.3 113.8 117.9

With respect to social factors mortality and life expectancy show only little
differentiations. The differences between marital statuses are negligible at
younger ages but increase slightly with age. Regional differentials in life expec-
tancy are another socially induced phenomenon. Between the region with the
highest and that with the lowest life expectancy for a newborn there is a differ-
ence of .9 years for males and of .72 years for females. With increasing age the

differences diminish.

The general increase in life expectancy was accompanied by a significant
change in the structure of causes of death. The major tendencies have existed al-

ready since the second half of the past century. The causes of death "infectious
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diseases’ and "tuberculosis" that were still significant in the years after World
War Il are today scarcely of any importance. By contrast, the "malignant neo-
plasms’” have increased in weight up to the middle of the 1960s and since then they
have stabilized on a relatively high level. The diseases of the heart and circulato-
ry system have continuously had an increasing tendency as cause of death. They

clearly mark the total character of the demographic process under consideration.

Summarizing the points made above it seems justifiable to assume stable mor-

tality patterns for a mid-term projection period.

Table 10. Average life expectancy of newborns, 1955-1984.

T 1

’ Difference

| Year Males Females (males - females) |
1855  65.78 69.92 -4.14

' 1860  66.49 71.35 -4.86

| 1970  68.40 73.31 -4.91

| 1980  68.67 74.61 -5.94

| 1984  69.94 75.42 5.78

2.3. Fertility

2.3.1. Past Trends

During the last four decades the GDR population has shown a relatively wide
range of different fertility patterns. The annual number of live births fluctuated
between 310.8 thousand (1951), 271.4 thousand (1958), 301.5 thousand (1963), 179.1
thousand (1974), and 245.1 thousand in 1980. In 1984 in the GDR 227.648 children
were born. The Total Fertility Rate (TFR) in the past three decades was also
characterized by great fluctuations. The highest values were observed in 1951

with 2.49 and in 1964 with 2.44, respectively. In 1974 a minimum was reached with a
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TFR of only 1.54. Since the year 1971 the TFR has fallen below the replacement
level. After the minimum of 1974 the total fertility rate recovered somewhat and in
1980 it reached a local peak at 1.94. The most recent figure for 1985 gives a TFR
of 1.73.

Figure 9. The period-TFR for the GDR, 1947-1985.
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Because the total fertility rates summarizes the information from all age
groups in one indicator, some information is lost when the analysis is restricted to
the mean only. To avoid this shortcoming in Figure 10 we will present a shaded
contour map of age-specific fertility rates (single years of age) over time (also
single years). As described by Vaupel, Gambill, and Yashin (1987), such contour
maps use the observer’s geographical intuition and plot a 3-dimensional relation-
ship on a plane life the map of a mountain, where dark shadings refer to high lev-
els of fertility.

Immediately after World War II the women in all fertile age groups experi-
enced an increase in age-specific fertility rates. This was, with some certainty, a

compensation for the postponement of births during the period of war. The real
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Shaded contour maps of trends in age-specific fertility rates, GDR,
1950-1985.
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baby boom with its very significant increase in the level of fertility took place at
the beginning of the 1960s. This phenomenon was strongest among younger women.
At the same time the older age groups started to decrease their fertility continu-
ously until the mid-1970s, so that the end of the high fertility period in the 1960s
was caused mainly by the reduction of fertility in older ages. The resulting concen-
tration of births in the age group between 20 and 30 also indicates the transition
to a fertility regime where the two-child family dominates. We can also see the ef-
fects of the legalization of abortion at the beginning of the 1970s followed by a
compensation period which was partly induced by a comprehensive program of
socio-political measures. As a result the fertility level of most of the age groups

seem to have become stable at a low level in the 1980s.

These trends have to be seen against the background of long-term and impor-
tant changes in the demographic behavior of families, couples, and individuals
which in turn are determined by changes in living conditions, value patterns and
needs of the families as mentioned above. In order to understand the trends in fer-
tility, identify its possible causes, and perhaps anticipate future trends, it is use-
ful to look at real generations or cohorts and their life cycle. Moreover, a cohort
perspective enables us to incorporate sociological and other findings in our expla-

nations.

The 1981 GDR Census provided, for the first time, data of the birth history
and the final parity distribution of women in the GDR. As a very interesting indica-
tor of major changes in the procreation behavior, the Completed Fertilily Rate
(CFR) was calculated. The results shown in Figure 12 provide, besides others,
another picture of the post-war baby boom in the GDR. But the most surprising
result is that the secular trend of declining fertility cannot be seen at first and
thatl generations born between 1910 and 1925 experienced a relatively low fertility

level.

While women born between 1910 and 1920 reached a CFR which approaches
replacement level, the fertility of women born between 1920 and 1925 fell markedly
below this level. Obviously the latter cohorts were particularly affected by the
immediate repercussions of World War Il in their fertile life span. The cohorts
born 1926 to 1940 (between 1971 and 1980 they left the fertile age) achieved a fer-
tility rate significantly above replacement level. These are the generations of the
post-war baby boom. It is remarkable that the 1932 cohort with a final number of
2.315 children per women shows one of the highest cohort fertilities of women born
in this century. All the following cohorts have shown successively lower fertility

rates.
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Figure 11. 3-D plot of age-specific fertility rates in the GDR, 1950-1985.

e LU |

o
1985 10

The data on final parity distributions enable us to calculate the Rate of Child-
lessness (RoCln) of cohorts. This indicator, defined as the percentage of women
without children, may be regarded as both a quantitalive and a qualitative attri-

bute of fertility.

In the GDR there has been a strong tendency towards a decreasing rate of
childlessness. While the cohorts born before 1920 had rates of childlessness
between 167 and 177 and the 1922 cohort even of 18.7Z, the following cohorts de-

creased their childlessness significantly. In the 1932 cohort 11.5% of women

%)



Children per Wormen /Mother

-25 -

Figure 12. Cohort fertility in the GDR for women born 1910-1940. Source:
Census 1981.
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remained without children, for the cohort 1946 this percentage had already de-
creased to 7.72. Note, that at the time of the 1981 Census, the cohorts born after
1936 had not yet completed their fertile life span.

Combining the information from the cohort fertility rate and the rate of
childnesses yields another interesting result. To assess procreative behavior as
well as to understand how society determines fertility, it is useful to calculate Com-
pleted Fertility Rates not only for all women of the same birth cohort (and still
alive) but also for mothers only. This means to sort the childless women out of the
population at risk, which yields the so-called Completed Fertility Rate of Mothers
(CFRM). This identifies a special group of persons, who have to solve the problems
of compatibility of motherhood and economic activity, for example (see also Figure
12). While the shape of the curve for completed fertility rate of mothers is similar
to the trend of the average fertility (CFR), fluctuations before the post-war baby
boom are significantly smaller, especially for cohorts which experienced parts of

their fertile life span during World War II. A conclusion that could be drawn from
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Figure 13. Rates of childlessness in the GDR for cohorts of women born
1910-1950. Source: Census 1981.
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this is that the temporary reduction of CFR by some cohorts may have been caused
by difficulties finding partners, because of the distorted age distributions and be-
cause of war activities which resulted in an increased childlessness for these

cohorts.

On the other hand, for generations experiencing their fertile life span entire-
ly after World War II that factor lost its importance. It seems that one of the rea-
sons for an increasing RoCln is the fact that more and more women give birth to a
child irrespective of the stability of their relationships. Therefore, since the
1970s, the number and proportion of children born out of wedlock have increased
significantly. This proportion amounts currently to about one third of all live
births (34% in 1964). It has to be added, of course, that in the GDR unmarried
mothers are not discriminated against and that special help is given to them by a
set of specific social policy measures. Today the CFR, measuring an average
phenomenon, and the CFRM, indicating an aspect of heterogeneity in the popula-
tion, differ only slightly.
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The finding is one of the most important results of the population policy and
social policy which is aimed at making it possible for every woman to fulfill her
desire to have one child or more children. As a result it has to be recognized that
the tendency of lowering the average number of children per woman was accom-
panied by an increasing participation of women in procreation. Note, that during

the same time period the female labor force participation rate also has increased.

2.3.2. Sociological Findings: Social Conditions, Value Patterns, and Needs

The material living conditions and the general values prevailing in the society
determine the reproductive behavior of social groups, families, and individuals.
This is part of the way of life of the society which thus forms the socio-cultural
framework for the reproduction of its population. The most essential social condi-
tions underlying the current and future development of fertility in the GDR are the

following:

— On the basis of economic growth, social security for every citizen has been
ensured. Society guarantees the satisfaction of the basic needs for work, for
adequate income, for education, leisure time and recreation, for medical and

social care as well as for assistance in case of illness, accident, disablement.

- The status of the family and their way of living has been heavily influenced by
important changes in the status of women in society and consequently in the
family. Both sexes have equal rights in all spheres of society and personal
life. In 1984 49.4% of the labor force was female. More than 912 of the female
population capable of working either exercised their right to work, or were
being prepared to work. The degree of employment of women up to the age of
50 does not show any essential differences as to age structure, not even in

those age groups caring primarily for infants.

The integration of women into the labor force has been coupled with major
changes in their level of education and training. In 1983 about B0Z of working

women had a completed vocational training.

— The two-generation family (core family) has been generally accepted and pre-
vails in urban and rural environments. Birth, education, and care for chil-
dren have remained one of the primary social values. The essential precondi-
tions have been created by society making it possible for women both to care

for several children and bring them up, and to be employed at the same time.
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Thus in 1986 B1Z of children in the age up to three years were provided with a
place in a creches (nursery), and in the age group three to six years more

than 90Z went to the kindergarten.

Nevertheless, the education and care for the children is a great requirement
to be met by the life of the family. The compatibility between motherhood,
family and professional employment has remained a problem for the majority

of working women with children.

The possibility of the woman and her partner to decide freely on the number
of children as well as on the time of their birth has been implemented in the
GDR. This is attained by a high level of family planning and the liberalization

of abortion as well as by a far developed pro-natalistic social policy.

These material conditions and social values are main characteristics of the

way of life of all social groups. But the various social strata exhibit also different.

conditions, traditions, and habits. This is the reason why value patterns arise in

relation to the birth of children which are, by and large, rather uniform, yet at

the same time different (Meyer and Wendt 1984). The central values are the follow-

ing:

family and partnership with children

social relations within colleagues and friends
professional attainments and development
acquisition of cultural values.

The high priority assigned to the child is typical for all social groups. The

general value patterns are oriented towards a 2-child family. It is self-evident

that the expected number of children is always somewhat lower than that implied

by the value patterns, because it comes as a demand to be considered in making the

totality of needs compatible with each other. Sociological studies have shown the

following:
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Table 11. Expected number of children: percentage distribution, females.

Number of
children expected Percentage

0 1.5

1 19.9

1-2 7.1

2 53.0

2-3 8.4

3 7.6

more than 3 2.5

There is an average size of 1.9 per female. This means about 901 of replace-

ment level.

The expected number of children is differentiated in the social strata. Socio-
logical studies allow us to draw the following conclusions on the fertility trend for

the next decade:

. Workers and employees will not substantially modify their expected number of
children. This means that they will fulfill their desire for 1-2 children (1.8
children on an average), with those expressing a desire for three children
{(workers 7.7%, employees 7.6%) fulfilling it to a higher degree than in former

times.

. The actual family size of farmers, who are still orientated towards several
children, will probably be somewhere around the level of replacement. Spon-
sored by a number of socio-political measures more women than hitherto wil)

comply with their desire for three children.

. More highly educated people will continue to pronounce a perceptibly higher
desire for children than expressed by the number of their actually born chil-

dren (1.7 children on an average).

2.3.83. Further Trends

The above outlined findings can be summarized in the following way: It may be
expected that up to the turn of the century the average number of children per
women will lie between 1.7 and 1.9 children. This corresponds to the actual needs
and desires of young families (Winkler and Speigner 1986; Speigner 1987). This fig-
ure has also been obtained from a preliminary calculation based on incomplete

cohort data and using some simple methods and assumptions. One approach was to



-30 -

assume stable fertility rates for all women older than 30 years and estimate the

completed fertility rates for corresponding cohorts.

This estimated trend in cohort fertility can be accompanied by fluctuations in
the period fertility rates from year to year, having noticeable effects on the
number of births. The absolute number of births up to the end of the twentieth
century is, on the other hand, largely influenced by the fact that smaller cohorts

of women will enter the fertile age groups.

Table 12. Number of women in fertile age span.

Number of women
Year in fertile age

1982 100.0%
1985 97.9%
1990 95.6%
2000 96.1%
2010 89.1%

Under these circumstances the annual number of live births to be expected in

the next 15 years will be clearly below those since the beginning of the 1980s.
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3. SELECTED MULTI-STATE MODELS

3.1. Aging and Changes in the Marital Status Distribution

Within the social process of aging the family, its formation and dissolution, its
capacity for care for the aged, as well as its need for its own support is of special
interest. One important aspect of this, the marital status distribution in the popu-
lation had been mentioned before. The application of multi-state models for mari-
tal status changes is not new (Willekens et al. 1982; Espenshade 1984; Wijewickrema
and Alli 1984; Lutz 1985b), but for the GDR it was first done under the collabora-

tive research this paper refers to.

Figure 14. Transitions in the marital status life table used.

Widowed

Never Married |l S Married

L

Divorc

m

Our model was specified according to the four marital status categories dis-
tinguished in official vital statistics in the GDR: never married, married, widowed,
and divorced. Figure 14 shows the transitions that are possible between the states
mentioned above. The initial state for every individual is, of course, 'never mar-
ried". With respect to transitions from the never married status to the married
status, the model is hierarchical. All other states can be left and re-entered. A

fifth state, the absorbing state ""death” can be entered from each state.

Since 1964 official statistics provide all initial events by marital status as
well as the population by age, sex, and marital status. In this paper we refer to
marital status life tables for the period 1975-1982, and a population projection

(status guo assumption) until the year 2010.
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Cohabitation, and other kinds of partner-related living arrangements, espe-
cially kinship patterns, are not covered by the model. This depends mainly on data
availability. But, on the other hand, marital status can be seen as still the most im-
portant indicator for basic demographic features of the family, i.e. some aspects
of lifestyle with long-term implications for individuals as well as for society. Furth-
ermore one has to bear in mind that still the majority of population will become
married in their lifetime, so one can assume that the model still covers a substan-

tial part of the phenomenon.

3.1.1. Period Multi-State Tables

In multi-state models it is possible to derive two different kinds of life table
statistics: population-based and status-based indicators. Here we deal with the
most common life table statistic--the life expectancy. Population-based measures
refer to remaining lifetime in different states for an average member of the
cohort, not taking into account the state an individual may have at a certain age.
Status-based measures indicate the remaining life expectancy an individval may
have at a certain age, given the current marital status of that person. Table 13
gives the life expectancy for men and women that are in different marital states at

age 20.

For example, in 1977 never married males aged 20 have, on average, 50.53
years to live. From that, they are expected to continue to be 7.37 years never
married, 38.60 years married, 2.04 years widowed, and 2.52 years divorced. A sig-
nificantly different picture appears for males in 1977 who are also 20 years old,
but already married, widowed, or divorced. First of all, there are only very slight
differentials between marital statuses. If one considers that the figures for
widowed persons at 20 are probably biased by the small number of individuals al-
ready widowed in the observed population, the differentials in life expectancy
between never married, married, and divorced persons are less than one year.
This holds true for the female population in 1977 as well as for the demographic
patterns observed in 1982 (Table 14).

On the other hand, there are significant differences between male and female
marriage patterns. The remaining life time in the never married status is much less
for a 20-year-old never married female than for a male of the same age and status.
The duration time in the state "married” for females (at age 20) is less than for

males. This holds true for all statuses. A reason for this pattern is the higher life
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Table 13. Life expectancy by sex and marital status, 1977.

Remaining life time at status

Marital
status Never
at age 20 married Married Widowed Divorced Total
MALES
Never

married 7.37 38.60 2.04 2.52 50.53
Married - 45.54 2.19 3.32 51.05
Widowed - 41.54 5.40 2.81 49.75
Divorced - 39.88 2.15 8.36 50.39
FEMALES
Never

married 5.22 36.78 9.08 5.30 56.38
Married - 41.05 9.43 6.06 56.54
Widowed - 31.87 18.36 4.43 54.66
Divorced - 36.81 9.26 10.30 56.37

Table 14. Life expectancy by sex and marital status, 1982.

Remaining life time at status

Marital -
status Never
at age 20 married Married Widowed Divoroced Total
MALES
Never

married 11.36 33.07 1.88 3.49 49.80
Married - 43.18 2.18 5.37 50.73
Widowed - 34.79 7.36 3.75 45.90
Divorced - 36.44 211 11.45 50.00
FEMALES
Never

married 9.87 32.14 8.00 6.08 56.09
Married - 39.36 8.93 8.16 56.45
Widowed - 29.48 20.08 5.28 54.84
Divorced - 32.72 8.46 14.99 56.17

expectancy of women and the lower chance of getting re-married after being di-
vorced or widowed. In other words, females show a higher risk of staying in the

status ""divorced” or "widowed’’, respectively.
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Even if one adjusts the differentials to the general sex differences in life ex-
pectancy, males spend a larger fraction of their life in the state "married” than
women. For example, a married 20-year-old male under the demographic patterns
of 1977 will spent 89.2% of his life--on an average--married, but a women only 72.67
(85.17 and 69.77 in 1982, respectively). Between 1977 and 1982 significant changes

in nuptiality patterns took place.

A general trend of postponing first marriage has been observed. As a result
the remaining life time in the state ''never married" for both 20-year-old males and
females increased by about 4.0 years and 4.65 years, respectively. It may be added
that in the same time the mean age at first marriage increased, but only slightly
from 23.3 years to 23.7 years for males and from 21.4 to 21.6 years for females.
From this we can see that the change was only in part due to an increase in the
mean age of marriage; the other part was due to decreasing proportions ever mar-
rying. Therefore the indicator mean age at first marriage seems to be much less
sensitive to changes described as measures from the multi-state model presented

here.

At the same time the duration time in state 'divorced” increased for both
sexes. The trend in the state "widowed” shows a somewhat different picture. The
average duration time for "non-widowed' persons remained more or less stable for
males and decreased for females, but increased for both sexes for individuals al-
ready widowed at age 20. In general, these findings indicate that 1982 patterns im-
ply higher proportions widowed and divorced in the population than the 1977 pat-

tern.

Consequently, the duration time in the state "married' decreased in general,
and so did the fraction of lifetime spent in that state. This holds true regardless of

the state the person occupies at age 20.

3.1.2. Marital Status Forecasts

A status quo forecast for population by age, sex, and marital status has been
prepared, taking the conditions of 1982 as the point of departure. The time horizon
was chosen to be at 2010. Before presenting some results of forecast another
methodological remark should be added. Notwithstanding the analytical power of a
multi-state model, some methodological problems have remained. Especially for a
marital status model the problem of managing the two-sex question remains un-

solved. As most other demographic models the multi-state approach does not con-
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sider a real two-sex population. Although it is possible to compute results for
males and females in a compact way, the two sexes in fact do not interact. So it may
happen that the number of married women and the number of married men do not
coincide, as it must be in a real, closed population. But in the case we refer to, the
bias arising from this appears to be minor and may be disregarded in view of the
goal of this application. Even the initial population of 1982 shows a surplus of
15,960 more married women than married men. This is mainly a result of long-term
implications of World War lI, where some women whose men had disappeared during
the war were still counted as married. With respect to the total numbers of both
married males and females, this figure accounts for a share of .2%. As a result of
the status quo forecast this percentage is reversed and there are more married
men than women to be forecasted for the end of the time period considered (2010).
The percentage of this "balancing error” turned out to be 3.7Z1. This may be

considered--for a first step--as acceptable.

As an important component of population dynamics the marital status struc-
ture is expected to change further, even under the assumption of a status quo

forecast.

Table 15. Marital status forecast: population over 18 years by sex and marital
status (in percentages).

Never
Year Total Married Married Widowed Divorced
MALES
1982 100 20.5 70.8 3.7 5.0
1990 100 21.0 69.2 3.3 6.5
2000 100 21.5 68.2 33 7.0
2010 100 22.5 66.8 37 7.0
FEMALES
1982 100 14.3 60.0 18.1 7.6
1990 100 145 60.3 16.1 9.1
2000 100 15.2 59.6 15.0 10.2
2010 100 15.6 58.4 156.2 10.8

The share of never married persons will increase for both sexes, from 20.5%
(1982) to 22.57 (2010) for males and from 14.3% to 15.67 for females. However, this
would only mean a slight increase in absolute numbers of never married persons

because of the general demographic trend stressed above, which implies popula-
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tion decline.

The tendency towards postponing first marriage becomes especially manifest
in marital status distribution of the age group 25—-29. The share of never married
persons will fall for males from 267 (1981) to 35% (2010) and for women from 127 to
23%, respectively. The percentage of married persons will continue to fall: from
70.8%7 (1981) to 66.87 (2010) for male and from 60.4% to 58.4% for females. On the
average the marital status "married” remains to determine the living arrangements

and life cycle patterns of the majority of the population.

There will be an increasing share of divorced persons in the future. This ap-

plies less to males but more significantly to females.

In the following we will apply a sociological generation breakdown presenting

results of the marital status forecast more explicitly.

The demographic processes in any population are the result of different types
of demographic behavior. This behavior differs according to age and sex, i.e. the
different age groups of males and females forming a population at a given time
behave in a different manner. Therefore, demographic processes in a population
occur in a generation-specific manner. The aging of the population may therefore
be seen as the change of the relative weight of the different generations within the
population.

This has repercussions on the social relationship between the generations. To
find out how the process of aging of the population affects the society therefore

requires to study

- the absolute size and the sex ratio of the generations of the population as well
as its involvement in the demographic processes;

- how the demographic processes influence the economic and social processes
in society.
In contrast to the definition of generations as usual in empirical demography,

sociological generations are formed from members of age groups which

. can be assumed to have an equal position within both the economic reproduc-

tion and the social reproduction process of society,

. are characterized by typical and homogeneous demographic modes of

behavior.
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In order to operationalize these considerations a certain generation distance
is to be assumed. In the GDR in 1984 65.47 of first children were borne by women in
the age group 19 to 23 years. This pattern has been relatively stable for a long
time. For this reason it is appropriate to use a demographic generation distance
of about 20 years, or, put in another way, to establish a sociological generation
from age groups of about 20 years.

It can be recognized with a simplified conclusion that in the GDR population
there are four sociological generations which comprise the age groups in the fol-

lowing manner:

first generation: 0 to 20 years old
second generation: 21 to 40 years old
third generation: 41 to 60 years old
fourth generation: 61 years and older.

The first generation is that of infancy and youth who neither participate ac-
tively in the reproduction of the population, nor in the working process of society.
Only in the last age groups parts of this generation become demographically
reproductive and assume economic tasks. This generation lives close to its

parent’s generation.

The second generation is the generation of the young working people, the
learners (students), and of young parents. This generation behaves in a reproduc-
tive manner (some 907 of women become mothers) and is actively involved in the
economic reproduction process. The members of this generation enter professional

life with a high qualification and acquire a vocational position.

The third generation is the part of the population still in an age capable of
working but no longer demographically reproductive. After the departure of one’s
children this generation enters the phase of post-parent companionship (empty
nest). The continuous professional activities are typical for this generation. In the
age groups from 40 to 50 years, more than B0Z of women are employed, and in the

age group from 55 to 60 years more than 701 are still working.

The fourth generation is the generation of old persons who will leave the
working life in a longer process and will experience new aspects of their way of
life. Life expectancy of 60-year-old men amounts to 15.7 years, that of women to
19.2 years (1984). In the first five years after entering retirement age there are

still about 30T of men and women who are economically active.
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The current nuptiality patterns yield very different resuits for the different
generations. In the second generation the marital status structure is, of course,
of special importance. The results of the forecast shows rather small changes for

this group.

Table 16. Marital status forecast: second generation by sex and marital status
(population 18-39 years) (in percentages).

Never
Year Total Married Married Widowed Divorced
MALES
1982 100 40.2 54.5 0.1 5.2
1990 100 39.4 54.1 0.1 6.4
2000 100 41.8 51.9 0.1 6.2
2010 100 43.7 50.4 0.1 5.8
FEMALES
1982 100 26.9 65.5 0.5 T1
1990 100 271.3 63.8 0.5 8.4
2000 100 31.0 60.4 0.5 8.1
2010 100 32.0 59.9 0.4 7.7

The share of married males will decrease by about 4 percentage points, the
share of married females by about 6 percentage points. In a comparable amount
the shares of persons never married increase. Even at the end of the period of
forecast about 50% of males and about 60% of females will be married. Note, that
the age group under consideration (18 to 39 years) includes all the primary family
formation processes. Therefore the percentage of persons in the status "married”

is, on an average, rather low.

In the third generation role and function of the family and therefore of mari-
tal status structure changed. This generation experiences the departure of their
children and become mostly grandmothers or grandfathers. On the other hand, the

care for their own parents will take more and more attention and effort.

The marital status structure of this generation is dominated by the great pro-
portion of married persons. Even in 2010 about 7771 of males and about 72%Z of fe-
males will be married. For both sexes the percentage of divorced and never mar-
ried persons increases. It is noteworthy that especially the share of never mar-
ried males increases significantly under the given assumptions. The reason for this

is that the changes in nuptiality patterns after 18977 will become effective for the
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Table 17. Marital status forecast: third generation by sex and marital status (po-
pulation 40-59 years) (in percentages).

Never
Year Total Married Married Widowed Divorced
MALES
1982 100 4.1 88.2 1.3 6.4
1990 100 5.4 84.6 1.6 8.4
2000 100 9.1 79.8 1.4 9.7
2010 100 12.3 76.9 1.4 9.4
FEMALES
1982 100 6.4 7.8 6.6 9.2
1990 100 4.7 7.6 6.2 11.5
2000 100 5.9 5.0 5.4 13.7
2010 100 9.1 71.8 5.4 13.7

generation under consideration after the turn of the century.

In order to understand some of the basic changes which will take place in con-
nection with the aging process, the marital status structure of the fourth genera-
tion deserves special attention. The aged people are often in the need of care,
which is normally provided by spouses or relatives. In other words, single persons
will need significantly more attention and care from the state and communities than

married persons.

Table 18. Marital status forecast: fourth generation by sex and marital stalus
(population 60+ years) (in percentages).

- - |

Never
Year Total Married Married Widowed Divorced
MALES
1982 100 1.8 79.0 17.0 2.2
1990 100 1.7 80.0 15.5 2.8
2000 100 2.9 80.0 12.2 4.3
2010 100 4.0 r7.1 14.0 49
FEMALES
1982 100 7.0 33.8 52.7 6.5
1990 100 7.3 36.4 49.0 7.3
2000 100 5.9 42.1 43.1 8.9
2010 100 4.6 39.6 449 10.8
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Table 18 shows that there is a sharp contrast in the living arrangements
between males and females in the fourth generation. Because of the higher life ex-
pectancy of females and the higher remarriage frequencies of males in the past de-
cades, the percentage of married females is, on a average, rather low. Only 347 to
427 of this age group will not have to live alone. In contrast, the overwhelming ma-

jority of aged males will be married.

3.2. Changes in the Spatial Population Distribution

While the total population size will not change significantly during the period
1981-2011, the population trends are clearly different in the main regions of the

GDR.

In order to analyze the spatial dimension of population change another fore-
cast for the GDR was prepared that takes main regions into account. Inline with a
usual categorization into regions of the 15 GDR administrative districts, which was
also used by some earlier IIASA studies (Mohs 1980; Scherbov and Usbeck 1983),

the following breakdown was chosen (see Figure 15):

i NORTH

(Districts Rostock, Schwerin, Neubrandenburg)

Primarily an agrarian region with high concentration of agrarian production.
Given the GDR average the North has the lowest density of population and a
relatively young population. This is primarily due to the relatively high fertil-
ity. The demographic balance is positive with an excess of births over deaths
of 3.8 per 1,000 of population (in 1984). The balance of migration is negative.
Life expectancy of newborn boys in this region amounts to 68.38 years, of

newborn girls to 74.49 years.

ii ~ BERLIN

(Capital of GDR)

Municipal region with an above-average proportion of people working in non-
producing spheres. This is above all due to the high concentration of adminis-
trative facilities. In addition, this region is also an important industrial
center of the GDR. As to the development of living conditions, such as hous-
ing, medical and social care, cultural and educational facilities, Berlin lies
far above the GDR average. Berlin shows both an excess of births over
deaths and a substantial gain from migration. The life expectancy of newborn

boys is 68.70 years, that of newborn girls 74.38 years.
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MIDDLE

(Districts Magdeburg, Potsdam, Frankfurt, Cottbus)

In the context of industrial versus agricultural production this region has to
be taken as a "mixed region”. The region lies below the average with regard
to population density. This region also has an excess of births over deaths.
The balance of migration is slightly positive, with an altogether high number
of inmigration and outmigration. The life expectancy is 68.56 years for males

and 74.55 for females.

SOUTH

(Districts Halle, Leipzig, Dresden, Karl-Marx-Stadt)

Predominated industrialized region, encompassing the traditional areas of
heavy industry. In 1984 some 47.77 of the entire national industrial gross
production and 41.22 of the population were concentrated in the South region.
This correlates with an above-average population density and with a high pro-
portion of the urban population. The demographic profile of this region is
marked by a high percentage of old-age pensioners. The South region was the
only region within the GDR with an excess of deaths. The migration balance is
markedly negative. With 69.28 years for males and 75.10 years for females

this region has, on an average, the highest life expectancy of all the regions.

SOUTHWEST

(Districts Erfurt, Gera Suhl)

Both an agricultural and industrial structured area. In terms of population
density this region lies slightly above the GDR average. In 1984 there was an
excess of births. The balance of migration is positive, the life expectancy of

males was 69.17 years for males and 74.70 years for females.

This breakdown is based on important socio-economic and demographic cri-

teria of these regions:

The point of departure for a socio-economic characterization of the main re-
gions is the existing territorial and economic basic structure. In the process
of concentration of industrial production there is, as before, a "'south-north-
gradient' to be observed, although an important balance of the level of indus-
trialization has already been reached due to economic policies. Despite the
tendency of assimilation in the economy because of the relatively stable terri-
torial concentration of agricultural production, the basic economic structure

will not change greatly until the end of the time horizon chosen.
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Map of GDR regional structure.
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- A regionally different economic structure requires a specific way of distribu-
tion and redistribution of manpower within the economy and among the dif-

ferent economic sectors.

- As to socio-economic indicators reflecting the living conditions there are
differences between the regions, although a positive trend is noticeable in all
of them. Given these indicators, Berlin lies far above the GDR average. The
still existing but decreasing socio-economic differences between the regions
are one major reason for us to expect further migratory stems within the

country that will, however, diminish in the future.

The population forecast calculated for population by five-year age groups,
sex, and five main regions of the GDR has taken into account the mid-year popula-
tion of 1981, the mortality patterns of 1981, an average fertility level for the
period 1981-1984, and a medium migration estimation for the same period. The
averaging of fertility and migration was done because the starting year of forecast
already lies back some time. As to fertility an overall average TFR of 1.790 was
assumed. Table 19 contrasts the TFR of the starting year with the TFR level chosen

for the forecast.

Table 19. Fertility assumptions for regional population forecast.

F TFR for TFR for
Region forecast year 1981
North 1.893 1.960
Berlin 1.848 1.815
Middle 1.797 1.861
South 1.7 1.840
Southwest 1.781 1.845

For migration it was recommendable to assume a medium scope of 270,000 per-
sons per annum crossing the borders of the smallest administrative units (coun-
ties). This number was then applied to age- and sex-specific migration patterns es-
timated by means of cubic spline interpolation from incomplete data. Status-based
life table statistics have also been computed for the regional population forecast.
Table 20 gives results for life expectancies by sex and region of residence for

persons aged 20 years.
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Table 20. Life expectancy by sex and region of residence, 1981.

Region of Remaining life time at status

residence

at age 20 North Berlin Middle South Southwest Total
MALES

North 38.63 2.40 4.39 3.35 1.25 50.01
Berlin 1.62 36.42 8.23 3.04 1.09 50.40
Middle 1.66 3.59 39.71 4.10 1.30 50.35
South 1.10 1.48 3.16 43.37 1.88 50.98
Southwest 0.84 1.30 2.08 3.7 42.86 50.84
FEMALES

North 44.20 2.46 4.48 3.38 1.25 55.76
Berlin 1.58 41.87 8.11 2.90 1.03 55.49
Middle 1.69 3.68 45.09 413 1.29 55.88
South 1.09 1.45 3.12 48.78 1.84 56.28
Southwest 0.84 1.29 2.05 3.7 48.01 55.93

First, it should be noted that there are only little differences in life expec-
tancies between the regions for 20-year-old males and females. It also becomes
clear that the region of residence at age 20, i.e. at the age when people enter thec
second generation, determines the region of residence for the remaining lifetime
to a large extent. At least 727 of the remaining lifetime will be spent in the
current region of residence (e.g. males residing in Berlin). 1t should also be men-
tioned that migration in the GDR happens predominantly between neighboring re-
gions.

The regions North, Middle, and Southwest follow essentially the average of the
GDR, but, in contrast, the South and the capital Berlin deviate significantly from
it. The region South will be characterized by a decline in population size and, con-
sequently, in its share of total population (Table 21). In 2011 the number of people

in that region will have declined to 897 of its number in 1981.

In contrast to all other regions the capital Berlin will show an increase in the
number of people over the entire period. With a population of 1,158,000 people be-
ing counted in 1981, this number will increase by almost 30% within 30 years. In
this figure any possible changes from changes in the migration policies could not

be considered.

We also find that the future demographic development will be generally
characterized by a marked decline of distortions in the sex ratio. In the wake of

this trend any still existing differences in the sex ratio between main regions are
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Table 21. Population forecast by regions: share of main regions on total popula-
tion.

Year Total North Berlin Middle South Southwest
1981 100 12.56 6.92 23.76 41.64 15.12
1991 100 12.69 7.74 24.06 40.29 156.22
2001 100 12.72 8.50 24.29 39.21 15.28
2011 100 12.68 8.20 25.50 38.30 15.32

currently balanced off. This leads to the fact that in 2011 in all regions of the
GDR, with the exception of the South region, there will be more men alive than in
1981. By contrast, in all regions, except for Berlin, the number of women will de-

cline in absolule and relalive Lerms.

Table 22. Sex ratios by main regions and for total, 1981-2011.

—
Year
Region 1981 1991 2001 2011
North 109 105 103 102
Berlin 116 109 104 103
Middle 110 106 103 102
South 115 110 106 104
Southwest 112 108 104 103
Total 113 108 105 103

CONCLUDING REMARKS

Despite some specific features that were discussed in this paper the aging
process in the German Democratic Republic generally follows the pattern of most
other central European countries. Like in most of these countries the graphical
representation of the aging process (see Figures 16-21) is dominated by the
strong birth cohorts that were born after World War II. Due to the relatively low
levels of mortality these cohorts are expected to survive to old ages and at each
age dominate the pattern of the age distribution. In the central European popula-
tions, where fertility declined sharply since the 1960s, these "baby-boom cohorts"
will at each age of their life cycle represent the largesl age group, be it at ages
5-9, 30-34, or even 70-74. To the left of this ridge crossing the 3-D graph from

the back to front will be the small age groups produced by recent and expected fu-
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ture fertility regimes. To the right is a rather uneven pattern that was produced

by the strong fertility fluctuation during the first half of our century and the sig-

nificant losses due to the two world wars.

Figure 16. Projected age structural changes, 1950-2025; All 11ASA countries.
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Figure 17. Projected age structural changes, 1950-2025; German Federal Repub-
lic.

population

This typical central European pattern of aging is different from that in the
two largest industrialized nations of the world, the Soviet Union and the Uniled

States of America. For these two large countries on the aggregate national level a
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Figure 18. Projected age structural changes, 1950-2025; United States.
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Figure 19. Projected age structural changes, 1950-2025; USSR.
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baby boom is also visible but it is less dominant for the age structure in the first
half of the next century because of higher levels of fertility since then. Both coun-
tries, however, seem to have substantial regional differentials, and especially in

the Soviet Union the European Republics can be expected to come closer to the
Ceniral European pattern of aging.
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Figure 20. Projected age structural changes, 1950—-2025; Austria.

Figure 21. Projected age structural changes, 1950-2025; Finland.

This Central European pattern of aging, of which the German Democratic
Republic is clearly a part and which is also similar to many northern and southern
European countries, has a few typical problems that have already been mentioned
in the case of the GDR. First of all the sex ratio is heavily distorted due to the
wars and due to high sex differential in peacetime mortality. This has severe
consequences on the marital status distribution of the population. There are many
more women without a partner than men without a partner. This is not only true for
widows who had lost their husband due to the higher female life expectancy and the

the higher average age of men in marriage; it is also true for women who could not
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find a partner due to the severely disturbed marriage marked. Hence, speaking of
the older segment of the population--called the fourth generation in this paper--is
mainly speaking about women and especially women who have to live alone. Our
multi-state projection model could demonstrate this quantitatively for the period

up to 2010.

Another specific problem arising from the age structure that is characterized
by a baby-boom and subsequent low fertility is that the severeness of the pension
problem following the distorted age distribution is obscured by high proportions in
the labor force and consequently low dependency ratios for quite a while. It is be-
cause of the combination of the strong cohorts that recently entered the labor
force and the decreasing number of children that demographic dependency ratios
actually fell significantly during recent years. In the GDR the total dependency ra-
tio actually reached an all-time low in 1985. Nevertheless, it is necessary to
understand the upcoming problem already today and consider measures to coun-
teract the very dramatic future problems arising from the dependency ratios and

in particular from old age dependency.

But such problems are clearly coming as a consequence of extended periods of
low fertility. They will become very dramatic when the strong cohorts reach the
age of retirement. Then all of a sudden there will be lots of pensioners having
worked all of their life and expecting material security for their retirement; but,
on the other hand, there will be only a few people in the active generations of the
population to generate the resources that should pay for the retired people’s pen-

sions.

There is still some time ahead with relatively advantageous dependency ratios.
This time should be used to develop creative new approaches to the pension prob-
lem. Unless there is an unexpected rapid improvement in productivity or an even
more unexpected rapid increase in fertility levels, current structures of pensions
and retirement can no longer be afforded by the national economy in the near fu-

ture.

These problems are essentially the same for all countries that had the baby
boom followed by very low fertility. Although in other countries the problem will
arise earlier (e.g. in Finland because of the baby boom in the 1940s) and in some
countries it will be more severe (e.g. in German Federal Republic because of
lower fertility levels) the German Democratic Republic will also have to face this
challenge arising from the population structure and questioning the current state

of the ""contract between the generations'’. The policy responses, however, may be
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somewhat different in the various European countries and must be based on the

specific national, social, and economic realities.

This paper on the specific case of aging in the GDR could only be selective in
treating this broad subject. By no means is this the last word on this complex
phenomenon that probably will attract even more attention in the future. It par-
ticular we had to restrict ourselves to demographic aspects and could not go into
the field of social, economic, and political consequences. Even this demographic
perspective has been limited. Possible important extensions of the demographic
study of aging in the GDR include further analysis of the interaction between aging
and the family, the role of kinship networks, and family support for the elderly.
More could also be done on the analysis of mortality and assumption about future
changes in longevity. Last, but not least, the process of aging is embedded in the
process of changing value patterns that affect demographic factors at many levels
(fertility, nuptiality, living arrangements, etc.). We have to ask how these values
influence the aging process and what the impact of prevailing or anticipated demo-

graphic patterns on the value structure is.
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