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POPULATION STRUCTURES

The dynamically changing structure of the popula-
tion in space and time has been shaped by past and
present demographic, cultural, economic and political
processes. As demographic processes and structures
are changing very slowly — apart from unexpected so-
cial and political crises (e.g. epidemics, wars, forced

migrations) — the current structure of the population
can be assessed as the effect of processes in the past.

And the current situation very much determines fu-

ture conditions for the same reasons.
The various characteristics of the population struc-
ture are usually divided into three major groups and

SEX AND AGE COMPOSITION

Laura Szabo, Karoly Kocsis, Dora Gabriel, Laszlo Kulcsar, Csilla Obadovics

Population structure according to sex

Humanity can be divided, according to the anatomi-
cal and biological differences between men and wom-
en, into biological sexes and sociological (social) sexes
resulting from a later gender socialisation [ 1]. Con-
cerning the former, there are spatial data from demo-
graphic and geographical surveys conducted around
the world. The distribution of the population accord-
ing to sexes is of high importance in the study of fer-
tility and childbearing, but its role is also crucial in
the gender analysis of labour market conditions.

Sex distribution is generally studied through sev-
eral indicators. Although it is possible to express the
ratio of each sex to the total population as a percent-
age, the most common indicator is the number of wom-
en per thousand men, the so-called femininity index.
Its reversed version is the masculinity index (number
of men per thousand women). It is also possible to
analyse these indicators by the main age groups (0-14
years, 15-64 years and 65 years and older). These are
all justified by the fact that the sex ratio is basically
determined by the male birth surplus and the difference
in mortality of the sexes. It is recognised that more
boys are born than girls worldwide and that the mor-

tality rate of men compared to women increases with
age. However, the change in the sex ratio — in addition
to certain cultural and economic factors (e.g. the sta-
tus of women, one-child families) — has also been sig-
nificantly influenced by the fact that voluntary mi-
gration and wars disproportionately affect working-
age men.

Globally, the ratio of the two sexes is almost bal-
anced: there were 3,865 million women for 3,930 mil-
lion men in 2020, resulting in a femininity index of
983. In most European countries, however, there is
now a surplus of women. In Europe, a male surplus
can only be observed in areas with high fertility and
thus significant childhood male surplus (e.g. in coun-
tries largely inhabited by Albanians: Albania, Kosovo,
North Macedonia, and in countries with large immi-
grant populations: Sweden, Luxembourg, Malta). As
a result of African-Asian immigration, which is still
characterised by a high proportion of young men, the
femininity index in Europe is likely to fall from 1,070.7
to 1,016.6 between 2020 and 2100, thereby approach-
ing a sex balance.

The population of the Carpathian Basin was char-
acterised by an almost perfect sex balance 150 years
ago, at which time there were 1,002 women per 1,000

presented accordingly: 1. biological (demographic) char-
acteristics (e.g. sex, age, family), 2. cultural charac-
teristics (e.g. ethnicity, language, religion, education,
qualifications), 3. socio—economic characteristics (e.g.
economic activity, occupation, social structure).

Distribution of the population by sex

ed aging in the wake of declining fertility. In the pres-
ent-day area of Hungary, the sex ratio imbalance in
1910 was even smaller (1,007 women/1,000 men) than
the aforementioned value for the Carpathian Basin
as a whole (1,019). This discrepancy reflects the fact
that male-dominated emigration particularly affected
the peripheral areas of the Carpathian Basin K%
In the last century, for the reasons stated above and
the early occurrence of natural decrease (it first oc-
curred in Hungary in 1981) and accelerated aging, the
value of the femininity index in Hungary increased
above the average of the Carpathian Basin and reached
its current maximum (1,105.2) in 2010. Since then,
mainly due to the improvement in male mortality rates
(cf. life expectancy at birth, | ), the sex ratio has also
become more favourable (1,087.2 women/1,000 men
in 2020, KEEEN).

The upset of the sex balance has several negative
consequences: the chances of choosing a partner and

FA FEMININITY INDEX BY MAIN AGE GROUPS (1910-2020)

El CHANGES OF SELECTED INDICATORS OF SEX AND AGE men. As a result of the dis-
STRUCTURE (1910-2020) proportionate loss of males
through international mi-
gration, the femininity in-
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of marrying decline, reproduction is reduced, the num-
ber of singles increases, and workforce shortages may
occur in either sex. In addition, the male/female bal-
ance may be upset in certain age groups as well, lay-
ing a heavy burden on the state and its social welfare
system. The 0-14 age group was always characterised
by a surplus of boys, as among newborns boys out-
number girls KA. The 15-39 age group has only
been characterised by a male surplus since 1970, while
among those aged 40-59, the same occurred only
once, in 1910. However, there were always more wom-
en than men in the population aged 60 and over, and
the rapid rise in the value of the index since 1970 re-
flects the higher mortality of men in old age. The im-
provement in sex ratios over the past decade and the
decline in the femininity index are striking primarily
among older age groups.

The femininity index in the Carpathian Basin is close
to the European average (1,067) but conceals remark-
able spatial differences. The European average sex ra-
tio is exceeded significantly in Hungary (1,090) and
considerably in Pannonian Croatia and in Zakarpattia
(1,081 and 1,079 respectively). The figure (1,048) for
Slovakia and for Transylvania is relatively favourable;
only in the 1930s was a comparable figure recorded
in the present-day area of Hungary. Apart from a few
dozen districts, urbanised districts in the Carpathian
Basin are characterised by a surplus of women. The

femininity index is particularly high in the major cit-
ies, from which in recent decades young families with
children in male surplus moved in large numbers to
the neighbouring suburbs (in the course of so-called
suburbanisation migration) [KiBM¥EM. The capital cities
and regional centres are also at the forefront: Buda-
pest (1,149), Uzhhorod (1,147), Zagreb (1,136), Brati-
slava, Cluj-Napoca/Kolozsvar, Sibiu (1,125), Timisoara
(1,119) and Novi Sad (1,111). In some rural areas how-
ever, a relatively more favourable sex ratio and even a
male surplus can be observed. In such areas, a male
surplus resulting from the high fertility of the local
population has not been balanced by a female surplus
resulting from male emigration (K%M and | ). This
favourable phenomenon can be observed in the north-
eastern mountainous regions of the Carpathian Basin.
Albeit located in this northeastern zone, Zakarpattia,
despite its traditionally high fertility rates, has a large
surplus of women, owing to high emigration, which
affects predominantly men. A similar situation can be
observed throughout western Ukraine.

The aforementioned study of sex ratios in Hungary
also supports the above. Due to suburbanisation, a
highly significant surplus of women has arisen in all
major and medium-sized cities (KZNMA cf. (5 [T [50).
A similarly high femininity index can be observed in
the target areas of old-age migration, which often in-
volves foreigners (e.g. the Lake Balaton region, [i), and
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in rural areas hit by out-migration (mostly of young
men), which have been left with ageing populations
(e.g. in Northern Hungary and in the inner peripher-
ies of the Alfold). However, it is also a fact that in al-
most a third of settlements in Hungary - especially
in small and tiny villages — the number of men ex-
ceeds that of women. In some of these cases, the phe-
nomenon may be caused by the above-average fertil-
ity of the Roma population. In Hungary, in most villag-
es with a Roma majority a male surplus was regis-
tered KINHA, cf. KEEXHN). In this regard, it should be
noted that in many villages with an ethnically mixed
population, a male surplus in the Roma population is
balanced by more women in the aging local non-Ro-
ma population.

Age composition of the population

Almost all demographic structures and processes are
fundamentally determined by the age (and sex) dis-
tribution of the population, which is of particular
importance in ascertaining the chances of marriage,
of establishing a household or a family, and of having
children. It also facilitates the estimation of the care
requirements of children and the elderly and assists
in forecasting demand for kindergarten and primary
school places, the number of jobseekers entering em-
ployment, and more general analyses of the labour
market situation.

The age structure of the population is mainly the
result of live births and deaths (i.e. it is determined by
the natural population change) and it is strongly in-
fluenced by cultural factors. At the same time, the
voluntary migration of the working age population,
which mainly involves young people, also plays an
important role in this respect, resulting in a younger
age structure of the population in the target areas and
amplifying the ageing process in the areas of origin.
Migration in old age can have an opposite effect, con-
tributing to an ageing of the local population in the
target areas.

When speaking of age, humans are usually divided
- fundamentally on a biological basis — into children,
adults and the elderly. In statistics, these categories

The meeting of three generations
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Average age: arithmetic mean of the age of the popu-
lation in a given area.

Median age: the age that divides the studied popula-
tion into two exactly equal groups.

Billeter index: where P is the number of the popula-
tion. The numbers in the subscript indicate the popula-
tion that is not yet fertile (0-14), no longer fertile (50+)
and in fertile age (15-49 years). The index provides in-
formation on the ratio of generations relative to each
other and the expected development trends of the pop-
ulation according to the age structure. The higher the
value of the index, the younger the population. A neg-
ative value indicates that the number of those aged 50
and over is higher than that of those aged under 15
years.

correspond to the groups of 0-14, 15-64 years, and 65
years and older [ 2 |. In sociological research, additional
categories include people of working age (15-64), of
childbearing age (women aged 15-49) and of con-
scription age (men aged 18-50/60).

For the spatial and temporal research of age struc-
ture, several simple and more complex data, metrics,
indices, and representations are used, which can be
classified into three groups. The first includes the sim-
plest, easily accessible data and single-component
indices (e.g. the ratio of people belonging to each age
group as a percentage). More complex, multi-compo-
nent indices are classified in the second group (e.g. av-
erage age, median age, the Billeter index, the age-de-
pendencyratio, and the ageing index). The third - and
visually most spectacular way of presenting the age
structure - is the so-called population pyramid.

The negative consequences of a distortion of the
age structure include a gradual increase in the ratio
of the elderly. This, in turn, results in labour shortag-
es in ageing societies, such as those experienced in
most European countries. As a result, there is consid-
erable pressure on the pension, health and social care
systems, with increases in the cost of maintaining such
systems. Ageing also significantly distorts the sex ra-
tio — due to higher male mortality - resulting in an
increasing surplus of women. These negative conse-
quences force the governments of ageing societies to
reorganise pensions and the healthcare system, to
review employment laws, financial services and fam-
ily policy, and, in some cases, to take measures to in-
crease fertility.

Due to declining fertility and increasing life expec-
tancy, the ageing of the population - to varying de-
grees — is being observed worldwide. As a result, the
ratio of children fell from 34.3% to 25.4% between
1950 and 2020, in parallel with the increase in the
ratio of the elderly from 5.1% to 9.3%. In the case of
Europe, the ratio of 0-14 year-olds fell from 26.3% to
16.1%, and that of those aged 65 and over rose from
8.4% to 19.1% over the seven decades. The rate of

EADEPENDENCY RATIOS, AGEING INDEX (1910-2020)
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Dependency (age-dependency) ratio: the ratio of peo-
ple of non-working (unproductive) age to the working
(productive) age population. Since the non-working age
population consists of two components (children and
the elderly), the dependency ratios of children (0-14
years) and the elderly (65+ years) can be distinguished.
Ageing index: the ratio of the elderly to children. It meas-
ures the ageing process, so it is also used to predict fu-
ture trends.

Population pyramid: a bar chart showing the age struc-
ture of the population by sex. A detailed population
pyramid can also be seen as a joint imprint of the fer-
tility, mortality and migration processes of recent dec-
ades. A pyramid shape represents a young population.
Bell-shaped population pyramids represent a stagnant

population characterised by a relative increase in the
number of older people. An urn or onion-shaped pop-
ulation pyramid refers to a decreasing population with
a low number of children.

Ratké era: a period of population policy (1950-1956)
named after Anna Ratko (1903-1981), weaver, com-
munist union leader, and Minister of Welfare and
Health between 1949 and 1953. Strict prohibitions on
pregnancy termination (induced abortion) and the in-
troduction of a tax on childless people in the first half
of the 1950s, led to a significant increase in the num-
ber of births in Hungary. Those born at that time are
usually called Ratké children, and those born in the
first half of the 1970s are called Ratko grandchildren.

[ AGE STRUCTURE OF POPULATION (1949, 1990, 2020, 2070)
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ageing in the Carpathian Basin between 1910 and
2018 was similar to that in Europe: the ratio of chil-
dren was 35.5% in 1910 and 15.0% in 2018, while the
ratio of the elderly was 5.0% in 1910 and 17.5% in
2018. The global average of the dependency rate for
children is currently much higher (39) than for the
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elderly (14.3). In Europe, the situation is reversed (chil-
dren 24.8, elderly 29.5). Other demographic indicators
also show a particularly high rate of ageing relative to
the global average: median age (2020: world 30.9, Eu-
rope 42.5), Billeter index (in 2020: world 2.5, Europe
-53.1), ageing index (2020: world 36.7, Europe 119).

In the Carpathian Basin in 1910, only 16.7% of the
population was aged over 50, while 35.5% was 14 years
old or younger, resulting in a Billeter index of 39.5,
far better than in 2018 (-46.3). The dependency rate
of children fell from 59.9 to 22.3 between 1910 and
2018, while that of the elderly increased from 8 to 25.9.
Accordingly, the striking increase in the ageing index
(from 14.2 to 116) points to the changes that have
taken place in the age structure of the Hungarian po-
pulation over the past 100 years.

In terms of ageing there are significant differences
among the countries and regions of the Carpathian
Basin. The ratio of children is highest and that of the
elderly is lowest in Zakarpattia (20% and 11.8% respec-
tively) and in Slovakia (15.7% and 16% respectively).
Compared to them, the indicators in Vojvodina, Hun-
gary and Pannonian Croatia are much less favoura-
ble (14.4-14.8 and 19.2-19.7). The median age in the
countries of our region has generally increased at the
same rate as in Europe over the last seven decades,
with the difference being that in the third quarter of
the 20th century the rate of ageing still lagged behind
the European level due to an influx of guest workers
(e.g. in Austria) and population policy interventions
(e.g. in Romania, Hungary and Slovakia). The value
of this indicator is currently the lowest in Slovakia and
Ukraine, which have the youngest age structure (41.2
in 2020), while in Slovenia and Croatia, the median
age is 44.5 and 44.3 years, respectively. Similar differ-
ences are reflected in the change of the ageing index
between 1950 and 2018 KZE¥A. Until the 1980s, the
indicator showing the ratio between the elderly and
child populations reached its highest value in Austria
and Hungary, while Serbia, Croatia and Slovenia
subsequently caught up with those countries as a re-
sult of the Yugoslav Wars in the 1990s.

Hungary’s population pyramid was clearly pyram-
idal in 1910, but the census in 1920 already showed
the lack of births associated with World War I. This
deficit can be seen even in the population pyramid of
1949, where the number of those aged 30-33 years is
conspicuously low [EZB®A. A further observation in
Hungary is that, in contrast to the trend in World War I,
the number of births hardly decreased during World
War II | ', and thus the number of children did not
shrink significantly. The effects of accelerated ageing
in the second half of the 20th century and the state
population policy interventions of the 1950s (the so-
called Ratkd era) are reflected in the population pyr-
amid of 1990. The large numbers of Ratké children
born in the 1950s and of their children, born in the
1970s, are particularly striking. The deficits of World
War I are still visible here at the top of the population
pyramid, among those aged 70-73 years. Yet, these
signs have disappeared from the population pyramid
0f 2020. The shape of the population pyramid of 2020
is clearly an imprint of a declining population. Accord-
ing to population projections, the Hungarian popula-
tion pyramid will become urn-shaped by 2070. This
shape is typical of a declining and ageing population
with a low number of children.

Changes in the above mentioned indicators on the
present-day territory of Hungary in the last century
are quite similar to the averages for the whole popu-
lation of the Carpathian Basin. The share of children
fell from 34.8% to 14.6% between 1910 and 2019, there-
by reducing the dependency ratio of children from
57.7 to 22 during this time [[ZB%Al. At the same time,
however, the share of the elderly increased from 5%
to 19.4%, and the dependency ratio of the elderly in-
creased from 8.3 to 29.3. According to a 2018 fore-
cast issued by the Hungarian Demographic Research
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Children, the hope of the future

Institute of the Central Statistical Office, whereas in
2011 four working-age people supported an elderly
person, in 2070 two working-age people will support
an elderly citizen. According to the forecast, the de-
pendency ratio of children will not change significantly;
the number of children will be about a quarter of the
(adult, active) middle-aged group. As the more pop-
ulous group of the Ratk¢ era is currently leaving mid-
dle age and their children will reach retirement age in
30 years, this will lead to a significant change in the
ratios. Indeed, another demographic ageing wave will
reach Hungary in the next 50-60 years. The Billeter
index, which examines large age groups on a fertility
basis, also indicates similar age structure changes: its
value decreased from 37.6 to —52.4 between 1910 and
2019. The value of this indicator has been in the neg-
ative range since 2001, which means that the number
of people older than fertile age is higher than that of
those before fertile age. During this time, the average
age of the population in the present-day area of the
country increased from 27.2 to 42.8 years, and the
value of the ageing index, which compares the ratios
of children and the elderly in relation to each other,
increased from 14.4 to 133, thereby even exceeding
the average for the Carpathian Basin (116).

The age structure of the population in the Carpathi-
an Basin also shows a characteristic regional pattern.
The ratio of children (0-14 years old, [3]) to adults
and the age-dependency ratio, as well as the crude
live birth rate have a broadly similar spatial distribu-
tion . In areas with persistently high fertil-
ity and above-average birth rates, the ratio of the
population aged 0-14 and the associated financial
burden are naturally high. Such areas can be found -
as a historical heritage - in the northern and north-
eastern areas of the Carpathians inhabited by Slovaks,
Rusyns and Romanians, in the Croatian Medimurje
region, in Eastern Slavonia, and in areas inhabited by
poorly educated (often Roma) populations (e.g. in
Eastern Slovakia, northeastern Hungary, the Central
Tisza Region, the Transylvanian Basin and Partium).
The proportion of children is similarly high in the vi-
cinity of certain major cities (e.g. Budapest, Bratislava,
Kosice, Oradea/Nagyvarad, Arad, Timisoara, Cluj-Na-
poca/Kolozsvar, Sibiu, Brasov, Novi Sad and Zagreb).
In 24 settlements in Hungary (mostly with a Roma ma-
jority) the ratio of children is more than 30%, or twice
as high as the national average (14.6%). At the same
time, however, seven villages do not have any children
at all, and their ratio is less than 5% in 43 villages. Ac-
cording to the settlement-level map KZBBA, the ratio of
those aged 0-14 years is above average in areas inhab-
ited by large numbers of disadvantaged and poorly ed-
ucated Roma (e.g. Northeastern Hungary, Central
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Tisza Region, and southwestern Transdanubia), in the
agglomeration of Budapest and around county centres.

The ratio of the elderly population (65 years and old-
er, [4]) per 100 people, the elderly dependency ratio,
and the median age (which divides the population into
two equal parts) show almost the same regional pic-

ture KZE®TN. The value of these indicators is
particularly high in the inner peripheries and border
regions, which are particularly hit by the out-migra-
tion of young people (e.g. Burgenland, Prekmurje, the
Dinarides, the Transdanubian Hills, Northern Hun-
gary, the Koros—Maros Midland, southern and eastern

E In Hungary, elderly people have outnumbered children since
the turn of the millennium

Banat and the Apuseni Mountains). The ratio of the
elderly is more than twice the national average (2018:
18.9%) in 26 villages in Hungary, but it remains below
5% in 20 settlements with a young age structure. The
map with settlement-level details shows the
peripheral areas affected by out-migration, where the
ratio of people aged 65 and over is above average: re-
mote villages in the North Hungarian Range inhabited
by fewer Roma people, in the Kérés—Maros Midland,
in the southern part of the Danube-Tisza Midland,
in the common border regions of Baranya, Tolna and
Somogy and in southwestern Zala. In addition, the
ratio of the elderly population is much higher than av-
erage in the popular target areas of migration in old
age (e.g. near Lake Balaton and in the Buda Mountains:
districts I, 11, XII).

Wy |

People aged 15-64 have made up two-thirds of the population
for a century

In line with the above, the ratio of the population
aged 15-64 (young and active adult population, |5 |)
is high in less youthful and less ageing regions, as
well as in the target areas of recent migration and the
core areas of urbanisation (i.e. in major cities, county
centres and their vicinity) VI 1. 14. §

The ageing index is lowest where the ratio of those
aged 0-14 years and the birth rate are the highest
eastern part of Slovakia, in the agglomerations of Bra-
tislava and Budapest, in the northeastern periphery
of Hungary, in the Central Tisza Region, in southern
Transylvania, in the major cities of the Banat and Par-
tium regions (e.g. in Timisoara, Arad, Oradea/Nagy-
varad and Satu Mare/Szatmarnémeti). A high degree
of ageing is indicated by a high value of this index,
similarly to the particularly high proportion of the
elderly in some northwestern, mountainous parts of
Slovakia, in Burgenland in Austria, in Budapest, in
Northern Hungary, in the peripheral areas of the
southern Alf6ld of Hungary, as well as in the south-
western half of Transdanubia KiB®IA. There are 790
settlements in Hungary where the number of chil-
dren exceeds that of the elderly, so the value of the
ageing index is below 100. At the same time, in 263

. Such areas can be found in the
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villages ageing is so severe that this indicator is more
than double the national average (133).

The Billeter index, which compares those of fertile
age to the difference between the numbers of people
younger and older than the fertile age, is negative
throughout Hungary, which means that the number

of people beyond their fertile age exceeds those who
are still before their fertile age everywhere. The most
favourable values are observed in the northeastern
districts of Abauj, Zemplén and Szabolcs, which are
mostly inhabited by Roma people, as well as in certain
parts of the Budapest agglomeration KL% eA.
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