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ABSTRACT

Over the last quarter of a century female fertility in Czechia has undergone dynamic and dramatic change. One of the main indica-
tions of this is the postponement of births and associated fertility ageing. This article analyses the spatial differences in the character and
intensity of fertility in the early 1990s and the current era and attempts to highlight any stability or change in the spatial patterns resulting
from the changes in reproductive behaviour. The authors use a number of indicators to analyse the rate, timing and distribution of fertility
by woman'’s age at the district level (LAU1). Additional indicators are also used to assess the level of birth postponement in young people
and recuperation during the second half of the reproductive life span. Since the results suggested that there were some areas which exhib-
ited similarities in the characteristics and trajectory of the fertility postponement transition, cluster analysis was used to produce a spatial
classification. Although all Czech districts are undergoing a fertility postponement transition, the tendency is for it to deepen the spatial
pluralisation of reproductive behaviour, particularly the timing and internal structure of fertility by woman’s age, which is the main spatial

differentiation factor affecting fertility.
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1. Introduction

For more than a quarter of a century female reproduc-
tive behaviour in Czechia has been undergoing dynam-
ic and dramatic change.The main indications of this are
a fall in fertility, stagnant levels of sub-replacement fer-
tility, birth postponement and changes in the proportion
of live births with legitimacy status (Sobotka 2004, 2011;
Rychtatikova 2008, 2010). These trends have more or less
been evident in all former eastern bloc countries since the
late 1980s and early 1990s (Sobotka 2004, 2011). Howev-
er, the first birth postponement that is gradually affecting
all European populations is thought to be crucial (Kohler,
Billari, Ortega 2002; Sobotka 2004; Frejka, Sardon 2004,
2006, 2007; Frejka 2011). The newly emerging plurality in
family and reproductive life paths and the timing of the
transitions lie in sharp contrast to the previous model,
which was characterised by early motherhood and par-
enthood and reproductive lives ending at a relatively early
age in narrow age intervals (most frequently by age 30 in
women). However, under the new social, economic and
political conditions, this model no longer features much
in the life paths of men and women born since the late
1960s (Sobotka et al. 2008; Sprocha 2014).

First birth postponement has continued unabated in
some European countries for more than four decades and
has become one of the dominant symbols of reproductive
behaviour in developed societies (Sobotka 2004). Lest-
haeghe and Neels (2002, 333) have even ranked it amongst

the main characteristics of the second demographic tran-
sition, in a shift away from van de Kaa’s (1987) original
conception in which the most important characteristic
was a fall in fertility to below replacement level. Histor-
ically, European women have never entered into moth-
erhood as late as they do nowadays (Kohler et al. 2006;
Prioux 2005). Kohler, Billari and Ortega (2002) suggest
that delaying childbearing is in itself a kind of specific
“postponement transition” that is leading to a regime of
later fertility. In their view, it is possible that this will lead
to the rectangularisation of fertility — increasingly con-
centration into relatively narrow intervals in the late stage
of the reproductive age-interval. Postponement transition
leads to rapid, persistent and generally irreversible delays
in childbearing across a wide range of socioeconomic
conditions (Kohler, Billari, Ortega 2002). If these chang-
es in the nature of reproductive behaviour become as
universal and inevitable as some advocates of the second
demographic transition believe, it may mean that there
will be less international and regional differentiation in
fertility (Coleman, 2002). Another potential contributory
factor is the social and economic convergence fostered
within the European Union by market and institutional
integration and by the removal of labour market restric-
tions and the use of structural funds to promote econom-
ic growth in weaker regions (Coleman 2002; Compton
1991; Tome$ 2001; Wilson 1991). Many authors (e.g.
Decroly and Grimmeau 1996; Wilson 2001; Dorius 2008;
Basten et al. 2012) consequently consider the main trend
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in fertility among women in Europe to be one of con-
vergence. Nonetheless, they also think the main regional
differences will prevail (see also Hank 2001; Billari and
Kohler 2000. According to Coleman (1996) and Lesthae-
ghe with Neels (2002), the main factors are persistent and
historically-determined differences in cultural factors
and attitudes, and they consider these to have far greater
influence than socioeconomic differences. One important
aspect is that the majority of analyses look only at fertility
quantum, usually the total fertility rate. However, as Fes-
ty (1981) stated, similar rates levels need not meant that
fertility is structured similarly. In this respect Basten et al.
(2012) suggest that it is the potential divergences within
the process of convergence that are the main indication
of the current state and immediate changes in fertility at
the sub-national level.

In Czechia a number of publications have dealt with
regional fertility differences and their trajectories since
1989 (Bartonova 1999, 2001; Kretschmerova 2003; Pop-
pova 2004; Kraus 2007; Rychtaiikova 2007; Sidlo 2008).
Generally, despite the increase in regional social and
economic differences seen in the 1990s, there has been
a levelling out of fertility and the spatial distribution of
fertility has changed (Bartoniova 2001; Rychtarikova
2007; Sidlo 2008). Since the research listed above was
performed largely during an era that saw fertility decline
and postponement expands, the question is whether this
trend can also be observed in the era when Czechia expe-
rienced a revival in fertility associated with the onset of
recuperation.

The aim of this paper is to highlight regional differ-
ences in the tempo and quantum of fertility in Czechia
in relation to postponement and recuperation and to
highlight any convergent or divergent tendencies in the
post-1989 transitionary period. We also compare the ear-
ly transitionary state with the current one (2012-2014).
Furthermore we attempt to identify groups of areas where
the nature and intensity of fertility differ. We assume that
childbearing postponement is already manifesting in
all districts. The question is whether there are already
marked differences in the speed at which this is occurring
and if so whether there are regional patterns in fertility
ageing.

2. Research methodology and data sources

There is a close link between the methodology and
indicators of fertility quantum and tempo at the district
level, on the one hand, and the availability of the input
data, on the other. We used data from the Czech Statis-
tical Office’s internal database, specifically live births by
mother’s age, biological order and place of residence (dis-
trict) and age structure of female population, where the
data refer to 1 July of the given year. Since the district
populations are small, we decided to use three-year inter-
vals. Moving averages are used. Since one of the aims of

the study is to capture the spatial differences in the tempo
and quantum of fertility at the beginning of the transi-
tional period and compare them with the current state (or
that of the last available period), we use two three-year
periods: 1991-1993 and 2012-2014.

Quantum of fertility in particular districts and periods
are expressed as total fertility. Mean age at first birth is
used to investigate the tempo of fertility. Another impor-
tant aspect is the rate of fertility among the youngest
group of women (the under 25s) and those 30 and over
as a proportion of total fertility. A typical feature of the
socialist reproductive model was that fertility was con-
centrated into narrow age intervals, most frequently in
the first half of the reproductive span. We attempted to
establish the extent to which the regional populations
had abandoned this model by investigating the interde-
cile range of fertility. A broadening of the range points to
increased variation in reproductive paths.

A cross-sectional view of fertility postponement can
be expressed as the total age-specific rate of decline in
the age groups experiencing a real fall in fertility during
the period investigated. Since this affects the younger
age groups, we only considered the under 30 age groups.
Construed in this way the postponement rate is expressed
as the amount (in absolute or relative terms) by which the
fertility rate fell in 2012-2014 compared to 1991-1993.
Further analysis of the increase in fertility in Czechia
between 1999 and 2014 shows that this was largely due
to an increase in the fertility rate in the over 25s. This
should be seen in the context of the shift to the delayed
childbearing stage. The recuperation rate is expressed
as the absolute (or relative) increase in the fertility rate
among women aged over 25, since in some districts fertil-
ity began to increase from the age of 26. Running parallel
with the postponement rate is the extent to which female
fertility in the over 25s increased compared to the level at
the beginning of the observed period. The cross-section-
al view of the subsequent fertility postponement transi-
tion is provided by the index of recuperation, which was
constructed as a fraction of the recuperation and post-
ponement rate. In absolute terms it pointed to an overall
decline (or growth) in total fertility in Czech districts.

The variation in the selected indicators - total fertil-
ity rate, mean age at first birth and proportion of fertili-
ty among women under 25s and over 30s - is measured
using selected indicators of variability: mean difference,
coefficient of variation and range.

A detailed analysis of fertility showed that the dis-
tricts did not behave as entirely independent entities but
included groups sharing similar features, characteristics
and, to some degree, a fertility transition. This led us to
create sets of districts containing populations that most
resembled each other in terms of fertility. Of the various
categorisation methods available, we opted for cluster
analysis (Ward’s method). The input data for the two peri-
ods (1991-1993 and 2012-2014) were standardised and
factor analysis was performed to produce Z-scores. To
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set the optimum number of clusters in order to maximise
their internal homogeneity the grouping index was used
and the Euclidean distance between groups of districts
was also taken into account.

3. Process of the fertility postponement transiton in
districts between 1991-1993 and 2012-2014

In the early 1990s Czechia recorded a dramatic fall in
total fertility which peaked in 1999. Regionally in 1991—
1993 only two districts (Plzen-mésto and Praha!) had
total fertility of less than 1.6 children per woman. In the
city hinterlands and particularly to the south of the coun-
try there were other ditricts that had below-mean fertili-
ty rates (Fig. 1). Generally districts across Bohemia were
affected by lower fertility, while in Moravia it were only
the districts of Brno, Ostrava and Prostéjov. By contrast
many districts in Moravia, and especially those on the
border between Moravia and Bohemia had above-mean
levels of total fertility rate.

A more detailed analysis of the character of fertility
showed that the areas with lower total fertility rate already
had a mean age at first birth that was slightly above aver-
age. This was linked to lower fertility amongst the under
25s and slightly higher fertility amongst women aged over
30. Given the mean first-order total fertility rate (Fig. 2),
it is clear that the main cause was the lower birth rate of
second- and later-born children. Hence one cannot sim-
ply conclude that the onset of the fertility postponement
transition occurred substantially later in city districts in
Czechia. Instead the lower fertility rate and slightly high-
er mean age at first birth were the result of specific fac-
tors affecting the local population (e.g. a larger number of
inhabitants with higher education, lengthier occupational
training, etc.). On the other hand districts with above-
mean fertility rates had higher first-birth fertility rates,
a lower mean age at first birth, a greater proportion of
births amongst the under 25s and a smaller proportion
of births among women aged 30 and over. The quan-
tum, tempo and internal distribution of fertility by age
did not differ greatly during this period. In most Czech
districts the early reproductive path model still prevailed
as can be seen in the mean age at first birth and births in
women aged under 25 and 30 or over as a proportion of
total fertility. Most frequently, women tended to become
mothers between the ages of 22.0 and 22.5 (in 48 of the
77 Czech districts). In a further 18 districts the mean age
at first birth was lower. In the remaining 11 districts age
at first birth was over 22.5, and only in three districts
(Praha, Brno-mésto, Plzeni-mésto) did it exceed 23.0
years (Fig. 3). The predominance of early motherhood
and parenthood was also reflected in the distribution

1  The article used the names of districts in Czech; their locations
within the Czechia can be traced in an appendix 1 at the end of
this article.

of districts according to births in woman aged under 25
as a proportion of total fertility. Between 1991 and 1993
in Czechia, the mean value of this indicator only just
exceeded 58%. A total of 17 districts were below this lev-
el, but only the capital (45%), and the cities of Brno (50%)
and Plzen (54%) had levels below 55% (Fig. 4). By con-
trast in the majority of Czech districts (46 in total) this
indicator exceeded 60%; yet it only reached a maximum
of 64%. During this period fertility in women aged 30 or
over was still relatively low overall. The maximum level
was found in the city districts and also partly in districts
where births of third- and later-born children are more
frequent (Fig. 5).

3.1 Four phases of the fertility postponement process in the
regional level

Although fertility postponement affected all Czech
districts, the tempo, quantum and extent to which they
occurred varied. According to Sobotka (2003, 2004)
cross-sectionally four interrelated phases can be iden-
tified in fertility postponement. Since postponement
largely affected first-order births and was reflected in the
rising age of women at first birth, this model depends on
how these interact. In stage one before it began to change,
first-order fertility was high and regularly exceeded 0.75
children per woman. The mean age at which first-order
fertility occurred was well below 26 years of age. In 1991—
1993 not a single Czech district had exceeded this limit.
Even in city districts, total first-order fertility was still sig-
nificantly above 0.75 children per woman (for instance
in the capital city it was 0.83 children). Stage two saw the
postponement of births of first-born children begin and
consequently a fall in first-order fertility amongst younger
women, which was subsequently reflected in the systemic
fall in first-order total fertility. This fell substantially to
below 0.75 children per woman. Great differences are not
seen between Czech districts in the timing at which it fell
to below this level. In 51 districts this occurred in 1992—
1994 and in the remaining ones in 1993-1995. However,
the timing of the decline to minimum first-order total
fertility values displays more marked differences (Fig. 6).
In addition an important distinguishing factor appears to
be the length of period first-order fertility remained at
the minimum level before entering the recuperation stage
(Fig. 7). In the majority of districts the first-born fertility
rate gradually fell to 0.50-0.55 children per woman, while
in 26 it fell below this level.
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Fig. 1 Total fertility rate, 1991-1993.
Source: Authors’ calculations based on CSO data.
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Fig. 3 Mean age at first birth, 1991-1993.
Source: Authors’ calculations based on CSO data.
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Fig. 5 Fertility of women aged 30+ as a proportion of total fertility
(in %), 1991-1993.
Source: Authors’ calculations based on CSO data
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Fig. 2 First-order total fertility rate, 1991-1993.

Source: Authors’ calculations based on CSO data.
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[ 53.1-56.0 [ 59.1-61.0 [N 63.1+
Fig. 4 Fertility of women aged under 25 as a proportion of total

fertility (in %), 1991-1993.
Source: Authors’ calculations based on CSO data.

1992-1994 [ 1993-1995

Fig. 6 Period of decline in first-order fertility rate to below 0.75
children.
Source: Authors’ calculations based on CSO data
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From the late 1990s onwards fertility intensity in
Czechia began to rise gradually. This positive trend came
to a temporary halt after 2008 as a result of unfavoura-
ble economic development (see, for example, Sobotka et
al. 2011; Goldstein et al. 2013), but by 2014 total fertility
rate had again exceeded 1.5 children per woman. Growth
could gradually be seen in all districts (Fig. 8). However,
it differed in onset and speed. Generally, the revival in fer-
tility was associated with mothers catching up on delayed
reproduction, and this is manifest in stages three and four
of the fertility postponement transition. First-order total
fertility rate again exceeded 0.75 children per woman
and mean age at first birth was over 26. It is clear that the
increases in the first-order birth rate and in total fertili-
ty rate were closely interlinked. Districts where mothers
were more likely to delay the onset of motherhood also
saw more dynamic growth in total fertility rate. The last
available data from 2012-2014 show that in 16 districts
first-order total fertility rate was more than 0.75 children
per woman. This was mainly true of the city districts
(Praha, Brno) and their hinterlands (Praha-vychod, Pra-
ha-zapad, Brno-venkov) and in districts with important
economic centres (e.g. Olomouc, Pardubice, Liberec). In
all Czech districts first-order total fertility rate exceeded
0.60 children per woman and in 29 of them it reached
around 0.63-0.70 children (Fig. 9).

The growth in first-order fertility at an older age
associated with the onset of recuperation in stage three
contributed to a sustained increase in mean age at first
birth. With the exception of six districts (Teplice, Sokolov,
Dé¢in, Tachov, Chomutov and Most), mean age at first
birth in all Czech districts exceeded 26 years (see Fig. 10).
Without doubt the longest postponement of motherhood
occurred among women in the capital city, in districts in
its hinterland and in Brno-mésto and in Zlin district,
where the mean age at first birth in 2012-2014 was over
28 years.

The fertility postponement transition had a marked
influence on the status and differences in the quantum
and tempo of first-order fertility in the districts. As the
graph in figure 11 shows, the districts were initially rel-
atively homogenous but became more heterogeneous
over time, and a number of main types of districts can be
identified (see also Appendix 2). The first type compris-
es districts where postponement was less dynamic and
where for some women becoming a mother at a young
age continued to be an important part of their life biogra-
phy. The birth rate clearly shows that the transformation
in the reproductive behaviour of this group has yet to
end. On the other hand there is a group of districts which
have already entered the fourth quadrant indicating that
the transformation process has ended for them. In 2012—
2014 this affected 15 districts overall. There is also a sub-
group within them in which the mean age at first birth is
now almost 30 years of age. In these districts the fertil-
ity postponement transition occurred most rapidly and
they currently have the highest rate of first-born children.

Most districts fall into the third quadrant. There is little
difference in the timing of motherhood or in the extent
to which they have successfully entered the recuperation
stage. Within this quadrant districts can be identified that
have repeatedly exceeded the 0.75 children per woman
mark; however, there are districts where the postpone-
ment of first-order births has not occurred so intensively.
Figure 12 provides greater detail on the way the relation-
ship between first-order total fertility rate and mean age
at first birth has changed in selected districts. The districts
selected are those where motherhood postponement has
been most and least dynamic (Praha-zapad and Teplice
respectively) and those which have the highest mean age
at first birth (Praha). In addition these indicators were
also selected for the whole of Czechia for comparative
purposes.

3.2 The postponement of motherhood has led to a deepening
of regional differences in the character of fertility

The variation in dynamic and extent of shifts from
the previous model of reproductive behaviour has led to
a deepening of regional differences in the internal charac-
ter and structure of fertility. The postponement of moth-
erhood and parenthood has resulted in a fall in the inten-
sity and proportion of fertility amongst the under 25s in
all Czech districts. In the early 1990s most fertility was
concentrated in this age group (45-64%, with a Czech-
mean of 58%), but more recently, in 2012-2014, fertility
amongst this group has fluctuated between 10% and 30%
of overall fertility with a mean of 18% for the whole of
Czechia. This process did not occur evenly throughout
the country. There are districts where only a very small
amount of total fertility occurred at this age. On the other
hand there are those in which fertility among the under
25s continues to be an important feature of overall repro-
duction. The first group includes the districts of Praha
and its hinterland and also a substantial part of Moravia,
mainly the eastern and south eastern areas (Fig. 13). By
contrast districts where fertility among women under 25
is higher than the mean are concentrated in the border
areas in an almost continuous line stretching from Tachov
to Dé¢in and Cesk4 Lipa. Some other border districts can
be included in this group (e.g. Bruntal and Karvina in the
north and Cesky Krumlov in the south).

An initial fall in the fertility rate and then a gradual
rise in the second half of the reproductive span is one of
the main features of the transformation in reproductive
behaviour. One important indirect symbol of delayed fer-
tility is thought to be the number of births in those aged
30 or over as a proportion of total fertility (e.g. Lesthae-
ghe and Moors 2000). In the early 1990s fertility in those
aged 30 or over was still unremarkable, accounting for
only slightly more than 14% of total fertility rate on aver-
age. In all Czech districts, however, there was a gradual
shift away from this model. An increasingly larger pro-
portion of fertility, and also initial motherhood, began to
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Fig. 7 Period in which total fertility rate fell to its lowest-low level.
Source: Authors’ calculations based on CSO data.

Czechia=0.73

-0.67 I 0.71-0.73 M 0.77-0.79
[0 0.68-0.70 M 0.74-0.76¢ [ 0.80+

Fig. 9 First-order total fertility rate, 2012-2014.
Source: Authors’ calculations based on CSO data.
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Fig. 11 Relationship between first-order total fertility rate and
mean age at first birth, Czech districts, 1991-1993 and 2012-2014.
Source: Authors’ calculations based on CSO data.
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Fig. 8 Total fertility rate, 2012-2014.
Source: Authors’ calculations based on CSO data.
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Fig. 10 Mean age at first birth, 2012-2014.
Source: Authors’ calculations based on CSO data.
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Fig. 12 Relationship between first-order total fertility and mean
age at first birth, selected Czech districts, 1991-1993 to 2012-2014
(moving three-year averages).

Source: Authors’ calculations based on CSO data.
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Czechia = 18.0
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Fig. 13 Fertility of women aged under 25 as a proportion of total

fertility (in %), 2012-2014.
Source: Authors’ calculations based on CSO data.

Czechia=11.9

-11.0

N 11.4-11.6 M 12.0-12.2
P 11.1-11.3 M 11.7-11.9 M 123+

Fig. 15 Interdecile range, 1991-1993.
Source: Authors’ calculations based on CSO data.

occur in the second half of the reproductive span. How-
ever, there is a marked difference in the rate and extent of
postponement as well as in the subsequent recuperation
of delayed births. To generalise somewhat, we can state
that the mirror image is also true, since districts in which
fertility amongst the under 25s dominated in 2012-2014
also had low fertility among women aged 30 and over; by
contrast in districts which had the lowest proportion of
fertility among the younger group, above mean fertility
was concentrated into the second half of the reproductive
span (Fig. 14).

Changes in the interdecile ranges also point to the
emergence of a variety of models of reproductive behav-
iour. In the previous reproduction model was concentrat-
ed into a narrower age spectrum, with most reproduction
occurring in the first half of the reproductive span. The
newly emerging model (or models) indicates a length-
ening of this interval. In the early 1990s the national
interdecile range was just under 12 years (with a mini-
mum of 10.5 and a maximum of 12.5). Data from 2012
to 2014, however, shows that 80% of overall fertility was

Czechia =50.4

-39.0 I 43.1-47.0 M 51.1-55.0
\ 39.1-43.0 M 27.1-51.0 [ 55.1+

Fig. 14 Fertility of women aged 30+ as a proportion of total fertility
(in %), 2012-2014.
Source: Authors’ calculations based on CSO data.
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Fig. 16 Interdecile range, 2012-2014.
Source: Authors’ calculations based on CSO data.

concentrated into just under 14 years and that the varia-
tion in range had also increased (minimum 12 years, max-
imum 15.6 years). Although this trend can be observed
in all districts, there are relatively large differences in the
dynamism of this process (the increase is around 0.2-3.6
years). In the early 1990s two main areas can be identi-
fied that had a greater interdecile range (Fig. 15). There is
a stretch of border districts in the east and north east of
the country where reproduction not only began earlier
but the proportion of higher-order births also meant that
children were more frequently born in the second half
of the reproductive span. City districts (Praha, Plzen and
Brno) and their hinterlands represented another area with
a higher interdecile range. Here the variety was the conse-
quence of a combination of different models of establish-
ing a family and family size; however, higher-order births
played a minimal role in this. Whilst in the first group
the greater interdecile range can still be found today (see
Fig. 16), this is not the case with the second group. In the
city districts and their hinterlands the interdecile range
is lengthening at a very slow rate, and in the current era
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Fig. 17 Postponement rate.
Source: Authors’ calculations based on CSO data.
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Fig. 19 Index of recuperation.
Source: Authors’ calculations based on CSO data.

fertility is still most concentrated by age compared to the
rest of Czechia. A similar situation occurred in a number
of Moravian districts as well, which represents another
area with a low interdecile range. This is caused by signif-
icant levels of fertility postponement and is also reflected
in the lower decile values. Following Kohler, Billari and
Ortega (2002), in relation to these districts one can state
that fertility postponement led to the rectangularisation
of fertility.

4, A spatial view of fertility postponement and
recuperation

A cross-sectional view of the postponement of births,
and particularly first-order births, shows that this man-
ifests itself in a fall in fertility amongst young women
(most frequently the under 27s). The increase in the rate
of fertility in the older age group (most frequently 28 and
over) indicates that women are catching up on postponed
births. By comparing the age-specific fertility rate in the

Czechia =33.0
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Fig. 18 Recuperation rate.
Source: Authors’ calculations based on CSO data.

first (1991-1993) and second (2012-2014) period, it is
possible to determine the extent to which this fell and the
subsequent level of revival. Relatively speaking it is clear
that postponement is substantially responsible for the fall
in fertility in many Moravian districts, and for it falling to
its lowest level in the border areas in the west and north-
west. Consequently in these areas we also find that wom-
en under 25 contribute most to overall fertility. Up to 39
districts can be identified in which the fertility rate fell
by more than 50% among young people (Fig. 17). Inter-
estingly the city districts (Praha, Plzent and Brno) tended
to display average falls, since in these areas fertility was
already lower in this age group in the early 1990s. Just as
all districts showed a decline in fertility in the younger age
group, there are also indications that they have entered
the recuperation stage. The districts differed in the timing,
onset and also rate of change. The degree of postponement
and the rate of recuperation combine to create an overall
deficit in total fertility comparable to that of the early 1990s.

A higher rate of recuperation can clearly be seen in
the districts around the Praha periphery and hinterland
and also in districts to the south. In Moravia a higher rate
was found mainly in Brno and the surrounding area and
in Olomouc district (Fig. 18). A low rate of recuperation
is mainly found in the border districts in west and north-
west Czechia and in some districts in south and north
Moravia. This is also closely linked to the distribution
of districts in relation to the index of recuperation. It is
clear that, with the oft-mentioned exception of Brno and
immediate surrounding area, the districts of Olomouc
and partly also the city districts of Ostrava, the situation
in Moravia is problematic. In Bohemia recuperation has
primarily occurred in the area in the west (excluding
Cheb) and some districts to the north. As in Moravia, the
Bohemian districts that have most successfully compen-
sated for the fall in fertility include those containing the
largest economic centres (e.g. Praha and Plzen) as well as
some surrounding districts (Fig. 19).
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Fig. 20 Regional types of fertility, 1991-1993.
Source: Authors’ calculations based on CSO data.

5. Regional typization of districts in Czechia

The fertility postponement transition affects the nature
of reproductive behaviour in all districts in Czechia, and
a more detailed analysis shows that there are relatively
large differences in the timing of the onset, rate and extent
of the changes. On the other hand when the indicators
were assessed it was evident that some spatial patterns
had remained stable and so we attempted to categorise the
regions by type so as to identify districts that displayed
similar characteristics. The aim was also to determine
whether the fertility postponement transition had in any
way disrupted spatial patterns. The typization was per-
formed for the most recent analysed period (2012-2014)
and the early 1990s (1991-1993). The results obtained are
displayed in figures 20 and 21. From the clustering and
Euclidean distance it is clear that in the early 1990s repro-
ductive behaviour in the first cluster, comprising Pra-
ha district and Brno (Cluster A1), was distinct from the
remaining Czech districts. It was characterised by a low
level of total fertility rate and fertility among women aged
under 25. On the other hand, however, in these districts
the mean age was higher, as was fertility at age 30 and over
and the interdecile range was greater. The total first-order
fertility rate was within the Czech mean. The tempo and
structure of fertility would suggest that the onset of the
postponement fertility transition occurred earlier; how-
ever, the rate of first child births does not point to this
(Tab. 1). It could be supposed that, given the particular
character of the area, many of these indications existed
before reproductive behaviour began to change.

As the values of the selected indicators for the clus-
ters show in Tab. 1, with the exception of the first group,
there are no great differences in the tempo and character
of reproductive behaviour. Slightly greater differences can
be seen in the total fertility rate, which was highest in the
third cluster of districts (Cluster A3). The results obtained
confirm that there is still a relatively marked uniformity
in the reproductive behaviour (apart from the odd excep-
tion) established under the previous regime. The spatial

I Cluster B1
I Cluster B2

Cluster B3 Cluster B5

Cluster B4

Fig. 21 Regional types of fertility, 2012-2014.
Source: Authors’ calculations based on CSO data.

distribution of the groups of districts can be seen in detail
in Fig. 20.

Tab. 1 Regional categorisation of fertility types, 1991-1993: mean
values of selected cluster indicators.

Indicator Czechia Cluster | Cluster | Cluster | Cluster
A1 A2 A3 A4
Total fertility rate
(children per 1.74 1.57 1.73 1.83 1.76

woman)

Total first birth

fertility rate 0.83 0.83 0.81 0.85 0.82

Mean age at first

birth (years) 2250 24.1 22,10 | 22.0 2250
Interdecile range 11.90 126 160 | 1140 | 119
(years)

Fertility in the

under 255 (%) 58.10 46.5 60.90 | 61.60 57.60
Fertility at 30 and 14.20 20.0 12.70 12.30 14.40

over (%)

Again, in 2012-2014, Praha and the districts to the east
and west of Praha formed a separate cluster (Cluster B1).
However, in contrast to the situation in the early 1990s,
reproductive behaviour differed less, since early on (in
terms of the distance and progression of the clustering)
a second group attached itself to it comprising districts
in Praha and Brno hinterlands and districts with impor-
tant economic, administrative and cultural centres (e.g.
Olomouc, Jihlava, Pardubice, Ceské Budéjovice, Hradec
Krélové and Liberec). In these groups (Cluster B2) the
reproductive path typically had a later onset, fertility was
concentrated in the second half of the reproductive span,
fertility was lower amongst the under 25s, the interdecile
range was narrower and recuperation was more rapid. This
was also linked to higher first-order fertility rate (Tab. 2).
Interestingly, the second cluster of districts had the highest
total fertility rate in all groups and even the first cluster
no longer had the lowest fertility rate.Generally there was
increasing proximity in the fertility levels in the groups of
districts. Paradoxically this contributed to the difference
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in the intensity at which first children were born. The dis-
tricts that had successful transformations (particularly
clusters B1 and B2) saw a significant catch-up in the onset
of motherhood, while in some other districts (primar-
ily cluster B5) the recuperation process was suppressed
and total first-order fertility rate remained substantially
lower. Thus the first cluster of districts displayed a great-
er concentration of delayed fertility, while in the fourth
group of districts (Cluster B4) the opposite occurred. The
mean age at first birth and fertility at age 30 and over were
lowest here. This is closely linked to fertility being most
pronounced in the young (under 25s) and the interdecile
range being the largest. Table 2 confirms that nowadays
the main distinguishing factor in Czech districts is not fer-
tility quantum but fertility tempo and distribution by age.

Tab. 2 Regional fertility types, 2012-2014: median values of
selected cluster indicators.

Cluster | Cluster | Cluster | Cluster | Cluster

Czechia| = o, B2 B3 B4 B5

Indicator

Total
fertility rate
(children
per woman)

1.48 1.44 1.48 1.46 1.42

Total first
birth fertility
rate

0.73 0.78 0.77 0.72 0.70 0.68

Mean age
at first birth
(years)

28.00 | 2990 | 2820 | 27.70 | 26.50 | 27.80

Interdecile
range
(years)

13.90 13.00 | 1350 | 13.70 | 15.10 | 13.10

Fertility in
the under
255 (%)

18.00 10.90 | 16.60 | 18.70 | 27.90 | 16.80

Fertility at
30 and over
(%)

5040 | 62.90 | 51.60 | 4830 | 40.60 | 48.80

6. Fertility postponement transition and divergence
within convergence?

Opinions differ in the literature on developmental
trends in spatial differences in fertility. As we stated in the
introduction, on one side there are those who argue that
the trend is one of convergence and on the other those
who argue that divergence is key. In addition, it is impor-
tant to note that some authors distinguish between the
national and regional level. Regionally one can suppose
that certain characteristics of reproductive behaviour
are being maintained. The question remains whether the
two-decade long dramatic changes in the nature of fertili-
ty ongoing in some Czech districts will bring them closer
to local populations or whether they will have a distanc-
ing effect. Given that it has been shown that in all dis-
tricts the main mechanism behind this is the onset of the
fertility postponement transition, can they be expected

converge over time? The majority of the research that
attempts to resolve this issue looks at fertility rates alone.
As Festy (1981) and more recently Basten et al. (2012)
have noted, the internal structure and character of fer-
tility is also important. In other words, it is possible to
have the same total fertility rate even when the reproduc-
tive behaviour of particular populations is quite different.
Hence we have attempted to analyse the variability in the
timing and structure of this process.

Generally all the characteristics of variability used
(range, coeflicient of variation, mean difference) indicate
that in the 1990s variation in total fertility rate declined
initially and there was greater proximity between dis-
tricts. This corresponds to the fact that in all districts fer-
tility rates fell among the younger women as a result of
the postponement of births, especially first-order births.
In the majority of districts this process peaked in the late
1990s which is also when we find the lowest values in the
variability indicators. In the next stage of development
the key factor is how successfully women catch up on
delayed reproduction. It has been shown that timing, rate
and extent of recuperation are spatially distinct and this
is reflected in the growing variation (Fig. 22). However,
we identified a gradual revival in fertility amongst the
older population in all districts and recently a degree of
convergence has been evident. In the recuperation stage
of the transformation overall fertility increases and the
new model of reproductive behaviour stabilises. The dif-
ference in timing and extent of this process means we can
expect fertility rates in Czech districts to display greater
proximity. On the other hand, however, the level of com-
pensation in the successful and less successful districts
selected suggests that total fertility rate values will also
continue to exhibit significant regional differences.How-
ever the situation is completely different when we come
to analyse the variation in mean age at first birth and the
contribution fertility in women under 25 and aged 30 and
over makes overall, which reflects the timing and internal
structure of the process. As many of the previous find-
ings have indicated, at the district level there is significant
diversification in the reproduction models that affect the
age of entry into motherhood and parenthood. This has
been confirmed by the variation in mean age at first birth,
which rose continually until stabilising in the last decade
at a significantly higher level than it was in the early 1990s
(Fig. 23). The divergence in fertility among women aged
under 25 and 30 and over as a proportion of total fertili-
ty rate continues into the present (see Fig. 25). The main
factor behind the variation in fertility in Czech districts
is timing and internal structure of fertility by age. Fol-
lowing the onset of recuperation, the fertility rate begins
to convergence across districts; however, the timing and
especially distribution by age exhibit marked divergence.
This confirms earlier conclusions that there are multiple
models of reproductive behaviour emerging at the region-
al level, and these will continue to influence the character
of fertility in the near future.
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Fig. 22 Range and coefficient of variation in total fertility in Czech
districts.
Source: Authors’ calculations based on CSO data.

0.10 - - 1.0
—o—TFR

0.09

TFR/TFR1
=)
o
&

0.05

0.04

0.03 |

0.02 UL L L L L L L L L L L L L L L L I e | 0-2
[32] Ned o)) o n o] - <
o] o] N (=} o o b b=
)] )] <] o o o o o
RN U G N, SR
b < ~ 6 o el (2] o]
N o] N o o (=] (=] P
)] )] 2] o o o o o
i i — N [a\] [a\] ~ ~N

Fig. 24 Mean difference in total fertility rate, first-order total
fertility rate and mean age at first birth in Czech districts.

Notes: TFR = total fertility rate, TFR1 = first-order total fertility rate,
MAB1 = mean age at first birth.

Source: Authors’ calculations based on CSO data.

7. Conclusion

Since the early 1990s fertility in Czechia has under-
gone substantial change. The post-late 1960s generations
have gradually rejected the early reproductive path pat-
tern and increasingly opted to have their first child at an
older age. The changes in the timing of fertility are closely
linked to the fall in the cross-sectional intensity indicators
(see e.g. Bongaarts and Feeney 1998; Kohler, Billari and

Fig. 23 Range and coefficient of variation in mean age at first birth
in Czech districts.
Source: Authors’ calculations based on CSO data.
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Fig. 25 Mean difference in fertility in women under 25 and 30 or
over as a proportion of total fertility in Czech districts.

Note: (1) indicates fertility among women in that age group as

a proportion of first-order total fertility.

Source: Authors’ calculations based on CSO data.

Ortega 2002) to well below replacement level. The recon-
stituted paths to adulthood and associated multiplicity of
life paths at the reproductive age are behind the changes
in the character and nature of young women’s reproduc-
tive careers. We are witnessing a marked heterogenisation
of reproductive behaviour. These and other changes can
clearly be seen in all districts in Czechia. At the early stage
of transformation the differences in timing and the internal
age distribution of fertility were not substantial because the
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previous reproductive behaviour model was largely spa-
tially uniform. The exception was city districts where the
mean age of childbearing and the proportion of fertility in
the second part of reproductive span were slightly higher
than the national mean, while the fertility rate was below it.
In this case the transformation in reproductive behaviour
started very rapidly. It seems that in this environment the
discontinuity in living conditions was most quickly reflect-
ed in changes in fertility. During the transition to the new
reproductive regime a number of advantages emerged or
one could say this was a pragmatic response to market con-
ditions in the economic centres that were exercising great-
est pressure on high-quality, flexible human capital, which
is largely incompatible with early motherhood and parent-
ing. Moreover this affects districts near cities or contain-
ing cities, and new reproductive patterns emerge here with
greater ease because of the anonymity of the urban envi-
ronment. Above all they are the areas least affected by the
negative consequences of the economic transition and have
a higher living standard over the long term. In conjunc-
tion with education level the quickest means of spreading
information about the new opportunities in planning par-
enthood and greater accessibility accelerate the process of
postponed childrearing. It seems that these environments
can be identified as the forerunners of the transformation
in reproduction, whose inhabitants are according to Coale
(1973) ready, willing and able to rapidly change their repro-
ductive behaviour. The postponement of first-order births,
however, began in all Czech districts back in the early 1990s.
This also testifies to how quickly the young generation of
women was able to abandon the reproduction model that
had prevailed for decades. On the other hand, postpone-
ment differed in speed, level and length. From around the
end of the 1990s, it is possible to identify the onset of recu-
peration of postponed births in Czechia. Again it was the
case that this stage in the transformation of reproductive
behaviour began earlier in the largest city districts and dis-
tricts with economic centres. Moreover, it was shown that
these areas also often numbered among the most successful
ones. This means that they saw total fertility rate increase
overall and in many cases to above the national mean, but
there was also a significant shift towards postponed fertility.
This can be seen in the fact that these areas had the highest
mean age at first birth and the greatest proportion of fertil-
ity among those aged 30 or over. Reproduction among the
under 25s has become a marginal phenomenon in these
areas. In this respect the neighbouring districts found
in the west and north-west of Czechia and some border
regions to the north and south stand out since fertility at
a younger age is still an important part of the life stories
of the female population (we assume that in these regions
the fertility in young age will remain important parts of the
reproductive behavior of the local population - this is not
temporary effect of the process of postponement fertility
transition). The current fertility rate in Czech districts is
affected not only by a decline in fertility among the young
but also increasingly by the extent to which it is pushed into

the second half of the reproductive span. The low rate of
recuperation from the substantial postponement in fertility
has been shown to be the most important cause of the lag
seen in most of the Moravian districts, which are behind
the national mean. The ongoing transformation in fertility
in Czechia has led to a significant change in spatial patterns
of reproductive behaviour. On the other hand some aspects
have been maintained over a long period of time. These are
the nature of fertility in the largest city districts and eco-
nomic centres across the country and in border areas in the
west and north-west. What is new is the status of a number
of districts in Moravia. It seems that the Moravian regions,
with the odd exception, can be categorised as belonging to
a group of districts s that have adapted least well to the new
changes in reproductive conditions. Since the early 1990s
these have contributed not only to the convergence but also
the increasing heterogenity of the fertility rate in regions,
and this is closely linked to the timing and extent to which
reproduction has been postponed. In recent years all dis-
tricts have started to recuperate from postponement and
so a degree of convergence can be seen. On the other hand,
what was originally an almost spatially uniform model of
early reproductive paths and the fertility associated with
it no longer apply in the new conditions and have been
largely abandoned. The tempo and distribution of fertility
by age, which is closely linked to the process of postpone-
ment and subsequent recuperation, has become one of the
most important spatial factors distinguishing reproductive
behaviour in Czech districts.
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RESUME

Prostorova diferenciace transformace plodnosti Cesku v diisledku
procesu odkladani)

Reprodukéni chovani zen v Cesku se od pocatku 90. let minulé-
ho stoleti vyrazné zménilo. Generace zen, které se narodily na konci
60. let, a které by za predpokladu trvani predchoziho reproduke-
niho modelu vstupovaly do matefstvi, postupné odkladaly tento
vstup do vyssiho véku. Dtivodem byly celkové zmény ve spole¢nosti
a nové moznosti seberealizace Zen v reprodukénim véku v ramci
svych zivotnich drah. Zmény v ¢asovani mély za nasledek takeé sni-
zeni celkové intenzity plodnosti, a to hluboko pod zachovnou miru,
pii¢emz v ramci jednotlivych okrest Ceska se tyto zmény projevo-
valy s rozdilnou intenzitou a délkou trvani.

Zmény v reprodukénim chovani vSak byly natolik vyrazné,
ze dochazelo po celd devadesatd 1éta k postupné homogenizaci
reproduké¢niho chovani, jelikoz meziregionalni rozdily v ¢asovani
a vnitfni struktufe plodnosti nebyly velké. Vyjimkou byly pouze
okresy s popula¢né velkymi mésty, které mély specifické podminky
(hospodaiské, vzdélanostni...) pro to, aby transformace reproduke-
niho chovani u nich nastoupila dynamic¢téji nez na ostatnim tizemi.
Teprve na prelomu tisicileti za¢alo dochdzet k postupné heteroge-
nizaci plodnosti, pficemz proces odklddani rozeni déti prvniho
potadi byl zapocat ve viech okresech Ceska jiz v prvni polovi-
né 90. let. Miizeme to vnimat jako diikaz, jak razantné dokazala
mlada generace opustit desetileti prevladajici model reprodukce.
Na druhou stranu se ukdzalo, Ze i proces odkladdni mél riznou
dynamiku, uroven i délku trvani. Probihajici transformace plod-
nosti vyraznou mérou prispéla ke zméné nékterych prostorovych
vzorct reprodukéniho chovani, presto nékteré aspekty zustava-
ji dlouhodobé zachované. Jde predevsim o charakter plodnos-
ti v okresech s popula¢né nejvétsimi mésty, kde doslo k nastupu
rekuperace odlozenych porodd jiz na konci 90. let, ¢i pfihrani¢ni

Appendix 1 Administrative divisions of Czechia into districts.

oblasti zapadu a severozapadu, vyznacujici se celkoveé vyssi intenzi-
tou plodnosti, a to predev$im v mlad$im véku. Celkové novou pozi-
ci naopak zaujima pozice vétsiny okresti na Moravé, které mizeme
az na malé vyjimky zatadit do skupiny okrest nejhufe se pfizptiso-
bujicich novym reprodukénim podminkam, pricemz dilezitou pri-
¢inou zaostavani vétsiny moravskych okrest za celorepublikovym
priamérem se ukazuje byt predev$im nizka rekuperace porodii ve
vy$$im véku. V poslednich letech Ize ale jiz sledovat ve vSech okre-
sech dobihani procesu odlozenych porodi, ¢imz jsme opét svédky
urcitych konvergencénich trendd. Vyvoj v poslednich letech ukazal,
ze ptvodné takika uniformni model brzkych reprodukénich drah,
a s tim souvisejici charakter plodnosti, se v novych podminkach.
Pravé ¢asovani o rozlozeni plodnosti podle véku, které tizce souvi-
selo s procesem odkladani a ndsledné rekuperace, se staly jednim
z nejdilezitéjsich prostorovych diferencia¢nich faktort reproduke-
niho chovéni v okresech Ceska.
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