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FOREWORD

Interest in human settlement systems and policies has been a central part of
urban-related work at the International Institute for Applied Systems Analysis
(IIASA) from the outset. From 1975 through 1978 this interest was manifested
in the work of the Migration and Settlement Task, which was formally concluded
in November 1978. Since then, attention has turned to the dissemination of
the Task’s results and to the conclusion of its comparative study, which, under
the leadership of Dr. Frans Willekens, is focusing on a comparative quantitative
assessment of recent migration patterns and spatial population dynamics in all
of IIASA’s 17 National Member Organization countries.

The comparative analysis of national patterns of interregional migration
and spatial population growth is being carried out by an international network
of scholars who are using methodology and computer programs developed at
ITASA.

In this report, Dr. Michael Sauberer, Director of the Austrian Institute for
Regional Planning, shows how multiregional population analysis may be used
to describe and analyze the changes taking place in the size and distribution of
populations over time. Adopting a two-level multiregional system (nine provinces
and four regions) for his study of Austria, he demonstrates that it is important
to consider the interdependence between the provinces when studying popula-
tions at the subnational level.

Reports summarizing previous work on migration and settlement at IIASA
are listed at the end of this report.

Andrei Rogers
Chairman

Human Settlements
and Services Area
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1 INTRODUCTION

Austria is situated in southern central Europe, covering a part of the eastern
Alps and the Danube region; the geographical character varies widely from the
Alpine regions in the west and south to the lower hills and plains in the north
and east. Situated at the heart of the continent, Austria is ideally placed as a
communications link between the trade and cultural centers of eastern and
western Europe (see Figure 1). Austria is a federal state consisting of nine prov-
inces (Burgenland, Carinthia, Lower Austria, Upper Austria, Salzburg, Styria,
Tyrol, Vorarlberg, and Vienna) with a total area of 83,843 km? and a total
population (in 1975) of 7,519,900.

The nine provinces (Figure 2) are quite different in area, population, and
character: in 1971, the urban province of Vienna (also the national capital) had
a population density greater than 3900 persons/km?, while the agricultural
province of Burgenland was much less densely populated with only 69 persons/
km?. More than 20% of the Austrian population currently lives in Vienna, a
city which occupies less than 2% of the total area of the country; in recent
years the population has been maintained at this level only by migration from
other provinces since the large excess of deaths over births has led to a large
natural loss (negative natural increase).

These statistics illustrate the need for the study of population distribution
and growth in Austria: to determine whether Vienna’s share of the total popu-
lation is likely to rise or fall in the future, whether there will be a shift away
from or toward rural areas, and whether the total population of the country
will increase or decrease in the years to come. Information of this type is very
valuable to planners in both provincial and central governments because it pro-
vides a rough guide as to whether, where, and when new schools should be built,
new housing developments started, or new industrial plants sited — or even
whether a population distribution policy is necessary and, if so, how it should
be implemented.
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FIGURE 1 Geographical position of Austria within Europe.

This study is a report of a multiregional demographic analysis of Austria,
and is based on theory developed by Rogers and his coworkers at the Interna-
tional Institute for Applied Systems Analysis, which is situated just outside
Vienna. The main difference between this and earlier approaches to mathemat-
ical dembgraphy lies in the number of regions considered — mathematical demog-
raphers have traditionally dealt with single-region populations that are assumed
to be closed to migration, but Rogers has extended this treatment to include
several regions and the population flows between them. [Details of the method-
ology may be found in Rogers (1975) and in the articles on Theory and Methods
contained in the list of related publications at the end of this volume.]

This report is part of a study in which patterns of interregional migration
and population redistribution in a number of different countries are analyzed
using the same mathematical techniques; this makes it possible to compare and
contrast the results obtained for the various countries, and should lead to a
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better understanding of the mechanisms controlling the underlying processes of
migration and settlement.

The analysis has been carried out at two levels: for the nine provinces, and
for a more highly aggregated system comprising four regions (East, South, Cen-
tral, and West). The former was chosen because the type of data required (num-
ber of births, number of deaths, etc.) are supplied at this level, i.e., for each
province separately; the latter was chosen as being the aggregation that corre-
sponded most closely to the size of region used in the othernational case studies
and that would therefore be best for comparative purposes. Unfortunately
these are not the best regions to work with as far as planning is concerned; it
would be more useful to deal with areas controlled by a particular regional
planning body, or with areas that are homogenous in some way and face similar
problems (such as rural, suburban, or urban areas). Nevertheless, this study is
valuable in that it illustrates the type of results which may be obtained from
the use of multiregional demographic analysis.

The current population structure and demographic rates are to a large
extent a result of past population structures and demographic rates. This sec-
tion concludes with a brief summary of the demographic history of Austria up
to the end of the second world war and leads into an analysis of current patterns
of population distribution and growth. Section 3 considers the use of the multi-
regional life table as a method of multiregional population analysis, and examines
various demographic measures which can be derived using this technique. Popu-
lation projections based on current regional fertility, mortality, and interregional
migration rates are also examined in Section 3, as is the stable equivalent to the
original population; the measures being taken to control or influence population
distribution and growth are discussed in Section 4. Finally, Section 5 contains
the major conclusions drawn from this study.

1.1 Population Dynamics in Austria before 1951

Changes in the demographic structure of a country are very closely related to the
socioeconomic and political developments taking place within the country as a
whole. Austria has experienced a particularly varied history: it started as a Roman
province, became a border area in the southeast of the Holy Roman Empire, and
gradually rose to the status of a major power (the Austro-Hungarian Empire),
which collapsed after the first world war; a republic was established between the
wars, and Austria was then annexed by Germany just before the second world
war. The republic was finally restored in 1945, and is still in existence today. It
is sometimes difficult to realize that present-day Austria, which has a population
of approximately 7.5 million people, was until 1918 an integral part of the
Austro-Hungarian Empire, a huge area with a total population of 55 millions
and territory including parts of what are now Czechoslovakia, Poland, Romania,
Yugoslavia, Italy, and the USSR. The core of this empire was Vienna, which
then lay at the geographical center of the vast territory which it controlled.



Vienna now lies very close to the eastern borders of present-day Austria, and
governs a country one-third the size of the Federal Republic of Germany and
containing only one-eighth the number of inhabitants.

Although the first census in the modern sense of the word did not take place
until 1869, there are various estimates of the size of the population living in
the area now known as Austria from the fourteenth century onward (see Table
1). According to Klein (1973), the total population of the land area correspond-
ing to the present republic was about 1.5 million in 1527; an overview of the
main changes in the population between 1527 and 1869 is given by Findl and
Helczmanovszki (1977).

Table 2 shows that the population of Austria grew by nearly 2.2 million
between 1869 and 1910 (the last census before the first world war), an increase

TABLE 1 Development of the population of what is now Austria from 1527
to 1975°

Change from Average
. annual

preceding value Index growth rate

Number (per thou-
Year  Population of people % 1527 =100 1869 = 100 sand)
1527 1,500,000 — - 100 — —
1618 1,900,000 400,000 26.7- 127 - 2.6
1700 2,100,000 200,000 10.5 140 - 1.2
1754 2,728,000 628,000 299 182 - 4.9
1780 2,970,000 242,000 89 198 - 33
1790 3,046,000 76,000 2.6 203 — 2.5
1800 3,064,000 18,000 06 204 - 06
1816  3.060,000 —4,000 —0.1 204 - —0.1
1830 3,476,500 416,500 136 232 — 9.2
1840 3,649,700 173,200 50 243 - 49
1850 3,879,700 230,000 6.3 259 — 6.1
1857 4,075,500 195,800 50 272 - 7.1
1869 4498985 423,485 10.4 300 100 83
1880 4,963,142 464,157 10.3 331 110 9.0
1890 5,417,352 454210 9.2 361 120 88
1900 6,003,778 586,426 108 400 133 103
1910 6,648,310 644,532 10.7 443 148 10.2
1923 6,534,742 —113,568 —1.7 436 145 —14
1934 6,760,233 225,491 35 451 150 3.1
1951 6,933,905 173,672 26 462 154 1.5
1961 7,073,807 139,902 20 472 157 20
1971 7,456,403 382,596 54 497 166 5.2
1975 7,519,900 63,497 09 501 167 2.1

9 Taken from Findl and Helczmanovszki (1977) and Klein (1973).
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TABLE 2 Components of population growth in what is now Austria from
1869 to 19717

Change (in thousands) Percentage change

Intercensal Total Natural Net Total Natural Net
period increase increase migration increase increase migration
1869—1880 464.1 2235 240.6 10.3 50 53
1880—1890 4543 257.1 197.2 9.2 5.2 4.0
1890—1900 586.3 413.1 1732 10.8 7.6 32
1900-1910 644.6 502.6 142.0 10.7 8.4 2.3
1910—1923 —113.6 —128.6 15.0 -1.7 -19 0.2
1923—-1934 2255 2589 334 3.5 4.0 —0.5
1934-1951 173.7 20.6 153.1 2.6 0.3 2.3
1951-1961 1399 2689 —129.0 2.0 39 —-19
1961—-1971 3826 340.8 418 54 4.8 0.6
18691910 21493 1396.3 753.0 47.8 31.0 16.8
1910—-1951 2856 1509 1347 43 2.3 2.0
1951-1971 5225 609.7 —-87.2 7.5 8.8 —1.3

%Taken from Findl and Helczmanovszki (1977).

equivalent to almost 50% of the total population in 1869 (4.5 million, from
Table 1). Of this figure, 1.4 million were gained through natural increase (excess
of births over deaths) and 0.75 million through migration. The net migration
gain of Vienna alone over this period was nearly 670,000 people.

Despite the rapidly growing importance of Vienna in the first two decades
of the twentieth century, the number of migrants entering the area correspond-
ing to present-day Austria decreased quite markedly between 1869 and 1910.
Nevertheless, Vienna continued to grow, due partly to a sharp rise in the natural
increase caused by the large proportion of young people in Vienna, and partly
to the fact that many of the people moving to the capital were originally from
what are now the Austrian provinces and so did not appear in the net migration
figures. The rise in the natural increase in Austria between 1869 and 1910 may
be attributed to a rapid decline in the death rate, which fell from 31.0 per
thousand in the period 1871-1875 to 18.8 per thousand between 1911 and
1913 (Table 3).

The end of the first world war marked a turning point in the demographic
history of Austria. Population growth fell very rapidly: between 1910 and 1951
the population grew by only 285,000, more than half of which was due to
natural increase. Both natural increase and net migration were at much lower
levels than in the prewar period (Table 2); the loss of 200,000 lives during the
first world war and the subsequent reduction in fertility rates led to a net ex-
cess of deaths over births of 128,600 in the period between 1910 and 1923
{negative natural increase). Natural increase remained at a low level throughout



7

TABLE 3 Components and rates affecting natural increase in what is now
Austria from 1871 to 1975.°

Average Average Average Annual

annual Annual annual Annual annual rate of

number of birth number of death natural natural
Period births rate deaths rate increase increase
1871—-1875 160,447 345 144,208 310 16,239 35
1876—1880 165,180 340 139,959 28.8 257221 52
1881--1885 166,763 329 142,868 28.1 23,895 48
1886—1890 169,707 320 142,187 26.8 27,520 52
1891-1895 176,328 31.7 141,688 255 34,640 6.2
1896—1900 184,507 315 136,523 233 47984 82
1901—-1905 187,071 30.3 135,226 219 51,845 84
1906—1910 180,446 27.8 131,784 20.3 48,662 7.5
1911-1913 167,608 249 126,587 18.8 41,021 6.1
1921-1925 145,393 222 103,377 158 42016 64
1926—1930 117,405 17.7 96,312 14.5 21,093 32
1931-1935 97,045 144 90,936 135 6,109 09
1936—1938 89476 132 91,289 135 —1,813 —0.3
1946—-1950 116,941 16.8 88 655 12.7 28286 4.1
1951-1955 104,241 15.0 84930 12.2 19311 2.8
1956—1960 120,923 17.3 87,935 12.6 32,988 4.7
1961—-1965 132,678 185 90,292 12.6 42,386 59
1966—1970 123,155 16.8 96,085 13.1 27,070 3.7
1971-1975 100,354 134 95,158 12.7 5,196 0.7

%Taken from Findl and Helczmanovszki a977).

the years of economic recession following the war, becoming negative once
again between 1935 and 1938.

Although the second world war cost the lives of 270,000 Austrians, the
pronatalist demographic policy pursued after the annexation of Austria by the
Third Reich led to a large net excess of births over deaths between 1939 and
1945, against the general tendency of the rate of natural increase to fall in the
previous two decades. The final year of the war (1945) was marked by a nega-
tive natural increase, which was then followed by a sharp rise in the excess of
births over deaths as families were reunited, producing the postwar “baby
boom”.

1.2 Population Dynamics in Austria between 1951 and 1971

The changes in the size of the population and its distribution between the nine
provinces over the period 1951—-1971 are summarized in Table 4. The main
trend seems to be a shift of population from the east to the west of the country:
the proportion of the population living in the three eastern provinces of Vienna,
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TABLE 4 Percentage change in the population of each province between 1951
and 1961, and between 1961 and 1971, given in terms of the percentage gained
through natural increase and the percentage gained through net migration over
these periods.

Percentage change, 1951-1961 Percentage change, 19611971

Total Natural Net Total Natural Net
Province population increase  migration  population increase  migration
Vienna 0.8 —6.3 7.1 —0.8 —4.7 39
Lower Austria —2.0 36 —5.6 29 3.5 —0.6
Burgenland —-1.9 69 —8.8 04 42 —38
Carinthia 4.1 10.0 =59 6.2 9.2 —3.1
Styria 2.5 6.2 —3.7 48 6.6 —-19
Upper Austria 2.0 78 —538 8.1 89 —0.8
Salzburg 5.8 8.4 —2.6 15.7 11.3 44
Tyrol 7.6 9.1 -1.5 16.8 13.1 37
Vorarlberg 144 10.6 3.8 19.9 15.8 42
Austria 20 38 —18 54 4.8 0.6

Burgenland, and Lower Austria decreased from 47.5% to 44.3% between 1951
and 1971, while the proportion living in the western provinces of Salzburg,
Tyrol, and Vorarlberg increased from 13.7% to 16.3% over the same period.
Rural areas lost more than 8% of their population through net out-migration
between 1951 and 1961, and more than 4% between 1961 and 1971. The main
areas of rural out-migration are the borders with Czechoslovakia and Hungary
and the mountainous farming regions in central Austria. Areas of mining and
heavy industry (in some parts of Styria, for example) are also subject to large
out-migration rates.

2 CURRENT PATTERNS OF SPATIAL POPULATION GROWTH

Before analyzing current trends in population growth and distribution in
Austria, it is worth spending some time in a short discussion of the choice of
the regional units used for the study and the methods used to collect the
data.

2.1 Regional Disaggregation

As already mentioned in the introduction, the regional units chosen for the
demographic analysis should fulfill two main criteria: statistical data must be
available at the appropriate level of disaggregation, and the regions should, if
possible, be on the same scale as the units used in other work carried out as
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part of the comparative study organized by Rogers at the International Institute
for Applied Systems Analysis (ITASA).

Austria is a federal country composed of nine provinces (Liander), which
are subdivided into 98 districts (Bezirke) and 2656 communities (Gemeinden);
demographic data are available at each of these levels. The numbers of districts
and communities quoted above are the numbers recorded at the census held
in 1971; the number of provinces and districts has not changed recently,
although the number of communities seems to be decreasing (3371 in 1937,
2656in 1971, and 2301 in 1977).

A total of 523,509 migrations within Austria were recorded in the period
1966—1971; of these migrations, approximately 170,000 (32.5%) were between
provinces, 180,000 (34.5%) were between districts, and 173,000 (33%) were
between communities. Thus the number of migrations at each level seems to be
remarkably uniform.

At first sight it seems that the nine provinces provide the ideal level of dis-
aggregation (Figure 2), but on closer inspection it is clear that the populations
of these areas vary too widely to produce very useful results (Table S). In addition,
not all of the provinces can be regarded as separate socioeconomic regions: for
example, Lower Austria and a large part of Burgenland form the traditional
hinterland of Vienna. This has led to a situation in which the provincial govern-
ment of Lower Austria is based in Vienna, and the capital of Burgenland
(Eisenstadt) functions as a capital only in the formal sense of the word. It

TABLE 5 Area, population, and population density of the nine provinces,
four regions, and the whole of Austria in 1971.

Province or Area Population density
region (km?) Population (people/km?)
Vienna 414 1,614,841 3901

Lower Austria 19,170 1414,168 74
Burgenland 3,959 272,119 69
Carinthia 9,533 525,728 55

Styria 16,385 1,192,100 73

Upper Austria 11978 1,223,444 102
Salzburg 7,155 401,766 56

Tyrol 12,648 540,771 43
Vorarlberg 2,601 271473 104

East 23,543 3,301,128 140

South 25918 1,717 828 66
Central 19,133 1,625210 85

West 15,249 812,244 53

Austria 83,843 7456410 89
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therefore seems reasonable to regard these three provinces as an integrated socio-
economic region (the East) and use this aggregated region in the demographic
analysis. An interesting illustration of the natural connection between these
provinces is provided by the fact that, of the total number of migrations between
provinces recorded between 1966 and 1971, nearly half involved migration
between two of the three eastern provinces.

Once the decision had been made to use the aggregated region East for the
analysis, it became necessary to combine the rest of the provinces into a num-
ber of comparable regions (South, Central, and West) using similar criteria;
however, it should be noted that the South (Carinthia and Styria), Central
(Upper Austria and Salzburg), and West (Tyrol and Vorarlberg) regions are not
regarded as independent socioeconomic units like the East, but only as areas
which appear relatively homogeneous for demographic purposes (Figure 3).

The four-region aggregation has the advantage that it is more compatible
with the scale of analysis used in other reports in the comparative study than
the nine-province system; however, since data are provided at the provincial
level and most planning is also carried out at this level, it was decided to make a
parallel study of the births, deaths, and migrations in the nine Austrian provinces,
subject to the reservations noted earlier.

Two separate analyses were therefore carried out: one for the four regions
(East, South, Central, and West) and the other for the nine provinces (Vienna,
Lower Austria, Burgenland, Carinthia, Styria, Upper Austria, Salzburg, Tyrol,
and Vorarlberg).

2.2 Data Collection

The official body responsible for collecting demographic data in Austria is the
Demographic Department of the Austrian Central Bureau of Statistics. The data
used in this report were taken from their results (Osterreichisches Statistisches
Zentralamt 1972, 1970—1974) and are given in full in Appendix A. Some of
the data discussed in the following sections are part of a special analysis of cen-
sus data carried out by the Central Bureau of Statistics for the Austrian Institute
for Regional Planning (Osterreichisches Institut fiir Raumplanung 1976).

22,1 BIRTHS

Data on births are available for both communities and districts: at the community
level it is possible to obtain the total number of births per year, disaggregated
by sex, while at the district level it is also possible to obtain a disaggregation by
the age of the mother (one-year age groups).

2.2.2 DEATHS

The official statistics published by the Central Bureau of Statistics give only the
total number of deaths per year, disaggregated by sex, and the total number of
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infant deaths per year for each community and district. However, the Bureau
will supply data disaggregated according to the age at death (five-year age groups)
on request.

2.2.3 MIGRATION

Data on migration are not so easily obtained as those on births and deaths be-
cause migration is not monitored using a registration system. There are never-
theless two methods of obtaining information on migration.

The first is to derive the data indirectly by comparing the number of people
recorded in each community and district by the 1961 census with the corre-
sponding figures obtained in the 1971 census; it is then possible to use the
method of residuals to calculate the net migration flow, disaggregated by sex,
between communities and between districts. An analysis carried out by the
Austrian Institute for Regional Planning (Osterreichisches Institut fiir Raum-
planung 1976) has also made data disaggregated by the age of the migrant (five-
year age groups) available at the district level.

The second method of obtaining migration data is more direct, and involves
analysis of the answers to a question in the 1971 census in which each individual
was asked to supply his place of residence five years earlier (in 1966). This
yields data on the migration which took place between 1966 and 1971, but ob-
viously cannot include information on migrants less than five years old in 1971,
the number of people migrating to different countries (emigrating), or the num-
ber of migrants who moved away and returned to the same region within the
five-year period under consideration. Data on in- and out-migration are avail-
able from this source at both community and district levels; the community
data are disaggregated only by sex, while those for the districts are classified
according to the sex, age group, and occupation of the migrant.

At the provincial level, it is possible to obtain origin—destination matrices
disaggregated by the age of the migrant (five-year age groups) for the total
population and for each sex separately; further disaggregation of the data into
employed and unemployed migrants is also possible. Interdistrict migration
matrices of this type disaggregated into four age groups have been prepared by
the Central Bureau of Statistics and used in the multiregional projection model
at the Austrian Institute for Regional Planning (Sauberer 1976, Fischer and
Sauberer 1979).

2,24 POPULATION SIZE

Most demographic models are based on rates (the number of events occurring
in a given region or category for every individual in that region or category)
and so it is very important to know the size of the population to which given
data refer: a record of twenty births in a particular region has no demographic
meaning unless the population of the region is also known.
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In Austria, population data disaggregated by age and place of residence are
available only from the censuses held every ten years — the most recent results
are for 1961 and 1971. The calculation of migration rates immediately presents
a problem because, as mentioned in the previous section, the migration data
correspond to the period 1966—1971; it is impossible to calculate the exact size
of the population in 1966 because of the unknown number of international
migrants.

2.3 Data Preparation

The multiregional population analysis is based on the following data from the
Central Statistical Office (Osterreichisches Statistisches Zentralamt 1970—1974):

I. Annual number of births, disaggregated by the province of birth and
the age of the mother (one-year age groups), taken from current demo-
graphic statistics.

2. Number of deaths, disaggregated by the province of death and the age
of the deceased, over the five-year period from 1969 to 1973 inclusive
(taken from current demographic statistics).

3. Number of migrations, disaggregated by the province of origin, the
province of destination, and the age of the migrant, over the period
1966—1971 (taken from census data).

4. Total population, disaggregated by province of residence and age of
resident (five-year age groups), taken from the 1971 census.

However, the data listed above are not in a form suitable for direct use in the
multiregional population model, the results of which are discussed in Section 3;
it is first necessary to make a number of adjustments and assumptions, which
are described below.

1. The model requires the number of births between the beginning of
May 1966 and the census in May 1971; this is assumed to be approxi-
mately five times the number recorded by the census.

2. The model requires the number of deaths between 1966 and 1971;
this is assumed to be equal to the figure given in the data for the period
1969—1973 inclusive.

3. The model requires the number of migrations between 1966 and 1971;
this is derived from a 1971 census question on place of residence five
years earlier, i.e., in 1966. An origin—destination matrix is constructed,
with a typical element m;;(x) representing the number of people in
region j aged x to x + S at the time of the census (1971) who lived in
region i five years earlier (in 1966). This necessarily means that the
migration of children aged less than five in 1971 is not recorded
[m;;(0) = 0]. To overcome this problem, the data m;; for each age



group were transferred to the group five years younger to produce a new
matrix with typical elements iﬁ[j such that

mii(x) = my(x + 5)

However, this simple but crude procedure cannot be applied to the
data for the groups aged 80—84 and 85 and over. In this case it is
assumed that the migration rates in the two age groups are the same,
which leads to the equations

,;(80) + m,;(85) = m;;(85)

m;(80) _ mi;(85)  my;;(80) + ;;(85)
P;(80)  P(85)  Pi(80)+ Pi(85)

where P;(x) is the number of people aged x to x + 5 living in region i.
These equations may be combined to produce estimates of the revised
origin--destination matrices for the two oldest population groups:

my;(85)

7,;(80) = P(80) ——————
mii(80) = FiB0) b oy ¥ P8s)
5 (85) = P85y — (8
m.» = . - _——
o ! P;(80) + P;i(85)
4. The model requires the size of the population halfway through the
period 1966—1971; this is assumed to be the same as the value recorded
by the 1971 census,

2.4  Regional Population Dynamics

The geographical areas and populations of the nine provinces and the four
regions used in the multiregional analysis have already been presented in Table
5. 1t is immediately clear from this table that the urban province of Vienna
contains a very large proportion of the population, even though it is by far the
smallest of the provinces: over 20% of the Austrian population actually live in
Vienna. while nearly 25% live within commuting distance of the capital. The
aggregated region comprising Vienna, Lower Austria, and Burgenland also has a
disproportionately high share of the population: over 44% of Austrians live in
the East, which covers only 28% of the total land area of the country.

This unbalanced population distribution has led to a very odd pattern in
the population of the major cities. The rank—size rule suggests that if the popu-
lation of the largest city in a country is |.6 million (Vienna), the second-largest
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city should have a population of 811,000; however, the total population of the
eight provincial capitals only just exceeds this figure. The second-largest city,
Graz, actually has only 250,000 inhabitants. The difference in the sizes of the
cities has been eroded slightly in recent years by the combination of a falling
birth rate not quite matched by greater in-migration in Vienna, and increased
population growth in the other major cities.

One of the main reasons for regional differences in population dynamics
is the difference in the age structure of the population between the regions.
As discussed in the following section, the population of the East is considerably
“older” than those of the other three aggregated regions; the average age of an
inhabitant of the East is 39, as compared with an average age of 34 in the South
and Central regions, and 32 in the West. More than 54% of the people aged 65
years and over are found in the East, and more than half of these live in Vienna.

The other main cause of regional differences in population dynamics is
to be found in the age-specific rates of fertility, mortality, and migration; these
are considered in Sections 2.4.2, 2.4.3, and 2.4.4, respectively.

Finally, the relative importance of the two components of regional popu-
lation growth, migration and natural increase (produced when there are more
births than deaths), is discussed in Section 2.4.5.

2.4.1 AGE STRUCTURE OF THE REGIONAL POPULATION

The age structure (proportion of the population in each age group) of the in-
habitants of Vienna, Styria, and Tyrol is illustrated in Figure 4; corresponding
information is given in Figure 5 for the aggregated East, South, and West
regions. (The populations of the provinces making up the South and Central
regions have virtually the same age structure, represented by Styria in Figure 4
and the South in Figure 5.)

It is clear that the three provincial populations considered in Figure 4 have
quite different age profiles; that of Vienna is particularly odd. A comparison of
Figures 4 and 5 suggests that Tyrol and Styria are quite typical of the West and
South regions, respectively, while the age profiles of Vienna and the East region
show certain marked differences. However, all curves display local minima in
the groups aged 50—55 and 35—40in 1971: these may be explained by the large
number of deaths in the group aged 18—29 during the second world war, and
the fall in birth rates between 1931 and 1936 (see Table 3), respectively. The
pronatalist policy pursued just before and during the second world war meant
that there was hardly any drop in the number of births during the war, and
therefore the 1971 age profile shows only a slight inflection between the ages
of 25 and 30. The only exception is Vienna, which has a peak in this age group,
presumably caused by in-migration of young people from Burgenland and
Lower Austria since the profile for the East region shows no trace of such a peak.

The main differences in the age structure of the provinces (and regions)
lie at the ends of the age spectrum: in the groups less than 20 or more than 55
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FIGURE 4  Age structure of the inhabitants of Vienna, Styria, and Tyrol in 1971.

years old in 1971, The East region, and particularly Vienna, has a much lower
proportion of young people than do the South and Central regions, while the
West has the “youngest” population of all the regions. Conversely, the East
region, and particularly Vienna, has a much “‘older” population than the South
and Central regions, while the West has a much lower proportion of elderly
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FIGURE 5 Age structure of the inhabitants of the East, South, and West regions in 1971.

people than any other region. This is shown clearly in Table 6, which gives the
percentages of the population of each province or region in the pre-labor-force
age groups (0—19), of labor-force age (20—64), ard in retirement (over 65 years
old); the mean age of the population in each province and region is also given.
As discussed above, the proportion of people aged between 20 and 64 does not
vary widely between the provinces (ranging from 52.6% in Vorarlberg to 59.5%
in Vienna) and the difference is even less for the regions (52.9% in the West to
56.2% in the East). However, the proportions in the younger and older age
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TABLE 6 Age structure and mean age of the population in each province and
region (1971).

Province L a

or Percentage of population in age group Mean age
region 0-19 20-64 65+ (years)
Vienna 20.5 59.5 200 41.8
Lower Austria 319 529 152 36.5
Burgenland 335 533 13.2 355
Carinthia 36.2 523 114 336
Styria 336 536 12.8 349
Upper Austria 353 527 120 339
Salzburg 344 545 11.2 335
Tyrol 364 530 10.6 325
Vorarlberg 378 526 9.5 313
East 26.5 56.2 17.4 39.0
South 344 532 124 345
Central 35.1 532 11.8 338
West 36.8 529 10.3 32.1

9The percentages of the regional population in each age group may not sum to exactly 100% due to in-
dependent rounding.

groups show a much greater variation: only 20.5% of the population of Vienna
is less than 20 years old, while the corresponding figure for Vorarlberg is aimost
double, at 37.8%. People aged 65 and over constitute 20% of the population of
Vienna and only 9.5% of the population of Vorarlberg, i.e., the proportion of
elderly people is more than twice as high in Vienna as in Vorarlberg. Once again
the differences are not so pronounced at the four-region level, although it is
still clear that the East has by far the “‘oldest” population (17.4% aged 65 and
over), the West has the “youngest’ population (36.8% aged 19 and less), and
the South and Central regions lie somewhere in between. This is also reflected
in the mean ages, which range from 39.0 in the East to 32.1 in the West, rising
as high as 41.8 in Vienna and falling to 31.3 in Vorarlberg.

The effect of the regional (provincial) age structure of the population is
illustrated by the differences between the crude rates of birth, death, and mi-
gration, which give the number of events per thousand members of the regional
population (regardless of age structure), and the corresponding gross rates,
which are calculated by summing the age-specific rates and multiplying by
five (the width of the age group). The gross rates thus provide a measure
of the number of events which might be expected to occur over a lifetime
spent in the region in question. This aspect is discussed in more detail in
the sections on regional fertility, mortality, and migration differentials, which
follow.
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TABLE 7 Age-specific fertility rates (number of children born per thousand
women) and total fertility rates? observed in Austria in 1971 and 1978.%

o L Total
Fertility rates of women in different age groups fertility
Year 10-14 15-19 20-24 25-29 30-34 35-39 40-44 454+ rate
1971 0.15 5608 150.38 109.30 73.18 39.23 1155 076 220
1978 0.11 3577 11724 97779 4755 1947 592 039 162

2The total fertility rate is calculated by summing the age-specific rates and multiplying the result by five
(the width of the age group). It represents the average number of children born to each woman in a life-
time assuming that all women live through all fertile age groups (i.e., the effects of mortality before the
end of the reproductive period are not included).

Data taken from the Demographisches Jahrbuch Osterseichs (1978).

2.4.2 REGIONAL FERTILITY DIFFERENTIALS

Table 7 shows that between 1971 and 1978 fertility rates in Austria decreased
by an average of more than 25%. Fertility rates fell in all age groups, but the
reduction was particularly marked in the cases of women over thirty or under
twenty years of age.

The current age-specific fertility rates calculated using the assumptions
listed in Section 2.3 are given in Appendix B for both the nine-province and
four-region systems. These data are illustrated in Figure 6 for the provinces of
Vienna, Burgenland, and Vorarlberg. It is clear from the figure that the general
level of fertility in the urban province of Vienna is much lower than in the
more rural areas; this is also demonstrated by the values of the gross reproduc-
tion rate (GRR)*, which range from 0.82 in Vienna to 1.31 in Vorarlberg. The
curves for the eastern provinces of Burgenland and Vienna both display a sharp
peak at the age of 22; the curve for the western province of Vorarlberg also
reaches a maximum at this age, but declines only very slowly until the age of
27, after which it falls away rapidly. The mean age at childbirth is almost one
year greater in the West than in the South and Central regions (27.8 as com-
pared with 26.9), and nearly two years greater than in the East (26.0).

2.4.3 REGIONAL MORTALITY DIFFERENTIALS

The age-specific mortality rates in the nine provinces and four aggregated re-
gions are given in Appendix B; the age profile of mortality does not seem to
show any significant regional variations (see Figure 7). Death rates are in gen-
eral lower in the West than elsewhere, as indicated by the gross mortality rates*:
2.77 in Tyrol and Vorarlberg as compared with 3.13 in the eastern province of

*Gross rates are calculated by summing the age-specific rates and multiplying by five (the width of the
age group). The gross rates thus provide a measure of the number of events which might be expected to
occur over a lifetime, and are unaffected by the age structure of the population.
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FIGURE 6 Age-specific fertility rates (per thousand) in the provinces of Vienna, Burgenland,
and Vorarlberg in 1971,

Burgenland, 3.03 in the southern province of Styria, and 3.04 in the central
province of Upper Austria. The infant mortality rate is still quite high, ranging
from 4.7 per thousand in Tyrol (in the West) to 6.2 per thousand in Carinthia
(in the South). The crude death rate (number of deaths per thousand) is much
higher in the East than elsewhere, but this is merely a reflection of the regional
age structure of the population — although Vienna is the province with the
highest crude death rate (17.1 per thousand), it does not have the highest mor-
tality rate in any of the age groups considered. The average (mean) age at death
shows virtually no regional variation, ranging from 78.5 in Carinthia to 78.9 in
Tyrol.
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FIGURE 7 Age-specific mortality rates (per thousand) between 1969 and 1973. This curve
is virtually the same for all provinces and regions.
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FIGURE 8 Age-specific out-migration rates (per thousand) for the populations of Vienna,
Vorarlberg, Upper Austria, and Carinthia between 1966 and 1971.

2.44 REGIONAL MIGRATION DIFFERENTIALS

Appendix B contains the migration rates, disaggregated by age, representing the
movement of people between provinces and between regions. The age profiles
of migrants leaving (out-migrating from) Vienna, Carinthia, Upper Austria, and
Vorarlberg are illustrated in Figure 8. The curve corresponding to migration
from Vienna is much flatter than the others, with the rate of out-migration
remaining almost constant between the ages of 22 and 27; the most common
destination for migrants in this category is the neighboring province of Lower
Austria. The rate of out-migration among people older than 35 is much greater
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for Vienna than the other provinces; tais flow is composed largely of return mi-
grants going back to their province of origin. The age profiles for Carinthia,
Upper Austria, and Vorarlberg all peak at an age of about 20, with this maximum
rate being almost twice as high in Carinthia as in the other two provinces. Most
of the young migrants from Carinthia move to Styria or Vienna, while those
from Upper Austria choose Salzburg or Vienna, and young migrants from
Vorarlberg tend to go to Tyrol. The main cause of this movement among young
people is the greater opportunity for education, training, and employment in
the larger provincial capitals of Vienna, Styria, Salzburg, Upper Austria, and
Tyrol. It is clear that the geographical position of the provinces also plays a
considerable part in the choice of destination; Appendix A shows that between
1966 and 1971 a total of 781 people aged between 15 and 25 left Vorarlberg
for neighboring Tyrol, while only 375 found their way to the much more dis-
tant province of Vienna. This tendency to migrate to provinces which are close
rather than to those which are further away is also illustrated in Table 8, which
gives the crude rates of migration between the nine provinces. The table shows
that migration to the neighboring province of Lower Austria accounts for over
two-thirds of the migrations out of Vienna, while migration to Viennaisrespon-
sible for nearly three-quarters of the migration from Lower Austria. This is
demonstrated even more clearly in Table 9, which gives the crude migration
rates for the four aggregated regions East, South, Central, and West. The total
crude migration rates given for the regions in this table are much smaller than
the corresponding figures for the provinces in Table 8; this is because migration
between the provinces within each region is necessarily excluded in Table 9.

The largest total out-migration rate (7.03 per thousand) is experienced in
the small agricultural province of Burgenland, and is largely a result of young
people moving the relatively short distance to the federal capital, Vienna.
Upper Austria has the smallest total out-migration rate (2.98 per thousand),
possibly because the province has important industrial and agricultural sectors,
as well as a thriving tourist industry, and can provide sufficient employment for
the young people who grow up there.

There is a large flow of migrants to Vienna from all areas of the country;
Vienna is either the most popular or the second most popular destination from
all provinces except Vorarlberg. The most unpopular destination of migrants
from provinces in the South, West, and Central regions is Burgenland. This is
reflected in the data given in Table 10, which shows the number of arrivals,
departures, and corresponding net gain (or loss) through migration in the nine
regions and the four provinces between 1966 and 1971; the average annual net
migration rate is also given. Four provinces actually gained population through
migration: Vienna, Salzburg, Tyrol, and Vorarlberg. The other five provinces
lost population through migration, with Burgenland having the most negative
net migration rate.

At the regional level, Table 9 shows that the South had the highest crude
out-migration rate, while the East had the lowest. The East was the most likely
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TABLE 8 Crude rates of migration (per thousand) between provinces, 1966—1971.2

Crude rates of migration from each province

Province of

destination Vienna Lower Austria Burgenland  Carinthia Styria Upper Austria  Salzburg Tyrol Vorarlberg
Vienna 0.0 4.8 4.2 1.0 09 0.7 09 0.5 0.5
Lower Austria 3.5 0.0 1.6 0.3 0.5 0.5 04 0.2 0.2
Burgenland 0.2 0.2 00 0.04 0.1 0.02 0.03 0.02 0.04
Carinthia 0.2 0.09 0.05 0.0 05 0.09 04 04 04
Styria 03 03 0.7 1.2 00 0.3 0.6 04 0.7
Upper Austria 0.4 0.7 0.2 03 04 0.0 1.6 0.5 0.3
Salzburg 0.2 0.2 0.09 0.6 05 09 0.0 0.6 0.3
Tyrol 0.2 0.1 0.08 0.8 04 0.3 08 00 1.1
Vorarlberg 0.06 0.06 0.09 0.5 0.3 0.07 0.2 0.5 0.0
Total® 5.03 641 7.03 471 3.59 298 4.83 3.07 3.60

%Taken from Appendix B.
The total crude out-migration rate may not be equal to the sum of the destination-specific rates due to independent rounding.
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TABLE 9 Crude rates of migration (per thousand) between aggregated regions,
196619712

Crude rates of migration from each region

Region of

destination East South Central West
East 0.0 1.5 1.3 08
South 0.5 00 0.6 09
Central 0.7 09 0.0 09
West 02 09 0.5 0.0
Total® 13 32 24 2.5

9Taken from Appendix B.
The total crude out-migration rate may not be equal to the sum of the destination-specific rates due to
independent rounding.

TABLE 10 Number of migrants arriving in and departing from each province
and region between 1966 and 1971, with the corresponding net population
gain and average annual net migration rate.

Province or

Tegion No. of arrivals No. of departures Net gain Net migration rate
Vienna 55,904 40,611 15,293 1.894
Lower Austria 38911 45304 —6,393 —0.904
Burgenland 47701 9,562 —4 861 —3.573
Carinthia 7,681 12,370 —4 689 —1.784
Styria 13,847 21,396 —7,549 —1.267
Upper Austria 16,405 18,223 —1,818 —0.297
Salzburg 15,063 9,707 5,356 2.666
Tyrol 11,690 8,303 3,387 1.253
Vorarlberg 6,170 4,896 1,274 0.939
East 26,242 22,203 4,039 0.245
South 15,535 27,773 —12,238 —1.425
Central 22,815 19,277 3,538 0435
West 14924 10,263 4,661 1.148

destination for migrants coming from the South and Central regions, and the
least likely for people moving from the West. The largest population flow from
the East was directed toward the Central region, with the West the most un-
popular region of destination for people from the East. Table 10 shows that the
South was the only region to lose population, the net gains being shared almost
equally by the East, West, and Central regions.
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The average age of the migrants ranged from 26.3 for people moving from
Burgenland to 31.8 for people leaving Vienna. In general, the mean age of mi-
grants entering a province with a net gain through migration was lower than the
mean age of the migrants leaving it;, the reverse is true of provinces which
suffered a net loss through migration. However, thisis not the case for the regions:
though the Central region made a net population gain through migration, the
average age of people entering the region wasgreater than that of those leaving it.

2.4.5 COMPONENTS OF REGIONAL POPULATION GROWTH

The growth of a regional population is determined by the combination of four
factors: the number of births in the region, the number of deaths in the region,
the number of people arriving in the region, and the number of people departing
from the region. The number of births minus the number of deaths is generally
called the natural increase; the number of arrivals minus the number of depar-
tures is known as the net migration. Migrants are divided into two main cate-
gories: those moving within Austria (interregional or interprovincial migrants),
and those migrating to or from another country (international migrants). Only
the first group is included in this analysis.

Table 11 summarizes the natural increase and the net (interregional or
interprovincial) migration in the nine provinces and the four regions between

TABLE 11 Components of regional population growth, 1966—1971.

Net

Province or 1971 Natural interregional Population  Percentage
region population  increase migration growth change?
Vienna 1614841 —527347 15,293 —37,054 —22
Lower Austria 1,414,161 —135 —6,393 —6,528 —0.5
Burgenland 272,119 2,555 —4 861 —2,306 —0.8
Carinthia 525,728 13,489 —4,689 8,800 1.7
Styria 1,192,100 17,606 —7,549 10,057 0.9
Upper Austria 1,223,444 27984 —1,818 26,166 22
Salzburg 401,766 13,732 5,356 19,088 5.0
Tyrol 540,771 21,992 3,387 25,379 49
Vorarlberg 271 473 14,715 1,274 15,989 6.3
East 3,301,121 —49927 4,039 —45 888 —14
South 1,717,828 31,095 —12,238 18,857 1.1
Central 1,625,210 41,716 3,538 45,254 29
West 812,244 36,707 4,661 41,368 54

aPopulation growth as a percentage of the (estimated) 1966 population. The 1966 population is not
known exactly because the number of international niigrations between 1966 and 1971 is not recorded;
the population is estimated by subtracting the population growth through natural increase and net inter-
regional migration from the population observed in 1971.
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1966 and 1971. The total population growth is obtained by adding these two
components together — this figure is also givenin the table. Asnoted in an earlier
section, it is not possible to obtain the exact size of the population in 1966
because of the unknown effects of international migration, and so the percent-
age change in the size of the regional population is given in terms of an estimated
value.

Natural increase seems to play a more important part than net migration
in determining overall population growth in all provinces except Burgenland
and Lower Austria, and in all four regions. Although Vienna gained over 15,000
people through migration, it lost more than three times this number through
an excess of deaths over births. Burgenland and Lower Austria were the only
provinces with a fall in population caused by net out-migration. All three
eastern provinces suffered a net loss in population, with the largest percentage
change (—2.2) occurring in Vienna,; the other provinces gained population to a
greater or lesser degree. The western provinces, Tyrol and Vorarlberg, made the
largest percentage gains (4.9 and 6.3, respectively); although this was due mainly
to a high rate of natural increase, both provinces also profited from migration.
Carinthia and Styria (in the South) also gained population through natural
increase, but lost over 12,000 inhabitants to other parts of Austria.

Most of these differences can be attributed to the wide variations in the
age structure of the regional and provincial populations.

3 MULTIREGIONAL POPULATION ANALYSIS

Multiregional population analysis grew out of a desire to investigate problems
which could not be studied using the more conventional methods of single-
region analysis. The traditional approach follows the changes in the population
of a single region, assuming that the only means of entering and leaving the
population are birth and death, respectively, and that age-specific rates of fer-
tility and mortality take a given course. However, it is clearly unrealistic to
exclude the effects of migration on population growth and redistribution, and
to overcome this failing Rogers and his associates at the International Institute
for Applied Systems Analysis (IIASA) have extended the single-region theory
to describe, analyze, and project the changes in the population of a system of
regions connected by migration flows (Rogers 1975, Willekens and Rogers
1978).* It is assumed in this report that each region is associated with charac-
teristic rates describing fertility, mortality, and migration to every other region
in the system, and that these age-specific rates remain constant; it is also assumed
that migrants adopt the demographic rates of the region in which they live,
regardless of their region of birth.

*Note that the country itself is regarded as closed to migration, i.e., migration to and from other coun-
tries is not considered in the analysis.
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This approach is used in the following sections to analyze the demographic
data for the nine provinces and four regions of Austria discussed previously.
The most important results are obtained from the multiregional life table, which
follows the progress of a group of people born at the same time in the same
region; this is discussed in Section 3.1. The analysis also yields a number of new
measures of fertility and migration; these are considered in Section 3.2. Finally,
the regional populations that would be produced if 1971 rates of fertility, mor-
tality, and migration were to remain unchanged for fifty years or longer are
calculated, analyzed, and compared with other projections in Section 3.3.

3.1 Multiregional Life Table

The multiregional life table is one of the most important products of multire-
gional demographic analysis. It is generated by considering a hypothetical group
of people (birth cohort) born at the same time in a given region or regions, and
follows their progress as they migrate, and eventually die, in accordance with a
calculated set of age- and region-specific mortality and migration rates (see
Appendix C). As noted above, migrants are assumed to adopt the demographic
rates of the region in which they live, rather than retaining those of their region
of birth. The computer programs used to calculate the multiregional life tables
are given in Willekens and Rogers (1978).

A life table can be interpreted in a number of different ways. If the initial
size of each regional cohort, or radix, is set equal to 100,000, the life-table
statistic /;(x) denotes the number of individuals among all regional cohorts who
might be expected to survive to exact age x in a given region i. The complete
life table may also be viewed as representing the age structure and regional dis-
tribution of a national stationary population (one in which the annual number
of births is equal to the annual number of deaths) consistent with the observed
mortality and migration rates, i.e., it may be seen as the structure of the total
population at a given instant in time rather than as the evolution of a birth
cohort over a lifetime. This stationary population, also known as the life-table
population, may deviate considerably from the observed population since the
latter is largely determined by past demographic rates. The results obtained
from a life table describe the behavior of the stationary population rather than
that of the observed population; they therefore depend only on the age-specific
rates and not on the observed age composition or regional distribution. All of
the life-table statistics are compatible with each other in that it is possible to
deduce one set from another; each, however, provides a different way of looking
at the data. The use of a representative sample of life-table statistics is illustrated
with specific examples in the following sections.

3.1.1 LIFE HISTORY OF THE BIRTH COHORT

The life-table statistic used to trace the regional distribution and reduction in
size of a birth cohort as the members grow older and eventually die is the
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expected number of survivors in each region at age x. This has been calculated
separately for cohorts of 100,000 people born in each of the nine provinces
and in each of the four regions; the results are shown in Appendix C. As an ex-
ample, Table 12 gives the expected number of survivors in each province at age
x for an initial cohort of 100,000 people born in Burgenland. The table shows
that 2595 of the initial cohort will die before the age of 5, and that, of those
remaining, 94,646 will live in Burgenland and 2759 will live in other parts of
Austria. At 10 years of age, 92,616 children born in Burgenland will live in their
province of birth, though not all of them will have lived there continuously ; some
will have lived elsewhere at the age of 5 and returned to Burgenland when they
were between 5 and 10 years old. Over 50% of the people born in Burgenland will
live in their province of birth at the age of 60. It is clear that Vienna is the most
popular destination for people born in Burgenland: 13,023 of the original 100,000
will live in Vienna at the age of 20, this figure rising to 17,461 at the age of 40.

It is obviously not possible to analyze the data for all age groups and for
all provinces of birth in a short report of this nature; however, as an example,
Tables 13 and 14 show the probabilities that an individual born in a given prov-
ince or region will be living in the same or any other province or region at the
age of 20. Although the figures given in these tables are influenced by the pro-
vincial (or regional) variations in the mortality rates, they are primarily a measure
of the long-term effects of migration. It is clear that the probability of living
in the province or region of birth at the age of 20 (given by the main diagonals
of Tables 13 and 14) is very high for all areas, ranging from 0.75 in Burgenland
to 0.90 in Tyrol, with even greater values being recorded for the aggregated
regions. This is particularly remarkable since young people are generally regarded
as the most mobile section of the population. Table 15 compares the propor-
tions of the initial cohort expected to survive in the province (or region) of
birth at the ages of 20, 35, and 65.

This table shows that Lower Austria and Burgenland retain a smaller pro-
portion of their native population at the three ages considered than do any of
the other provinces; however, the aggregated East region retains a greater pro-
portion of the initial birth cohort at these ages than do the other aggregated
regions. This reinforces the observation (Table 13) that most of the migration
from Lower Austria and Burgenland is directed toward Vienna. The percentage
of the native population remaining in the region of birth is lowest for the South,
at all ages considered; this is because there is a not insignificant flow of migrants
from this region to the more economically strong provinces in the East (see
Table 13). However, it must be emphasized that all of the provinces and regions
retain a remarkably high proportion of their native populations at all ages.

3.1.2 EXPECTATIONS OF LIFE

The same feature is also demonstrated by another life-table statistic: the num-
ber of years that a person aged x, born in a particular region, may expect to live
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TABLE 12 Expected number of survivors at exact age x in each province for an initial cohort of 100,000 born in
Burgenland .’

Number of survivors living in each province

Age  Total Burgenland  Carinthia Lower Austria Upper Austria ~ Salzburg  Styria Tyrol Vorarlberg Vienna
0 100,000 100,000 0 0 0 0 0 0 0 0
5 97 405 94 646 24 866 68 39 375 15 42 1,329

10 97,200 92,616 42 1,460 128 60 586 33 62 2,214

15 97,053 85,900 99 2834 247 141 1,221 139 142 6,330

20 96,374 75,304 186 4344 528 302 2,089 305 293 13,023

25 95,768 70,437 263 5,558 733 480 2,564 402 373 14,958

30 95,024 65,768 346 6,664 952 568 2,983 469 459 16,815

35 94,286 63,795 368 7,165 1,038 596 3,143 493 478 17,211

40 93,129 61,657 384 7,607 1,132 637 3,218 518 513 17,461

45 91,430 59,376 408 7901 1,180 652 3,318 541 516 17,539

50 89,150 57,291 409 7947 1,189 651 3,322 536 515 17,290

55 85,659 54,105 418 7987 1,202 644 3,343 539 503 16918

60 80,989 50,570 415 7,867 1,180 634 3,213 529 485 16,096

65 73,354 45221 394 7,376 1,113 594 2978 502 453 14,724

70 62,267 37,904 352 6451 975 525 2,583 442 396 12,640

75 47949 28911 279 5,087 762 412 2,006 354 316 9,823

80 31,356 18,627 185 3410 506 279 1,323 241 215 6,570

85 15,356 8,861 96 1,722 246 141 648 128 108 3,406

“Taken from Appendix C.



D xipusddy woij usyel,

LL8O S€00 9000 s000 100 6000 1000 000 100 draqrerop
€100 8680 €100 6000 1600 800°0 0000 +00°0 £10°0 [0IAL
000  $20°0 vv8 0 90’0  LI0O 8000 0000 800°0 +70°0 Sinqzreg
7000 6000 5700 7880 6000 7000 100°0 7100 TZO0  emsny 1addn
1100  #I00 €100 I100 6580 1100 £00'0 £10°0 9700 euA)g
9100 200 L10°0 8000  vEOO 1280 1000 LOO'O €00 BIqIunR)
€000 €000 £00°0 S000 1200 7000 £SL°0 £90°0 0£1°0 pueuaging
7000 000 9000 8100 8000 2000 5000 88L°0 1€1°0  BHISY IamMoT]
7000 $S000 9000 0100 6000 +00°0 9000 6L0°0 80 BUUSIA
S1equieiop  [0IAL gmgqzes  emsny 1addp elA1S erqiuie)  pueuading BIIISNY 13MO] BUUATA yiuq

soutao1d ut ural] pue g7 s3e 01 SurAlaIns Jo AJIqeqold

Jo eoulA0Ig

» 0T Jo 98z oy

1 2durroxd 19730 Aue IO swes 9y} Ul SUulAl] 99 [[Im 2oulsold UsAIS B Ul UIOq [BNPIAIPUI Uk Jey) AJfIqeqold €1 T19V.L

31



32

TABLE 14 Probability that an individual born in a given region will live in
the same or any other region at the age of 207

Probability of surviving to age 20 and living in region

Region of

birth East South Central West
East 0.926 0.012 0.020 0.006
South 0.042 0.865 0.025 0.029
Central 0034 0.014 0.900 0.015
West 0.018 0.020 0018 0911

%Taken from Appendix C.

TABLE 15 Proportion of the birth cohort in each province or region that is
likely to be living in the native province or region at the ages of 20, 35, and 65.
The percentage of a lifetime that might be expected to be spent in the area of
birth is also given.?

Percentage of initial population

Province or L ;
surviving in area of birth at age

Percentage of life

region of expectancy spent in
birth 20 35 65 area of birth
Vienna 84 .4 74.7 534 809

Lower Austria 78.8 67.7 494 76.7
Burgenland 753 638 45.2 73.2
Carinthia 82.1 72.8 552 818

Styria 859 774 58.3 85.2

Upper Austria 88.2 812 62.1 88.1
Salzburg 844 744 554 819

Tyrol 89.8 814 63.1 88.1
Vorarlberg 87.7 79.0 61.1 86.4

East 92.6 87.7 67.6 939

South 86.5 78.8 60.1 86.8
Central 90.0 839 64.7 90.4

West 91.1 83.7 65.4 91.5

2Taken from Appendix C.

after the age of x (also known as the expectation of life at age x). Unlike con-
ventional life tables, the multiregional life table also provides information on
where these remaining years are most likely to be spent. Appendix C contains
data showing the distribution of remaining lifetime at age x for individuals
born in each of the nine provinces and in each of the four regions. The expecta-
tion of life at birth (or total life expectancy) provides an indication of the level
of mortality experienced by people born in a given area, and the regional
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distribution of this life expectancy can give some information about their mo-
bility, though this must be interpreted with care.

Tables 16 and 17 give the expectation of life at birth and the number of
years likely to be spent in each province (or region) for people born in the nine
provinces and four regions, respectively. The total life expectancy does not seem
to vary very greatly over the country, ranging from 70.2 years in the South to
71.5 years in the West, with the lowest provincial life expectancy found in
Burgenland. Table 16 shows that a baby born in Burgenland may expect to live
69.9 years, of which an average of 51,2 (73%) will be spent in Burgenland, 10.3
(15%) in Vienna, and 8.4 (12%) in the rest of Austria. The most striking feature
of Tables 16 and 17 is the very high proportion of lifetime to be spent in the
province (or region) of birth (see also Table 15). This ranges from 73% in
Burgenland to 88% in Tyrol and Upper Austria, and is even more pronounced
at the regional level, rising to 87% in the South and 94% in the East. The quite
marked sociocultural differences between the provinces may partly account
for the tendency of the Austrians to spend a large proportion of their life in
the area of their birth. Another factor may be the availability of sufficient
jobs for the local population in each province so that they do not need to mi-
grate to find work. Table 16 shows that natives of Vienna, Lower Austria, and
Burgenland spend more years than any other group in a single province other
than that of birth; in all cases, this province also lies in the East. For example,
a baby born in Vienna is likely to spend 8.6 years of his life in Lower Austria,
and a baby born in Burgenland will spend an average of more than 10.3 years
in Vienna. This once again illustrates the socioeconomic unity of the three
provinces in the East: people move from Vienna to the neighboring small
villages in Lower Austria (which totally surrounds the capital) as part of the
suburbanization process, while natives of Burgenland and Lower Austria tend
to move to Vienna for better opportunities in employment or education. In all
other cases an Austrian is likely to spend less than 4 years in any province other
than that of birth; in most cases the figure is less than 2 years, or 3% of an av-
erage lifetime.

The expectation of life disaggregated by place of future residence may really
only be regarded as a measure of the mobility of the population if the total
life expectancy (at birth) is considered. It is of course possible to calculate the
proportion of time that an x-year-old native of a given province is likely to
spend inside and outside the province of birth; this has been done for people
aged 20, 35, and 65, and the results are given in the left-hand section of Table
18. The proportion of time spent outside the province (or region) of birth actu-
ally increases with age in all cases; this can hardly be attributed to an increase in
mobility in the older age groups! The point to consider here is that the distri-
bution of life expectancies represents the total number of years spent in each
province or region by the members of the birth cohort; this is then averaged to
give the number of years spent in each province or region by an individual
member of the cohort. For example, a group of 30 people might spend a total
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TABLE 16 Expectation of life at birth, and number of years likely to be spent in each province in a lifetime, for people
born in each of the nine Austrian provinces.?

Number of years spent in each province Total life

Province of expectancy
birth Vienna Lower Austria Burgenland Carinthia Styria Upper Austria Salzburg Tyrol Vorarlberg (years)b
Vienna 572 8.6 0.7 0.5 1.0 1.3 0.8 06 0.2 70.7
Lower Austria 11.5 539 0.6 03 0.9 1.9 0.6 05 02 70.3
Burgenland 10.3 46 51.2 0.2 20 0.7 0.4 03 03 69.9
Carinthia 2.8 1.0 0.1 57.5 3.1 1.0 1.6 2.2 1.3 703
Styria 2.5 15 04 12 59.8 13 1.3 12 09 70.2
Upper Austria 2.1 1.5 0.1 03 09 62.2 23 09 0.2 70.6
Salzburg 24 11 0.1 09 1.7 39 582 23 04 71.1
Tyrol 15 0.7 0.1 1.0 1.0 1.3 1.5 63.1 1.4 71.6
Vorarlberg 14 0.6 0.1 12 1.8 0.8 0.8 30 61.7 71.4

9Taken from Appendix C.
BThe total life expectancy may not exactly equal the sum of the number of years spent in each province due to independent rounding.
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TABLE 17 Expectation of life at birth, and number of years likely to be spent
in each region in a lifetime, for people born in each of the four aggregated re-
gions of Austria’®

Number of years spent in each region Total life
Region of expectancy
birth East South Central West (years)b
East 66.2 14 22 0.7 70.5
South 42 60.9 26 2.5 70.2
Central 3.7 1.6 639 1.5 70.7
West 22 23 24 64.5 71.5

2Taken from Appendix C.
The total life expectancy may not exactly equal the sum of the number of years spent in each region due
to independent rounding.

TABLE 18 Proportion of remaining life expectancy at four ages likely to be
spent outside the province or region of birth, compared with the proportion
of the surviving birth cohort likely to be living outside their native area at the
same ages.”

Proportion of remaining life expec- Proportion of surviving birth co-

. tancy to be spent outside area of hort living outside area of birth

Province or .
. birth at age at age

region of
birth 0 20 35 65 0 20 35 65
Vienna 19.1 24.1 26.5 29.6 00 12.5 213 28.7
Lower Austria 234 299 320 345 00 18.2 28.2 335
Burgenland 26.8 343 368 39.8 00 218 323 383
Carinthia 18.3 236 243 269 0.0 145 224 26.2
Styria 14.7 19.0 20.6 225 00 10.7 17.8 216
Upper Austria 119 154 16.7 18.8 00 8.5 14.1 17.7
Salzburg 18.1 233 254 27.6 00 12.6 215 270
Tyrol 11.8 15.3 16.8 18.1 0.0 7.2 142 179
Vorarlberg 13.7 17.7 19.2 20.6 00 9.1 16.7 204
East 6.1 79 8.7 9.6 0.0 39 7.3 9.3
South 13.3 17.2 18.5 20.0 00 10.0 16.2 193
Central 9.6 12.4 135 15.1 00 6.6 11.3 143
West 98 12.7 139 149 0.0 58 11.8 149

@Taken from Appendix C.

of 30 years in a given region in the period under consideration; averaging would
suggest that each person spends one year in the region. However, common
sense would point to a different conclusion: one person moved to the region
and stayed there for 30 years, while the other 29 members of the group did not
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enter the region at all. These two suggestions lead to quite different pictures of
migratory behavior, with a wide range of possibilities lying in between.

The data on the left-hand side of Table 18 become much more plausible
if, instead of viewing them as the proportion of time that each individual will
spend outside the region of birth, the figures are interpreted as the proportion
of its collective lifetime that the cohort will spend outside its region of birth.
For example, rather than assuming that all 65-year-old natives of Vienna will
spend 29.6% of their remaining lifetime outside their province of birth, it
could be assumed that 29.6% of surviving 65-year-old natives of Vienna will
spend all of their remaining lifetime away from Vienna. The truth obviously
lies somewhere between these two extremes.

The right-hand side of Table 18 gives the proportions of the birth cohort
surviving to the ages of 20, 35, and 65 that live outside the province (region) of
birth at these ages. It is very interesting to compare these figures with the
data on the left-hand side of Table 18, i.e., with the proportions of life expec-
tancy at these ages to be spent outside the province of birth. The provincial
data for age O show absolutely no correlation because the proportion of the
birth cohort living outside the province of birth is naturally zero in all cases,
while the corresponding proportion of life expectancy varies between 12% and
23%. Thus the distribution of life expectancies at birth can provide some infor-
mation about the propensity of the population to migrate from their native
province, though with the reservations discussed above. However, the data for
age 65 show a very good correlation: the proportion of the surviving birth co-
hort living outside the province of birth is in all cases between 94% and 99%
of the corresponding proportion of life expectancy. This seems to imply that
virtually all of the cohort life expectancy lived outside the province of birth
at ages greater than 65 is due to people who were already living outside their
province of birth at the age of 65 and who remain there until they die. Thus
migration is almost insignificant at this age, despite the relatively high values
given on the left-hand side of the table.

The data for the ages 20 and 35 show less correlation, as would be expected;
the proportions of the surviving birth cohort living outside the province of
birth lie in the ranges 47—63% and 80—92% of the corresponding proportion
of life expectancy at the ages of 20 and 35, respectively. It is clear that people
settled outside their province of birth at the age of 20 can account for a maxi-
mum of only 63% of the total time spent outside the province by the cohort
after the age of 20 — the remainder must be made up by migration. Similarly,
people settled outside their province of birth at the age of 35 can account for a
maximum of up to 92% of the total time spent outside the province by the birth
cohort after the age of 35; this shows that the effect of migration has already
begun to diminish. [t must be emphasized that these are very broad generaliza-
tions based upon the assumption that the Austrian population is not very
mobile, and that people are not likely to migrate more than once. This assump-
tion is examined in the next section.
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3.1.3 SURVIVORSHIP PROPORTIONS

The survivorship proportion is another statistic that may be derived from the
life table. It is defined as the proportion of the life-table population in a given
age group and a particular region that will survive to be in the next age group
and live in the same or another region five years later. The survivorship propor-
tions for all age groups in each of the nine provinces and four regions are given
in Appendix C.

Table 19 contains selected data from this Appendix; it shows the propor-
tion of the (age-specific) life-table population that will survive and live in the
same province or region five years later, for five age groups. This is essentially a
measure of the mobility of the population: the higher the proportion that
remains in the same province or region for five years, the less mobile is the
population under consideration. Table 19 suggests that Austrians show remark-
ably little inclination to migrate, even during the traditionally mobile period
between the ages of 15 and 30; the survivorship proportions for the groups
aged 15—19 and 20-24 do not fall below 0.90 in any province, and are greater
than 0.95 in each of the four regions. (The relatively low figures in the 65—69
age group are caused more by an increase in mortality than any upsurge in mi-
gration.) Although it is impossible to carry out a complete analysis here, it is
interesting to briefly compare the survivorship proportions found in Austria
with those calculated for other countries as part of the IIASA study. The urban

TABLE 19 Proportion of the (age-specific) life-table population in each prov-
ince or region that will survive and live in the same province or region five years
later, for five age groups.

Province or . S . -
Proportion surviving in same province or region five years later

region of

residence 0-4 15-19 20-24 35--39 65-69
Vienna 095 0.94 095 096 0.81
Lower Austria 096 090 093 096 0.81
Burgenland 0.96 0.90 093 0.96 0.80
Carinthia 097 092 0.95 098 0.82
Styria 097 094 096 0.98 0.81
Upper Austria 098 095 097 098 0.81
Salzburg 097 093 095 097 0.82
Tyrol 098 095 0.96 098 0.83
Vorarlberg 097 0.96 0.94 0.98 083
East 0.98 0.97 0.98 098 0.81
South 0.97 0.95 096 0.98 0.81
Central 098 0.96 0.97 0.98 0.81

West 0.98 0.96 0.97 0.98 0.83
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state of Hamburg in the Federal Republic of Germany has approximately the
same population as Vienna; the probability that people aged 20—24 living in
this state will still be living there five years later is only 0.63, compared with a
probability of 0.95 in the Austrian capital (Koch and Gatzweiler 1980). One
of the aggregate regions used in the Netherlands study, South, has a population
comparable to that of the East region in Austria; the probability that 20-24-
year-olds will remain in the same region for five years is 0.87 for the former
and 0.98 for the latter (Drewe 1980). This reinforces the earlier observation
that the population of Austria is remarkable for the very low level of interre-
gional migration.

3.2 Measures of Fertility and Migration

The multiregional life table may also be used to derive a number of measures sum-
marizing the differences in fertility, mortality, and migration behavior of people
born in different parts of Austria. The most important of these measures are
the net reproduction rate (NRR) and the net migraproduction rate (NMR).

3.2.1 NET REPRODUCTION RATE

The net reproduction rate is simply the total number of children that a member
of a life-table population may expect to have throughout his or her lifetime.
This interpretation means that if the NRR is greater than 1, the population will
grow; if the NRR is less than 1, the population will decline; if it is equal to 1,
the population will remain the same size. The NRR can be calculated either for
a single-region life table or a multiregional life table;the latter takes into account
the fact that children are not always born in the same region as their parents.

The single-region NRR is calculated in two stages. First, the annual birth
rates for each age group are multiplied by the number of years a member of
the birth cohort is likely to live between the ages x and x + 5 (this will be less
than 5 years due to the effects of mortality) to give the average number of
offspring born to a member of the birth cohort in each age group. In the sec-
ond stage, the averages for all age groups are added together to give the average
number of offspring produced in a lifetime. The multiregional NRR is calculated
in exactly the same way except that the number of years a member of the
birth cohort may expect to live in each age group is further subdivi.led into the
number of years that will be spent in each region of the multiregional system.
For example, a member of the birth cohort born in the East may expect to live
4.77 years, on average, between the ages of 25 and 30; of these, 4.48 years will
be spent in the East, 0.09 will be spent in the South, 0.15 in the Central region,
and only 0.05 in the West. These regional averages are then multiplied by the
(annual) age-specific regional birth rates to give the number of children expected
to be born in each region to a member of the birth cohort in each age group.
It is therefore possible to add together the age-specific figures for each region
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to give the average number of children a member of the birth cohort might ex-
pect to have in each region over a lifetime. The total number of babies produced
by a member of the birth cohort (NRR) is obtained by adding together the
numbers born in each region. Thus the multiregional NRR is affected by regional
differences in fertility (birth rates), mortality (average number of years lived
between two ages), and migration (where these years are most likely to be spent);
the single-region NRR does not include the effects of migration (to regions
with different birth rates) on the reproductive capacity of the cohort.

Tables 20 and 21 give both the multiregional NRR, disaggregated by the
region of birth of the child, and the single-region NRR for parents born in the
nine provinces and four regions, respectively. Table 20 shows that in all of the
provinces except Vienna the birth cohort has a net reproduction rate greater
than 1, i.e., the population born in these provinces may be expected to grow
through natural increase. Natives of Vorarlberg have the largest NRR (1.227)
and, excluding Vienna, those of Lower Austria have the smallest (1.012); in all
cases most of the children are born in the same province as their parents. The
NRR of the Vienna cohort is only 0.849, which implies that the native popula-
tion of Vienna is incapable of regenerating itself; if the city is to grow or even
remain the same size it must rely on migration to swell the population. As noted
above, a large proportion of babies are born in the same province as their par-
ents: this figure ranges from 77% for parents born in Burgenland to 90% for
parents native to Tyrol or Upper Austria. Once again the natural unity of the
three provinces in the East is demonstrated by demographic data: over 11% of
babies born to natives of Burgenland and over 12% of babies whose parents
originated in Lower Austria are born in Vienna. Comparing the single-region
and multiregional NRRs, it is clear that including the effects of migration
causes the net reproduction rate to fall for cohorts born in all provinces except
Vienna (i.e., the single-region NRR is greater than the multiregional NRR every-
where except Vienna). This may be explained by the fact that the birth rate is
lower in Vienna than elsewhere; according to the model, migrants from other
provinces arriving in Vienna will be subject to the rates current in Vienna and
so will produce less offspring than if they had stayed in their province of birth.
Conversely, the multiregional NRR is higher than the single-region NRR for
natives of Vienna because migrants from Vienna benefit (in reproductive terms)
from the higher birth rates prevailing in other parts of the country. Similar
conclusions may be deduced for the regions from Table 21; again, the East is
the only region with a net reproduction rate low enough to suggest that the
native population is unable to regenerate itself through natural increase.

3.2.2 NET MIGRAPRODUCTION RATE

The net migraproduction rate (NMR) is exactly analogous to the net reproduc-
tion rate except that it considers numbers of migrations rather than numbers
of births. It is calculated in the same way as the NRR (see previous section),
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TABLE 20 Net reproduction rates (NRR) for people born in each of the nine provinces, disaggregated by the place of
birth of the child.

P.rovmce of Average number of children born in each province to a member of a birth cohort (NRR) Mu_l u- Smgl i
birth of regional region
parent Vienna Lower Austria Burgenland Carinthia Styria Upper Austria Salzburg Tyrol Vorarlberg NRR? NRR

Vienna 0.656 0.111 0.009 0.007 0.013 0.019 0.011 0.009 0.004 0.849 0.784
Lower Austria 0.126 0.813 0.008 0.004 0012 0.029 0.009 0.008 0.003 1.012 1.052
Burgenland 0.118 0.062 0816 0.003 0.029 0.009 0.005 0.005 0.005 1.054 1.104
Carinthia 0.031 0.012 0.002 0.939 0.047 0.015 0.025 0.037 0.024 1.132 1.153

Styria 0.027 0.019 0.005 0019 0928 0.020 0.020 0.022 0.017 1.076 1.080
Upper Austria  0.022 0.019 0.001 0.004 0.013 1.009 0.036 0.015 0.004 1123 1.138
Salzburg 0.025 0.013 0.001 0.014 0.025 0.059 0.926 0.038 0.007 1.108 1.117
Tyrol 0.014 0.008 0.001 0.015 0.015 0.018 0.021 1.044 0.023 1.161 1.176
Vorarlberg 0.015 0.007 0.002 0.018 0.025 0.011 0.011 0.052 1.087 1227 1.254

IThe total multiregional NRR may not exactly equal the sum of the number of children born in each province due to independent rounding.



4]

TABLE 21 Net reproduction rates (NRR) for people born in each of the four
regions, disaggregated by the place of birth of the child.

Average number of children born in each region

;:iogf()f to a member of a birth cohort (NRR) Total rS;;ili-
parent East South Central West NRR? NRR
East 0.870 0.020 0.033 0.012 0934 0.920
South 0.051 0957 0.041 0.046 1.095 1.101
Central 0.043 0.022 1.030 0.025 1.121 1.132
West 0.025 0.034 0.034 1.091 1.185 1.203

%The total NRR may not exactly equal the sum of the number of children born in each region due to
independent rounding.

using age- and region-specific out-migration rates instead of birth rates. The
total net migraproduction rate can therefore be defined (Willekens and Rogers
1978) as the average number of migrations that an individual born in a given
region may expect to make during a lifetime; as with the NRR, this total can be
subdivided to give the number of events (in this case migrations) that take place
in (or from) each region. The NMR therefore reflects regional differences in mor-
tality and migration; regional differences in fertility have no effect on the NMR.

Tables 22 and 23 give the multiregional NMR, disaggregated by the region
from which the migration takes place, for the nine provinces and four regions,
respectively. The most striking feature of these tables is the remarkably low
value of the total NMR in all areas of the country. The average number of inter-
provincial migrations ranges from 0.211 for natives of Tyrol to 0.454 for
people born in Burgenland; these figures should be compared with NMRs
ranging from 2.36 to 3.31 for cohorts born in the various states making up the
Federal Republic of Germany (Koch and Gatzweiler 1980). Table 22 suggests
that 100 people born at the same time in Vienna are only likely to make a
total of 38 interprovincial migrations between them; of these, 32 (or 84%) will
be migrations away from Vienna. In all cases the great majority of interprovin-
cial migrations (81-87%) take place from the province of birth. Individuals
born in the three eastern provinces are more likely to migrate between provinces
than any other group (though most of these migrations are within the East region);
individuals born in Tyrol and Vorarlberg in the West and Upper Austria in the
South are least likely to migrate. Table 23 shows that natives of the South are
more likely to migrate between regions than people born in any other part
of Austria, and yet even in this case only one Southemer in five is affected.

3.3 Multiregional Population Projection

This section examines the long-term influence of constant regional patterns of
fertility, mortality, and migration on the regional distribution and age structure
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TABLE 23 Net migraproduction rates (NMR) for people born in each of the
four regions, disaggregated by the region from which the migration takes place.

Average number of migrations out of each region by a
member of a birth cohort

Region of Total
birth East South Central West NMR?
East 0.095 0.003 0.004 0.001 0.103
South 0.005 0.192 0.005 0.005 0.207
Central 0.004 0.003 0.147 0.003 0.158
West 0.002 0.005 0.004 0.153 0.165

2The total NMR may not exactly equal the sum of the NMRs out of each region due to independent rounding.

of the Austrian population. It is assumed that all demographic rates remain at
their 1971 levels; the 1971 population is then projected into the future by using
the age-specific mortality and migration rates to calculate the number of sur-
vivors at each age in each region, and adding to this total the number of surviv-
ing newborn babies suggested by the regional fertility rates (Rogers 1975,
Chap. 5).

The results of this projection for the nine provinces and four regions are
given for selected years in Appendix D. It must be emphasized that a projection
is not a prediction: a projection merely describes what would happen under
certain specified conditions — it does not say that this is the most likely out-
come. The results obtained from the projection must therefore not be interpreted
as forecasts of the future, but rather as indications of the way in which the
population would develop if current demographic behavior was not altered either
by natural forces or through human intervention (e.g., population policies).

It can be shown mathematically that the population of asystem of regions,
closed to external migration and with unchanging patterns of fertility, mortal-
ity, and migration, will eventually achieve a stable regional distribution which
then remains constant over time. Two of the most important features of the
stable population are that the rate of population growth in each region is the
same, and that the age structure of each region remains unchanged by the pas-
sage of time. Thus, in the long term, the original age composition of the popu-
lation is ‘“forgotten” in that its influence on the future age composition dis-
appears completely; the stable distribution of ages depends only on the age-
specific rates of fertility, mortality, and migration. However, if the original
age structure is very different from the stable structure it may take a very long
time to reach stable growth.

Figure 9 shows the evolution of the regional populations as a percentage
of the total population over the period covered by the projection to stability.
Although it is clear that a stable population is not likely to be actually ob-
served in Austria, it is nevertheless interesting to follow the development
of the regional populations as they approach stability and to analyze the
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FIGURE 9 Evolution of the regional populations as a percentage of the total population
over the period covered by the projection to stability.

characteristics of the stable population. Figure 9 shows that the stable distribu-
tion of the population among the regions is quite different from the original
(1971) distribution; the proportion living in the East drops dramatically, from
44% in 1971 to 15% at stability, while the proportion living in the West increases
from 11% to 42%. The percentage of the total population resident in the Central
region rises from 22% in 1971 to about 32% in 2271, and then falls to a stable
share of 28%. The South maintains a steady 23% of the total population for
about 50 years; its share then decreases slowly to 15% of the stable population.
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The dramatic fall in the share of the East during the early stages of the projec-
tion may be attributed in part to the large number of elderly people in the region
in 1971, but as the projection continues the initial age structure is forgotten
and the general decline must be caused by regional differences in demographic
rates — in particular the low level of fertility in the East. Similarly, the spec-
tacular growth in the population share of the West is mainly due to local high
rates of fertility and low rates of mortality. The populations of the South and
Central regions had almost identical age structures in 1971, but Figure 9 shows
that this has little effect on subsequent developments; the differences may be
attributed largely to the high rate of migration away from the South, and the
slightly higher level of fertility in the Central region. The projection of the
population of the nine provinces suggests that the proportion of the total pop-
ulation living in Vienna will fall from 22% in 1971 to only 7% at stability: this
is once again due to the low fertility rates in the capital.

It is perhaps more realistic to turn from this long-term picture of popula-
tion growth to focus on the developments in the relatively short period be-
tween 1971 and 2026. Figure 10 illustrates the population redistribution taking
place over this period, while Tables 24 and 25 compare certain important char-
acteristics of the population in 1971, 1991, 2021, and at stability, for the nine-
province and four-region systems, respectively. The trends in redistribution
generally resemble those already discussed: the proportion of people living in
the East falls rapidly (from 44% in 1971 to 36% in 2021); the proportion
living in the West increases more slowly (from 11% in 1971 to 15% in 2021);
the proportion living in the Central region also increases (from 22% to 26%
over the same 50-year period), and the proportion living in the South remains
approximately constant. The mean age of each regional population also changes
over time; the average age of Easterners drops from 39.0 to 38.7 between 1971
and 2021. while the population of the West grows ““older’’ over the same period,
the mean age increasing from 32.1 to 34.0. Note that the difference between
the mean ages of the regional populations decreases with time: in 1971, the
highest mean age (in the East) was nearly 7 years greater than the lowest mean
age (in the West), while by 2021 the difference is only 4.7 years, falling to less
than 3 years at stability. Similar trends may be seen in the mean ages of the
populations of the provinces (Table 24).

The changes in the age structure of the regional populations can also be
analyzed by considering the relative size of the young (less than 20) and elderly
(older than 64) sections of the population in each region in 1971 and 2021.
The proportion of the Eastern population younger than 20 remains virtually
constant (26%) between 1971 and 2021; in all other regions the proportion of
young people falls to values ranging between 30% and 33% of the regional
population over the same period. Elderly people comprised over 17% of the
population of the East in 1971 and less than 15% in 2021; the proportion older
than 64 remains almost unchanged (10—12%) over this period in the other three
regions. Thus the population of the East grows steadily ‘‘younger™ in the first
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between 1971 and 2026.
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TABLE 25 Projection of the Austrian population, disaggregated by region,
to stability. The evolution of the population is described in terms of the variation

of certain important characteristics with time.?

Region

Characteristic East South Central West Austria?
Size of population
1971 3,301,121 1,717,828 1,625,210 812,244 7456403
1991 3,131,048 1,822,830 1,849,196 999436 7,802,511
2021 3,051,180 1979812 2224,136 1,320,174 8,575,301
Stable - — — - —
Population distribution (%)
1971 4427 23.04 21.80 10.89 100
1991 40.13 23.36 23.70 1281 100
2021 3558 23.09 2594 1540 100
Stable 15.10 1491 27.54 4244 100
Growth rate
1971-1976 —0.0030 0.0024 0.0057 0.0101 0.0016
1991-1996 —0.0014 0.0030 0.0067 0.0103 0.0031
2021-2026 —0.0009 0.0022 0.0053 0.0080 0.0028
Stable 0.0043 0.0043 0.0043 0.0043 0.0043
Mean age
1971 39.01 3448 33.78 32.10 36.07
1991 38.22 34.82 33.89 32.64 35.68
2021 38.70 36.03 35.07 34.02 36.42
Stable 37.76 35.79 3544 3492 35.62
Percentage younger

than 20
1971 26 .46 3443 35.06 36.84 31.30
1991 26.03 31.29 32.22 34.00 29.75
2021 25.64 30.16 31.25 3299 29.27
Stable 2637 30.39 31.04 3242 30.82
Percentage older

than 64
1971 17.39 12.37 11.78 10.28 1424
1991 1542 12.31 11.09 9.69 1293
2021 14.72 12.38 11.22 10.59 12.64
Stable 13.97 12,67 12.38 12.40 12.67
ATaken from Appendix D.

bThe values for Austria may not exactly equal the sum of the data for the regions (in the cases where this
should apply) due to independent rounding.
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fifty years of the projection, while the populations of the other regions grow
correspondingly “‘older”. Nevertheless, the Eastern population still remains the
“oldest” of any region in 2021.

It is interesting to compare the results of this IIASA projection with the
results obtained from the OIR multiregional projection model developed at the
Austrian Institute for Regional Planning (Sauberer 1976, p. 16, Model C, and
Fischer and Sauberer 1979). The OIR model differs from the IIASA model in
several ways: it treats considerably more regions (95 as compared with 4 or 9);
it disaggregates the population by sex; and it uses fertility rates for the period
1971-1973 modified to take into account the reduction in fertility between
1973 and 1976 (the IIASA model assumes that fertility remains constant at
the 1971 level). Table 26 compares the results obtained from the two models
for the year 1991. The 1991 population figure calculated by the OIR model is
about 475,000 less than that given by the IIASA model; this difference means
that the IIASA model suggests an increase in the population of Austria between
1971 and 1991, while the OIR model would predict a decrease in population
over the same period. This discrepancy is mainly caused by the reduction in
fertility rates in Austria since 1971: the IIASA model does not take this into
account. Table 26 also shows that the models project very similar regional
population distributions for the year 1991.

The multiregional population projection model may be used to calculate
another important set of data: the stable equivalent to the observed population.
This is the population which has the same age distribution and rate of growth
as the stable population, and which would eventually produce the same stable
population as the observed population under projection. The most interesting

TABLE 26 Population size and regional distribution suggested by the IIASA
model and the OIR model for 1991, compared with the population size and
distribution observed in 1971.

Region
Characteristic East South Central West Austria?
Population size
1971, observed 3,301,121 1,717,828 1,625,210 812,244 7,456,403
1991, IIASA model 3,131,048 1,822,830 1,849,196 999436 7,802,511
1991, OIR model 2,974,630 1,692,349 1,722438 937,218 7,326,725
Regional distribution (%)
1971, observed 4427 23.04 21.80 10.89 100
1991, ITASA model 40.13 23.36 23.70 12.81 100
1991, OIR model 40.60 23.10 2351 12.79 100

2The figures for Austria may not exactly equal the sum of the data for the regions due to independent
rounding.
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FIGURE 11 Age structure of the stable population in Vienna, Styria, and Tyrol.

feature of the stable population when compared to the observed population is
that the effect of the age structure on population growth is eliminated. The age
profile of the stable population is illustrated in Figures 11 and 12 for three
provinces (Vienna, Styria, and Tyrol) and three regions (East, South, and West).
These figures should be compared with the corresponding observed age profiles
given in Figures 4 and 5. It is clear that the stable age-composition curves are
much smoother than the observed curves in all cases, though this is particularly
marked for Vienna and the East region. The stable age profiles of the South,
West, and Central regions are quite similar in shape, while the East has a much
smaller proportion of its population in the younger age groups, and a local
maximum in the distribution around the age of 30. Appendix D gives full details
of the stable equivalent to the original population in each province and region.
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FIGURE 12  Age structure of the stable population in the East, South, and West regions.

4 POPULATION DISTRIBUTION POLICY

When considering national policy and planning it is important to remember
that Austria is very much a federal country, composed of nine provinces which
seek to maintain as much of their independent character as possible within the
limits of the federal system. Each province is administered by its own govern-
ment, headed by a governor elected by the provincial parliament; the provincial
government is responsible for legislation on matters such as social welfare, nature
conservation, pollution control, building regulations, local population policy,
and regional planning within the province. The federal government, on the other
hand, deals with matters affecting the whole country; the construction of roads
and railways, the siting of industrial plants, and so on. However, it is clear that
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each level of government can directly influence areas nominally under the juris-
diction of the other; a federal decision to build new major roads may have a
profound effect on regional planning policy in the provinces. It is interesting
to note that, in the provinces, federal affairs are conducted by the governor,
i.e., by a provincial authority. Each province also has the right to protest if
it believes that any federal legislation encroaches on its authority. Thus policy
making is much less centralized in Austria than in many other countries — this
has certain advantages, but also a number of disadvantages.

Since 1971, the Osterreichische Raumordnungskonferenz (OROK), or
Austrian Regional Planning Commission, has acted as a link between federal
and provincial governments in the field of regional planning. This organization
is also responsible for preparing a regional development plan for the country
as a whole. This is a difficult task because in Austria there is no explicit migra-
tion policy; the population redistributions implied by other policies are some-
times mutually contradictory. For example, it has long been thought that the
rate of migration from rural areas should be reduced, but the main consequence,
a drop in population growth in the urban centers, has not been considered. The
three provinces in eastern Austria illustrate this situation very well. Vienna has
a relatively “‘old™ age structure (28% of the population are older than 60) and
a low fertility rate, and will need to gain at least 10,000 people through migra-
tion every year just to maintain the population at its present level. However,
most of the potential in-migrants come from those rural areas in Burgenland
and Lower Austria now designated as regions from which migration should be
reduced!

In another case it was decided to try and stop out-migration and reduce
commuting in certain areas; these aims proved incompatible because it turned
out that the population of certain structurally underdeveloped areas can only
be maintained by providing good transport facilities to places of work outside
the region. In other words, trying to reduce commuting would cause out-
migration to increase.

The OROK has not formulated any specific policy concerning migration,
but it is possible to deduce certain features of the implied population redistri-
bution from some of its stated aims:

The settlement system should be developed in a way that guarantees
an even population distribution, so that population density corre-
sponds to the economic and ecological capacity of an area . . .

While working out a regional development plan for Austria, the federal
government made a number of suggestions concerning the future regional dis-
tribution of the population in general; these are currently under discussion. The
federal proposals are based on the results of the multiregional population pro-
jection model used at the Austrian Institute for Regional Planning (Sauberer
1976). One of the main recommendations is that migration from isolated rural
areas (not within commuting distance of any major town) should be reduced.
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It is difficult to come to any conclusions about the direction of population
distribution policy in Austria since neither the main aims of any such policy
nor the best methods of implementing it have yet been completely established.
Such measures as already exist may be divided into two categories: those which
are designed to affect the population directly, and those for which any influence
on the population is purely incidental.

The only province to pursue any direct population policy is Vienna, which
has established a fund (Zuwandererfonds) to support migrants arriving in the
city. Originally this fund was used to encourage migration from abroad, but it
is now employed mainly to stimulate migration from other parts of Austria.
This is largely a function of the changing economic situation; the fund is used
to construct housing for migrants moving to Vienna in search of employment.
The demographic situation and the large number of employers based in the
capital means that there is still a demand for labor in the Vienna region.

There are many policies which are not generally considered as population
distribution measures but which nevertheless have a powerful and indirect in-
fluence in this field. In most cases the influence is so well concealed that it
would be more accurate to describe them as “hidden’ population distribution
policies. Two of these are of particular importance: the support given to the
development of popular tourist regions, and the attempt to bring new jobs to
the smaller towns and villages. The main effect of the first of these policies has
been to raise the income of the population living in these largely rural and agri-
cultural areas, which has reduced out-migration. However, this policy is only
successful in regions which are popular tourist resorts in both summer and
winter. The second policy uses employment as a means of attracting people to
the smaller centers; improvements in the technical, cultural, and social services
available in these towns make them more attractive not only as places to live,
but also as places to work. This strategy has been less successful since 1975
due to recent changes in the economic climate of the country. It should also be
noted that the federal government has been trying to establish new jobs in some
of the regions with industrial problems, for example in the mining and steel-
producing areas of Styria.

To summarize, there is no long-term plan guiding the movement and
growth of the population within Austria. Various other seemingly unrelated
policies influence migratory behavior indirectly, in ways which are difficult to
quantify and in directions which are often mutually opposed, but it seems that
any attempt to introduce more direct control would necessarily be limited by the
low level of migration of the Austrian people and by the federal constitution of
the country.

5 CONCLUSION

This report uses the techniques of multiregional demography to analyze a set
of data describing the demographic behavior of the Austrian population. The
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multiregional approach makes it possible to examine the effects of interregional
migration and regional differences in fertility and mortality on the growth and
distribution of the population.

The most striking demographic difference between the provinces may be
seen in the relative fertility of their populations: the gross reproduction rate in
Vorarlberg is 60% higher than the corresponding figure in Vienna. This differ-
ence in fertility is even more marked in the crude birth rate: in a given period,
almost twice as many babies are born per capita in Vorarlberg as in Vienna.
The crude birth rate reflects the different age structures in the East and West
of the country, the East having a high proportion of elderly people (17% aged
65 or older) while the West has a much “younger” population (37% aged 19 or
younger). Interprovincial migration is remarkably low except between the
economically linked provinces of Burgenland, Lower Austria, and Vienna, which
together comprise the aggregated East region. People born in all provinces ex-
cept Burgenland may expect, on average, to spend more than three-quarters of
their lifetime in their province of birth.

The multiregional approach is used to generate a life table from the original
data; life-table statistics such as the expectation of life and the survivorship
proportions illustrate different aspects of demographic behavior in the nine
provinces and four regions considered. This behavior is summarized in two new
measures which can be obtained from the multiregional life table: the net repro-
duction rate (NRR) and the net migraproduction rate (NMR). These show once
again that fertility is much higher in the West than in the East, and that the
general level of interregional migration is very low. (Excluding interprovincial
migration, the most mobile population is that born in the South, and even in
this case only one person in five is likely to migrate in the course of a lifetime.)

The 1971 population is then projected into the future, assuming that age-
specific regional rates of fertility, mortality, and migration remain constant.
It is shown that the population eventually attains a stable distribution and age
structure that is quite different from the original situation. For example, the
proportion of the total population living in the East falls from 44% in 1971 to
only 15% at stability; in a stable situation Vienna would contain only 7% of the
population, as compared with 22% in 1971, The proportion living in the West
grows dramatically, from 11% of the observed population in 1971 to over 42%
of the stable population. These projections depend solely on the age-specific
rates, and the dramatic redistribution of population from East to West is
caused largely by the difference in regional fertility levels.

Although it is quite clear that the stable population will never actually
be achieved, it indicates the direction which would be taken if population growth
were allowed to take its own course, unaffected by natural changes and free
from human intervention. If this is not the course favored by national or regional
planners, it seems that measures should be taken either to change the direction
of population development, or at least to monitor the natural variations in
regional demographic rates as they occur. It is hoped that this report will be of
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some use in determining the best way of treating the complex dynamic pheno-
mena of population distribution and growth in Austria, and will stimulate further
work in this field.
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Appendix A

OBSERVED POPULATION, NUMBER OF BIRTHS, DEATHS, AND
MIGRANTS, DISAGGREGATED BY AGE AND GEOGRAPHIC

AREA, FOR THE NINE PROVINCES AND FOUR REGIONS
(1971)



&  APPENDIX A
Observed population characteristics in the nine provinces.

region burgenl.

age population births deaths migration from burgenl. to
burgen]., carinth. lower a. upper a. salzburg styria tyrol vorarlb. vienna
0 20695. 0. Sny 0. 5. 185. 1", 8. 81, 3. 9. 290.
5 23769. 0. 50. 0. u, 7. 149, 5. 54, u. S. 233.
1o . 26543, 0. 36. 0. 5. 384.. 29. 20. 179. 27. 21. 1138,
15 22203. 736. 164. 0. 17. u3s. 53. 29. 250. 31. 37. 1915 .
20 19060, 1612, 125. 0. 7. 292. 19. 26, 133. . 17. 655 .
25 12276. 721, 105. 0. 8. 186. 21. 8. 82. 6. LN u20.
30 17110, 583. (LA 9. 2. 13, 13. 3. 50. 3. S. 199.
15 16572. 272. 217 . 0. 1. 91. 16. 7. 3. 3. 9. 199.
4o 18252. 5. 359. 0. 5. 18. 8. 2. 46 . S. 2. 191,
sy 19178, 3. 502 0. 1. 50. h. 1. 26. 0. 3. 103.
50 11789. 0. 488 0. 2. u7. 4. 1. 30. 2. 1. 104,
55 14809. 0. 887 0. 1. 56. 3. 3. 13. 2. V. 8.
60 15861 . 0. 1624 0. 2. S5t. u. 2. 16. 3. 2. 72.
65 13617, 0. 2281 0. 2. ui, 3. 1. 13. 1. 1. 58.
10 10969 . 0. 2883 0. 1. 2u. 2. 0. 8. 1. 1. 35.
75 6589. 0. 2817 0. 0. 12. I. 0. LR 0. 0. 8.
80 3235. 0. 2289 0. 0. u, 0. 0. 1. 0. 0. S.
85 1592. 0. 1983 0. 0. 2. 0. 0. 1. 0. 0. 3.
total 272119. 4002. 17459, 0 13 2202 208 16, 1018 102 128 5719

reglon carinth.

3ge population births deaths mlgration from carinth. to
burgenl. carinth. lower a. upper a. salzburg styria tyrol vorarlb, vienna
0 46229 . 0. 1438, 16. 0. 53. 83. 91. 209 . 13, 94. 99.
5 50407 . 0. 120. 15. 0. 4s . ug, uy . 135. 82. 53. 69.
10 49830. 10. 107. 9. 0. 89. 81. 293. 309. 388. 197. 240.
15 44007, 1020. 256 . 17. 0. 151. 168 . h58 . 1172. 662. u83. 1216 .
20 36774, 3071. 254, 1, 0. 125. 157. 264, asn, 276, 165. ugy
25 30701. 1953. 215. 7. 0. 68. 9 un, 254 . 163, 78. 210.
30 33764. 1827, 289. LN 0. 29. LL] 61. 122. 78. 40. 60.
35 28102. 616. 318. LN 0. 22. LAl 49. 91, 8. 30. 52.
40 33037. 253. 551. 5. 0. 34, 23. 43. 81. 50. 26 . ug.
4s 33681. 2e, 783. 3. 0. 16. T, 27. 67. 35. 13. uo.
50 23419, 0. 834, 0. 0. 12. 4, 26. 7. 3u. 3. 4s5.
55 27544, 0. 1h69. 1. 0. 2n, 12. 20. 57. 32. 1. 36.
60 28090. 0 2u51 2. 0. 20. 15. 19. 65. 2u. 9. 36.
65 23640, 0. u76 0. 0. 15. 10. 14, u8. 17. 7. 27.
70 17287. 0. LY 0. 0. 9. 6. 9. 29. 1", 4. 7.
75 10492, 0 4370 0. 0. 6. 4, 5. 17. 6. 3. 9.
8o 5829. 0 3730. 0. 0. 2 i, 2. 5. 2. 1. 3.
85 2895. 0 3306 0. 0. 1 1. 1. 3. 1. 1. 1.
total 525728 . 8374, 28381, 97 0 721 AR 1570 3195 2055 . 1228. 2693,
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Oy APPENDIX A  Continued.

region salzburg

age pupulation Lirlhs dealhs migration from sulzburg to
Lurgenl. carinth. lower a. upper a. Salzburg styria tyrol vorarlb. vienna
0 IbYsH. 0. 9en. 8. 69. 69. 303. Q. 126 . 109 . 2y . 96 .
5 38226 . 0. 7. 0. 56. 57. 176. 0, 68 . 81. 15. us .
10 33340. 0. 85. 2, 53. 65. 199. 0. 88. 183. 26, 90.
15 29623. 186 . 168. 5. 127. 105. 671. 0. 350. 488 . 58. 568 .
20 31876, 2460 . 190. 1. 131, 121, 536. 0. 205. 282. 73. 397.
25 29094 . 1771, 168. 8. 92. 85. 359. Q. 152. 167. 30. 16y,
30 28233. [JETH 180. 5. 49. 3. 210. 0. 69. 12. 16. 67.
35 22091. 452, 242, 2. 46 . 32. 116. 0. 50. 62. 15. 65 .
40 23845 . 16u. 351. 0. 18 35. 123. 0. 32, 53. 13. 56 .
45 24428, 18. 525. 2, 12 27. 94. 0. 19. (L 5. 54.
50 181343, a 633. 1. 19 16. 86 . 0. 35. 43. 10. 53.
55 20457, 0 974 3. 21 22. 91. 0. 21. 34. 3. 42.
60 20L55., 0 1855 2. 13 23. T73. 0. 24 29. 6. 35.
65 18039. 0. 25170 1. 10 18. 52. 0. 18. 21. 4, 26 .
10 12837. 0. jez2. 1. 6 . 32. 0. . 13. 3. 16 .
15 1838 . 0 3089 0. 3 5. 17. 0. 5. 7. 2. 8.
80 4066 . 0 2706 . 0. 1 2. 5. 0. 1. 2., 1. 3.
85 2035. 0 2322 0. 1 t. 3. 0. 1. 1. o, 2.
total 401766, 6802 20218. 51 121 725 3146 0. 127 1691. 304 1788

region styria

age population Lirths deathis migration from styria to
borgenl. carlnih. lower a. upper a. salzburg siyria tyrol vorarlb. vienna
0 99146 . 0. 28139 . 104, 273. 265. 207 . 194 0. 146 . 128. 316 .
5 109393, 0. 260, 50. 137. 177. 128. 108. 0. 63. 58. via .
10 102763, 5. 218 . 59. 274. 415. 287. 383. 0. 359. 332. 530.
15 89731. 2602. 507. 154 . 557. 609. 574. 750. 0. g22. 646 . 1613.
20 85602 . 6614, 601 . 136. 468 . 381, 476. ugu, 0. 430. 292. 944 .
25 73318. uocsy . 535. 121, 339. 294, 349. 256. 0. 225. 134. 525 .
30 17594, 2869 . 620. 52. 41, 140. 130. LR RN 0. 83. 51, 179.
35 64651 . 1401, 785. 7. 121, 134, 104. 82. 0. 67. y. 159 .
4o 73620. 490. 1195, u. 81. 106. 103. 71. 0. 52. 28. 183.
45 (7641, 36. 1815. 24 . 58. 59. 57. 54. 0. 33. 18, 127 .
50 SHATH, 0. 2035. 22. 70. 60. 38. 56. 0. 42, 28. 124,
55 (AT 0. 3547 . 26 . 101. 99, 52. 48. 0. 23. 27. 10,
60 66872, (] 6264 . V7. 68 . 68 . 63. 40. 0. 19. 13. 110.
65 58079. 0. 9254 . 13. S1. 52. n. 3. 0. 14. 10. 83.
70 43966 . 0. 11557, 9. 33. 33. 30. 20. 0. 10. 6. 53.
15 27639. 0. 11611 . ' 18. 18. 16. 1", 0. 5. 3. 28 .
80 14862 . 0 10259 . t. 5. 6. 5 LN 0. 1. 1. 10.
85 1251, [ 4682 1. i. 3. 3. 2. 0. 1. a. 5.
tutal 11921006, 18038 . 12584, 8t . 2798. 2919. 2629. 2705 . 0 2395 1816 . 5210
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Appendix B

OBSERVED AGE-SPECIFIC RATES OF FERTILITY, MORTALITY,

AND MIGRATION IN THE NINE PROVINCES AND FOUR
REGIONS (1966—-1971)
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Appendix C

RESULTS FROM THE MULTIREGIONAL LIFE TABLE:

1. Calculated age-specific rates of mortality and age- and destination
specific rates of migration associated with each province and with
each region

2. Expected number of survivors at exact age x for cohorts born in
each province and in each region

3. Geographical distribution of remaining lifetime at age x for co-
horts born in each province and in each region

4. Survivorship proportions for cohorts born in each province and
in each region
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APPENDIX C Continued.

Expected number of survivors at exact age x for cohorts born in each province.

age
(2 )

age
anm

lnitial region of cohort

Lolul burgenl.

100000,
97405,
97200,
97053,
96374 .
95768 .
95024 .
94286 .
93129.
91430,
89150.
85659.
80989.
713354,
62267 .
47949.
31356.
15356.

initial region of cohort

Lotul burgenl,

100000,
96911,
96710,
96503.
95949.
95305,
9u654 .
93880,

928137.
91333.
892u9.
86i19.
81676

14791,

baupe .

4990y,
32831,
16814,

100000,
PLYTON
92616 .
85900,
75304,
70437 .
65768 .
63795.
61657.
59376.
57291.
54105,
50570,
452213,
37904,
28911,
18627 .

8861.

0.
3u.
61.
5.

109.
149.
176.
(TN
206 .
219.
222.
218 .
210,
200
171.
133,
87.
LI

carlnth,

carinth.

100000,
951361.
9gu212.
91034,
82061.
TT313.
T4392.
72835.
71099 .
69284,
67278 .
61332,
60582,
55154,
47329,
36n36 .
23761.
12205 .

burgenl.
[ EX R NN AR RN RN RN RNRY]

lower a.

0.
866.
160,
2834,
434y,
5558 .
6664 .
7165.
1607.
7901,
7947 .
7987.
7867 .
7376.
6451 .
5087 .
3410,
1722.

upper a.

0.

68.
128.
2T .
528 .
733.
952.
1038,
1132.
1180,
1189.
1202.
t180.
1113.
975.
762.
506.
246 .

carinth,
LN R RN RN RN RN RN NRERERIRNNESRENER)

lower a.

0,
113,
202.
370,
7006.
1076,
1334.
1450
1570,
1686 .
1716.
1738,
1750,
1667.
76,
1178.
801.
nog.

upper a.

0,
174,
267.
421,
787.
1201,
1481.
1598,
1715.
1762.
1762,
1759.
171,
1604,
1397.
1086.
7200,
350.

salzburg

0.
39.
60,

147,
302.
480,
568 .
596.
637.
652.
651.
6uh .
634.
59u.
525.
412.
279.
.

salzburg

(U
189.
270.
811.

1663.
2194,
2509,
2606 .
2683.
2719.
2700,
26064 .
2572,
2378.
2083.
1633.
1105,
557.

styria

0,
375.
586.

1221.
2089.
2564 .
2983.
3143,
3218.
3318.
3322.
3343,
3213.
2978.
2583.
2006 .
1323.
648 .

styria

0.
433,
683.

1235,

3432,

4291.

ugo3.

4999,

5134,

5194 .

5191,

5194,

5021,

4686 .

4086 .

3191,

2119.

1042,

tyrol vorarlb.

0.
15.
33.

139.
305.
402,
469.
493.
518.
541.
536.
539.
529.
502.
hy2 .
354.
241,
128.

tyrol vorarlb.

0,
236.
389.

1110,
2008 .
2952,
3302,
3430,
3589.
3629.
3619.
3587.
3472.
3238.
2833,
2253.
1535.
815.

[UN
42,
62.

142,
293.
373.
459.
478.
513.
516.
515.
503.
485.
453.
396.
316.
215.
108.

0,
195.
294 .
659.
1571.
1883.
2033,
2092,
2140,
2160,
2129.
2080,
2004,
1858.
1623.
1291.

882.

ay7.

vienna

0.
1329.
2214,
6330.
13023,
14958 .
16815.
17211.
17461 .
17539.
17290,
16918,
16096.
72y,
12640.
9823.
6570.
3406.

vienna

[UN
205,
332.
789.

3210,
4185.
624 .
4679 .
4700,
680,
4630,
4547,
4350.
4008 |
3461 .
2708.
1822.
949.
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APPENDIX C Continued.

Geographical distribution of remaining lifetime at age x for cohorts born in each province.

age
“an

initial reglon of cohort burgenl.
IR R N E NSRRI RSN NIREN RN Y]

total burgeal. carinth, lower a. upper a.

69.93860 51.182608 0.23519 4.64231 0,66291
66.73554 47.55062 0.24083 4.74378 0.67882
61.87091 42.83040 D.23964 4.69397 0.67521
56.96056 38.30066 0.23638 4.59046 0.66657
52.34423 34.38876 0.23066 #.43660 0.65116
47 65956 30.80178 0.22040 4 .20618 0.62238
3.01348 27.45974 0.20612 3.91758 0.58294
38.33044 24.23921 018882 3.58155 0.53475
33.77551 21.17262 ©0.,17098 3.22949 0 48314
29.35668 18.25662 0.15249 2.86546 0.142890
25.04375 15.45199 0.13348 2.49436 0.373u46
20.96231 12.83044 0.11479 2.13096 0.31890
17.02707 10.33923 0.09571 1.76445 0.26378
13.53901 8.15061 0.07809 1.42858 0.21312
10,50455 6.26443 0.06203 1.12778 0.16724
7.89469 4.65139 0.04766 0.86297 0.12660
5.74967 3.32275 0.03590 0.64218 0.09252
4.13573 2.30965 0.02756 0.47573 0.06657

initial region of cohort carinth,
[ EE N R R RN RN RN RS AR NREENNRREER Y Y

total burgenl., carinth. lower a. upper a.

70.31101  0.12593 57.46426 0.96929 0.99560
67.45109 0.12904 $4.23964 0,99696 1,02254
62.60590 0.12689 49.46835 0.99117 1.01358
57.73482 0.12363 u4.77549 0.97847 0.99794
53.05403 0.11955 40.52415 0.95608 0.97225
48.39561 0.11358 36.61573 0.91580 0.92668
43.71131 0.10578 32.85915 0.85845 0.86223
39.05096  0.09690 29.20936 0.79137 0.78734
34.46165 0.08731 25.66157 0.71892 0.70698
29.98784 0.07711 22.2410% 0.64165 0.62344
25.62974  0.06655 18.93554 0.56135 0.93926
21.47026  0.05620 15.80308 0.48149 0. .45664
17.50238 0.04605 12.63938 0.40091 0,37529
13.88360 0.03647 10.15263 0.32360 0.29905
10.70783 0.02791 7.80511 0.25358 0.23060
8.10088 0,02082 5.88483 0.19460 0.17344
6.01427 0.01491 4.36212 0.14515 0.12611
4.36191 0.01000 3.16986 0.10367 0.08710

sulzburg

VIV TODTODIDODDODODODTDOD

.37034
.31922
.37748
.31288
.36u02
.38591
.32104
.29269
26322
.23287
L2023
a2
14328
L11633
.09213
07081
.05319
L0403

salzburg

DT DDV T Do et oottt ot ot

STT50
.62zu1
.G 1440
58984
.53457
LHN377
-32949
.20423
07534
.9us17
81542
.68930
56654
-u45322
.35283
.26955
.20126
. 14588

DO T T D mmm LN WWWW

styria

95672
-99923
.97872
-93516
.86294
-15327
62105
S47130
.31882
.16458
00816
85473
70164
56366
44079
33316
.2l4402
V7744

styria

5458
. 13981
L1184y
07544
.97162
L7891
.56809
.32823
.ngis2
.83307
58497
L3109
10137
.87828
.67885
.51227
37400
.26113

DOV ODDTID2DOD

220220270022

DO D DD D D mmm—m =TV

tyrol vorarlb.

3117
.319069
31913
.31519
.30588
.28935
.26870
.24530
.22120
.19635
RYARY
14675
.12225
.N9986
07976
06210
04756
03710

tyrol

13576
.19708
18018
.15204
07282
que21
.19440
.62991
45920
.28566
11266
94390
L1192
62667
19165
.38022
.28960
.21605

TPV TTODTODITODODDODDOD

29568
.30248
.300u3
.29562
.28640
.27082
.25107
.228z0
.20yu2
.18007
L1556
. 13240
.10956
08902
.07080
05480
o4y
.03199

vorarlb.

DT TVOD T OO DD T m e

.27633
.31157
.30206
.28Mm7
.22945
L14713
05160
.95043
LBUT12
JT4335
L68056
54103
L4609
.35808
.28049
.21629
.16330
12132

vienna

10,
10
10
10

D= = TONW ENN OO0

28104

52089
45195
.24766
81781
RETTY
.38523
5U862
.71163
87933
05306
26057
48718
.79973
.19958
.68522
27010
.96938

vienna

DD m e w T ORNNRNN R

==

176
.79206
.78u483
716178
67354
49761
28212
.05319
.82368
59694
.373403
.15693
.yu754
15540
.58679
.u48y7
-33742
.24689
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£6

Geographical distribution of remaining lifetime at age x for cohorts born in each region.

age
RN

age
XX}

initial region of cohort east
AR ARAANEARARRANIRRANANERAARRRAADRA

total east south central
47870 66.15814  1.39307 2.21833
.30571 62.88891 1.42306 2.26817
43874 58.06210 1.40776 2.24852
7.55830 53.24910 1.3832t 2.21470
.B8940 48.70056 1.34303 2.15352
.18885 u4u.,21634 1.27419 2.08194
L47128 39.78753 1.18322 1.89242
.75900 35.u0224 1.08003 1.72304
L17871 31.15928 0.97363 1.54822
.70728 27.03567 0.86378 1.36807
L3641 23.04335 0.75258 1.18671
.24160 19.26426 0.64287 1.00902
.29425 15.65936 0.53261 0.83233
L75717 12.13930 0.42988 0.66898
.69362 9.65945 0.33751 0.52278
.09326 7.30698 0.25645 0.39512
.93994 5.36364 0.18777 0.28682
.28033 3.86732 0.13448 0.20198

initial region of cohort central
RERBARE RN AN DN NN AN NN R RN RARNAN

total east suuth central
.67659  3.70195 1.56019 63.91103 1
51550 3.78785 1.59606 60.59222 1
2.67562 3.76224 1.58314 55.79921 1
.80333  3.71513  1.55959 51.01721 1
3.09521t  3.61128 1.51457 46.50506 1t
©39824  3.41878 1.43655 42.16193 1
.69321  3.17008 1.33542 37.91070 4
L97537 2.89045 1.21910 33.70438 1
.34969 2.60024 1.09620 29.61132 1
9.82918 2.30152 0.96926 25.63892 0
L42729  1.99866 0.84159 21.79025% 0
-24759  1.70162 0.71636 18.15187 0
28162 1.40563 0.59144 14.68418 0
64920 1.13255 0.4759% 11.58751 0
51782 0.88996 0.37235 8.89697 0
.93718 0.68746 0.28490 6.68508 0O
77991 0.51561  0.21051  4.84068 0
L20693%  0.39043 0.1%657 3.49365 0

OO0 OOCOQCOOOOO0OOOO

west

.10915
72556
72037
.71099
69229
65638
60812
.55370
.49758
43976

38177
32545

.26995
.21901
.17387
BELYA
10171
.07655

west

50342
53937
53103
51140
LU6430
.38097
27701
16143
04193
91949
79679
67774
.56038
45319
.35853
27975
21310
16628

age
eRn

age
LEN ]

inftial region ol cohort south
AR AR IAREPAARARANRANENERFRGRENEERS
total east south central
.19530 4.19000 60.86024 2.61148 2
.21515  #.30044 S7.63418 2.67956 2
.36916  4.27334 52.84782 2.66120 2
.4g65u B, 21572 H8.11242 2.62055 2
81042 14.08630 43.73149 2.53926 2
215633 3.85777 39.59919 =2.40174 2
L48021  3.56598 35.58112 2.22176 2
.80750 3.24114 31.63678 2.01898 1
.23411 2.90729 27.81174 1.80870 1
.75189  2.56495 24.09b474 1.59247 1
.39118 2.22108 20.49947 1.37549 1
.24539  1.88559 17.0982) 1.16412 1
.28312 1.55471 13.86689 0.95662 0
.70053 1.24848 10.95834 0.76486 O
.574S54  0.97768 8.42B58 0.59410 ©
.97781 0.75074 6.33209 0.484994 o
.85358 0.56253 4.62288 0.32963 O
.24791 0.41813 3.33372 0.23668 0
initial region of cohort west

tolal east south central
L49523  2.21435  2.34129  2.42764 64
.20853 2.26225 2.38732 2.47926 61
.38254 2.25082 2.36582 2.4631) 56.
LH94n7  2.22902 2.33334 2.43121 S1
.77807 2.17827 2.27386 2.37397 46
06852 2.07422 2.15825 2.26600 42
L35941 1.93140  1.99921  2.11290 38.
64275 1.76579 1.81533 1.93301 34.
.00827 1.59133 1.62339 1.74144 30
LH6027  1.40923  1.42778 1.54034 26
06125 1.22440  1.23426 1.33739 22
.86274  1.04115 1.04390 1.13581 18
.83562 0.85776 0.85452 0.93333 15.
17108 0.68544 0.67842 0.T74309 12
L9868 0.53301 0.522060 0.57353 9
.28903 0.40217 0.3888b 0.42725 7
.08939 0.29392 0.27893 0.30565 5
L43385  0.21019  0.1949% 0.21134 3

west

.53358
.60096
.58680
.5u784
45337
.29762
11135
291060
.70639
.49974
.29513
09747
.90491
.72885
57419
44504
.33854
.25937

west

51195
.07970

30280

.50090
.95237
.51005

31589
12862

.05211
.08292
.26519
64187

19001

.06413
235744
.07075
.21089
.81742
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Appendix D

MULTIREGIONAL POPULATION PROJECTION:

1. Multiregional projection of the populations of the nine prov-
inces in 1971 (observed data) to 1991 and 2021, and the stable
equivalent to the observed population

2. Multiregional projection of the populations of the four regions
in 1971 (observed data) to 1991 and 2021, and the stable
equivalent to the observed population
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APPENDIX D Continued.

year

total

2021

total

656696 .
639382,
625503 .
610150,
600811,
6n2ag0,
603611,
582294 .
581358
503517 .
531384.
559060 .
474360,
368392.
313516
210256.
130729.
60737

8618205,

burgenl.

19401,
19455,
19001,
17732,
16740,
16580 .
16906 .
17077
16363,
15067 .
19907 .
16402,
15734
13220,
10093,
5091,
an22.
2013,

255889

carinth,

52130.
50856 .
49321,
n6108.
13570,
43h69.
43879.
n2698 .
39529.
35675.
37145.
39389.
36242,
29601,
21754,
13000,
8848 .
a7,

638030,

perccntage distribution

total

6238
4224
2613
0831
9746
.99an
L0072
27597
.28195
8452
L1687
2900
5067
.2765
6395
4408
5116
1051

D= NWENRR NP R~ RT =~

100 _poon
36.3445
1000000
1.015746
0.003125

burgenl.

1.5978
7.6027
7.9013
6.9297

1000000
36.782h
2.9705
0.992738
-0.001458

carinth.

1705
L9708
L7302
.2266
.8289
8130
8172
.6922
-1955
.5914
.8218
-1735
6803
6398
4095
L1003
38067
6921

1000000
35.6101
7.8067
1.016625
0.003298

D NWETNCNN ORGP~~~ @

lower a,

107986
102701,
101657,
96861,
92932.
93029,
95173.
913781,
88305.
83887.
90191,
96858,
8137152.
66106 .
55397.
EIYLLIN
24667 .
11603,

1417869

lover a.

7.2635
7.2062
T7.1697
6.8315
6.5548
6.5894

100 .0000
37.3506
16 .4596

0.999788

-p.0000N82

upper a.

131921,
127555 .
123323.
111558,
113550,
113383,
113327,
108518 .
99250
90120,
94751.
101299,
86523.
67276.
514830,
31918.
20820,

9ans.

1601553,

upper a.

8.2370
7.9645
7.7002
7.3400
7.0900
7.0770
7.0761
6.7776
6.1971
5.6270
5.9162
6.3251
5.h028
42007
3.2113
1.9929
1.2750
n.5897

1000000
35.1352
18.5919

1.025099

0.00K958

salzburg

51029,
48805 .
a7275.
RO066 .
85357
ns28t.
LLY AL
LEEFI
38563.
35378.
36892.
37693.
30988.
23897.
20438,
13041,
7912.
3658.

619671,

salzhurg

D NWWN RN RN~ NN NN @
o N . .

N

-

.5901

100 0000
3M.9591
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V.037520
0007367

styria

103894,
101651,
99518.
96069 .
913299,
92080 .
93u61.
9087t.
84396,
77586.
81663.
87300,
76679.
60un3,
88359.
30827,
19151,

8828 .

13465140,

astyria

L7158
5192
.3908
S1346
.9289
.8978
L9109
.T486
2678
7620
L0647
L4863
.69N6
.4888
5914
2597
4223
6550

D NWEFNPRRNC PR P~~~

100, 0000
36.1795
15.6312

1.010911

0002170

tyrol

7n382.
70519.
67648 .
65995.
64694 .
63310,
61369.
57217 .
51858.
47386.
5001y,
51196.
LELREN
31163,
27099 .
17819.
10860,
5312.

859253.

tyrol

.6566
L2070
-8729
.6805
25291
.3680
RLFa
-6589
-0352
.5148
.8206
-9582
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-6267
.1538
-0738
.2638
6183

D Nw ST G =~ =~ B

100 0000
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.9748
1.011489
008130

o
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ne2ny.
3gnr8.
36638
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32639.
3r383.
27680,
25350,
25487 .
25920,
20887 .
16315.
13746,
9113,
5691.
2821,

"62938.

vorarlb.

9.2168
8.6925
8.2967
7.9112
7.5689
7.3248
7.0503
6.5630
5.9791
5.4767
5.5056
5.5990
4.5118
3.5242
2.9693
1.9684
1.2293
0.6094

100 . 0000
33.4510
5.3781

1.086309

0.0090548

vienna
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T774999.
79310,
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100279,
102106,
99196,
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93065,
100333,
102967 .
82183,
60072,
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52303.
29159.
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