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ABSTRACT

In the last quarter century, women'’s reproductive behaviour underwent a marked change in Czechia. The 2011 census showed
a fall in cohort fertility below two children per woman by the end of her reproductive span. Factors behind changes in fertility,
particularly from a cohort perspective, have not been sufficiently analyzed. The aim of this article is to determine the main factors
influencing cohort fertility in Czechia. The main objective is to test the impact of the most frequently discussed factors of fertility at
the individual level. The analysis is based on anonymised individual-level data from the 2011 Czech Population and Housing Census.
We used the method of causal modelling to monitor the impact of various factors on cohort fertility. It was confirmed, that the key
factor behind fertility levels was the marital status (married women are more likely to become mothers than single women). Other
important factors included woman’s income (a higher income raises the chance of remaining childless or having only one child) and
achieved educational level (the level of childlessness increases as the level of education rises). Future fertility rates in Czechia will
depend mainly on the extent to which university educated women will be capable to reconcile work and family life in order to fulfil
their reproductive ambitions. By analysing the differences in cohort fertility among various population groups and identifying the
factors that may affect fertility levels across these subpopulations, it is possible to gain a better understanding of the mechanisms
behind changes of reproductive behaviour.
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1. Introduction

The marked changes in reproductive behaviour seen
among women in Czechia over the last twenty-five
years have been attributed to economic transforma-
tion and value changes associated with the second
demographic transition (e.g. Kucera and Fialova 1996;
Fialova and Kucera 1997; Rychtarikova 2000; Rabusic
2001; Sobotka, Zeman and Kantorovi 2003; Sobotka
et al. 2008). In the early 1990s Czechia was witness
to a dramatic fall in total fertility as a result of fer-
tility postponement (Sobotka 2003, 2004a, 2004b)
and diversifying reproductive behaviour (Kantorova
2004; Sobotka 2004a). The previous reproductive
model was no longer compatible with the new con-
ditions, and it was rapidly abandoned by cohorts of
young women (born towards the end of the 1960s,
see Sobotka et al. 2008; Sprocha 2014). Czechia (and
former GDR, Hungary and Slovenia) was one of the
former Eastern Bloc countries in which the response
to the changing conditions brought about by the end
of communism was quite fast (Sobotka 2003, 200443,
2011). Arelatively large amount of attention has been
devoted to analysing the changes in reproductive
behaviour in Czechia (e.g. Rychtatikova 2000, 2010;
Sobotka, Zeman and Kantorova 2003; Sobotka et al.
2008), while less attention has been paid to the fac-
tors behind fertility, probably owing to difficulties in
accessing the data and more complicated methodolo-
gies used to analyse them.

Since the knowledge of conditionalities behind the
reproductive intentions of women and couples plays
a key role for decision-making processes (e.g. for set-
ting family policies), the main aim of this article is to
test the impact of selected main factors (marital sta-
tus, income and education) influencing cohort fertil-
ity in Czechia in connection with the following three
basic hypotheses:

H1) A married woman is more likely than a sin-
gle woman to become a mother at least once, and
she is also more likely to give birth to more than two
children.

H2) As the woman’s income rises so too does the
chance of her remaining childless or of having only
one child.

H3) As education levels increase, the childless rate
rises and the chance of having more than two children
decreases.

2. Theoretical framework

There are discussed many types of factors of fertili-
ty in the literature. The extent to which they exert an
influence depends on the population, the social and
economic situation, historical traditions and the inter-
nal structure of the country’s population, for exam-
ple, economic activity, the position of women on the
labour market, education, and so on (for Czechia see

e.g. Klasen and Launov 2006; Kostelecky and Vobecka
2009; Sidlo 2008).

The last global financial crisis (2008-), which led
among other things to a deterioration in the situation
for young people on the labour market (European
Commission 2013), has reignited discussion on fertil-
ity factors (particularly structural ones) (e.g. Sobot-
ka et al. 2011; Goldstein et al. 2013) and has been
accompanied by studies investigating the effects of
insecurity on the labour market and employment
(e.g. Pailhé and Solaz 2012; Matysiak and Vigno-
li 2013). Important characteristics include level of
active participation on the formal labour market and
its inherent character (full-time, part-time employ-
ment, and so forth). Given differences in traditional
gender conceptions, these factors are also analysed
from a gender perspective. The specific character of
the country also plays a role, particularly in relation to
the nature of the labour market, social and family pol-
icies, dichotomous perceptions on the status of men
and women in society and on the labour market, and
so on. Over time these shape a country’s long-term
historical and political development (Lundstréom and
Andersson 2012). Economic activity and the labour
market are closely connected to income levels, which
are another important factor in explaining the vari-
ables behind fertility. Economic theory holds that
higher incomes lead to an increasing concern for the
quality of children’s lives as against the quantity of
children (Becker 1960). Alongside gendered aspects
of the labour market and family environment, income
levels may lead to differences in fertility levels. Higher
incomes have two different effects. They increase the
demand for children and hence may positively influ-
ence fertility (the income effect). But they can also
increase the cost of time spent with children and so
may negatively impact on fertility (the opportunity
cost of having a child; Cette, Dromel and Méda 2007;
Pailhé and Solaz 2012). The opposite effect may be
seen in those on low incomes - demand falls (income
is spent on essential items) and reproduction is post-
poned (income effect). On the other hand the cost of
time spent with children falls (cost effect), which may
have a positive impact on fertility. Here state family
and social policies are important. The United Kingdom
is a typical example of a country with a historically
large difference in fertility levels in relation to income,
which is then exacerbated by family (and social) pol-
icies targeted at low-income families (Sigle-Rushton
2009). In traditional breadwinner countries, the man
is usually responsible for bringing in the majority of
the family’s income and so his position on the labour
market will have a greater impact on fertility than that
of the woman. The income effect will have a greater
impact than the cost effect, and male employment is
therefore positively associated with fertility (Pailhé
and Solaz 2012). By contrast in societies where the
man is seen as the breadwinner, female employment
has a demonstrably negative effect on fertility levels
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(for example, Italy; see Matysiak and Vignoli 2013). In
these countries the absence of such policies is consid-
ered to be one of the reasons for lower fertility levels
(Neels and De Wachter 2010). However, some studies
of former Eastern Bloc countries (e.g. Matysiak and
Vignoli 2013), which also experience problems owing
to harmonisation of childcare and work, have not
clearly identified unemployment as a negative factor
in fertility. Czechia already had a high level of female
employment under socialism (Kantorova 2004) in
addition to intricate links between the labour market
and family sphere (Ettlerova and Stastna 2006); how-
ever, it has been confirmed that female employment
has a negative impact on fertility levels and on the
postponement of childbearing (Klasen and Launov
2006). Women in full-time work on open-ended con-
tracts are less likely to have dependent children than
women in part-time work (Kurtinova 2015).

In northern countries with high levels of gender
equality, a woman’s income correlates positively to
fertility level, while her partner’s income has less
impact (Neyer 2009).The negative effect of insecuri-
ty on the labour market is associated with delayed
reproduction in Sweden, as confirmed in research by
Lundstrém and Andersson (2012).The situation in
Belgium is similar, where unemployed women have
a lower chance of entering into motherhood than
working women. The difference is particularly evi-
dent in university educated women who tend to wait
for better positions on the labour market (Neels and
De Wachter 2010). According to research by Pailhé
and Solaz (2012) the situation differs to some extent
in France, where insecurity on the labour market does
not have such a great effect on female fertility. How-
ever, there is still a tendency for women to postpone
first order births because of insecure employment
or short-term employment contracts. It is thought
that generous family state benefits and high rates
of unemployment benefit are behind the reduced
impact of labour market insecurity on the timing of
first order births and cohort fertility in France. Other
research has also shown that the link between female
unemployment and the timing and intensity of fer-
tility is ambiguous. It has been demonstrated that in
the former GDR, unemployment among women born
after the fall of the Berlin Wall correlates positively
to first order births, but male unemployment has
no significant effect (Ozcan, Mayer, Luedicke 2010).
Data from the 2005 German “Gender and Generation
Study” indicate that labour market insecurity among
men living in the former GDR has a negative influence
on childbearing intentions, but this relationship was
not found among women (Berninger, Weib, Wagner
2011).In Italy couples where the woman does not
work have a greater chance of having at least one
child than those in which the woman is employed.
Hence the traditional male breadwinner social mod-
el increases the chance of the woman becoming
a mother (Santarelli 2011). A study by Kalwij (2010)

attempted to obtain a more comprehensive view of
the relationship between female employment and
fertility in its investigation of 16 former Eastern Bloc
countries. However, it did not succeed in finding any
more substantial links either.

Position on the labour market and income level are
closely linked to educational attainment achieved. In
postmodern societies this is one of the main differ-
entiating factors influencing reproductive behaviour.
It links a series of factors that has direct and indirect
impact on reproduction. They are length of study,
differences in social and cultural capital, value ori-
entations, and so forth. The direct impact education
has on fertility and especially timing relates to length
of study. Studying is generally seen as incompatible
with establishing a family (Baizan, Aassve and Billari
2003; Blossfeld and Huinink 1991; Kravdal 1994).
This has also been confirmed by some studies in Cze-
chia (Kantorova 2004; Stastna 2009). Extended edu-
cation is seen to delay economic independence and
thereby entry into adulthood (e.g. Kohler, Billari and
Ortega 2002). This direct impact is then augmented
by socioeconomic situation, values, preferences and
post-study opportunities, which exert an influence
on entry into motherhood because more highly edu-
cated women often try to gain stable employment,
financial security or good housing etc. before estab-
lishing a family (Sobotka et al. 2008). Becker’s (1960)
classical economic theory holds that there is a link
between higher education and higher income lev-
els, and the associated higher opportunity costs of
non-participation in the labour market. Hence the
relationship between educational level and fertility
rate is negative. It has a more significant impact in
societies where the female/male roles are strong-
ly differentiated and in areas where harmonising
work and family roles is difficult (Liefbroer and Cori-
jn 1999; Rychtarikova 2004). The economic theory
of fertility posits that women with higher levels of
education postpone fertility and childbearing (Brol-
chdin and Beaujouan 2012) because the opportunity
costs are higher for women at the beginning of their
career. The negative relationship between education
level and fertility rate has been confirmed in Europe
and Czechia by a number of studies (e.g. Kalwij 2010;
Klasen and Launov 2006, Rychtarikova 2004). How-
ever, it does not hold everywhere because in Belgium,
for instance, the income effect has a greater impact,
and among the generations of women born after 1945
a positive relationship has been found between edu-
cation level and cohort fertility (Neel a De Wachter
2010). Similarly a higher level of education is linked
to a greater number of children among men (e.g. Pail-
hé and Solaz 2012; Lappegard and Rgnsen 2013)
because the lost opportunity costs are not as high for
them (Bartus et al. 2013). However, this relationship
cannot be considered to be universal either as a study
in the Netherlands and Flanders in Belgium by Lief-
broer and Corijn (1999) has shown.
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In the majority of cases the effect of marital status
on fertility rate has been interpreted as unambiguous.
People living as married couples have a higher chance
of giving birth to a larger number of children than
those in unmarried couples (e. g. Pailhé and Solaz
2012, Neels and De Wachter 2010; Hoem, Jalovaara
and Muresan2013). The results of cohort fertility
studies conducted in Czechia have also confirmed
this over the long term (e.g. Chromkova-Manea and
Rabusic 2013).

3. Data and methodology

Anonymised individual-level data from the 2011 Pop-
ulation and Housing Census can be used to link infor-
mation on the number of live births born to a woman
with other characteristics. Causal modelling, specifi-
cally binary and multinomial logistic regression, was
used to determine which factors affect cohort fertility
levels.

Binary logistic regression was used for first model,
and the dependent variable was a live birth - either
the mother had thus far not given birth to a child or
had given birth to at least one. The multinomial logis-
tic regression used in second model made it possible
to expand the dependent variable to include addi-
tional categories (0, 1, 2, 3 and 4 or more children).
The reference category used in this model was two
children. The data set consisted of women aged 45-49
and the independent variables were women’s marital
status (ref. married at least once), level of income
(ref. high income) and educational attainment (ref.
tertiary education).

The choice of independent variables was made to
ensure the characteristics were relatively stable over
time. Marital status was therefore aggregated into
two categories - single, and married at least once
(including married, divorced and widowed). Educa-
tional attainment can be considered a predominantly
stable characteristic from age group 25-29 and up.
Four basic education groups entered into the models:
lower secondary or lower, secondary, upper second-
ary, tertiary.

The main categories of income level were aggregat-
ed into four categories: ‘undetermined’, low, middle
and high income formed out of the ten main catego-
ries of employment on the basis of estimated median
gross monthly income (see tab. 1). Category ‘undeter-
mined’ consisted of economically inactive and unem-
ployed seeking for their first job. Among economically
inactive women are not working pensioners (includ-
ing disabled pensioners), persons at home or other
dependent persons and others with own source of
livelihood. So this category is very heterogeneous and
their income level as well as reproduction behaviour
is hard to estimate.

The outcome of the binary logistic regression is
the odds ratio (in table Exp (B)) of having at least one

Tab. 1 Main classes of occupations by category of income and
median gross monthly salary in 2011.

. . Median gross
Main classes of occupations -

(CZ-1SC0O-08)

Category by
income

monthly salary
(in CZK)

Armed Forces higher income 24,123
Managers higher income 39,966
Professionals higher income 28,928
Technici d iat

ec nlc.lans and associate higher income 25,486
professionals

Clerical support workers middle income 20,554
Service and sales workers low income 14,401
Skilled agricultural, forest

i e. agricultural, forestry ||\ . e 16,936

and fishery workers

Crafts and related trades middle income 20,335
workers
Workers

Plant and machine middle income 20,130
operators, and assemblers

Elementary occupations low income 13,346

Data source: Statisticka ro¢enka Ceské republiky 2013.

child versus having none for independent variable
category in relation to the reference category, assum-
ing that the values of the other independent variables
do not change. The multinomial logistic regression
shows the odds ratio of having a specific number of
live births versus the reference number of children
(two). The independent variables were entered into
both types of logistical regression (using the enter
method) and the interaction among the independent
variables was not included in the model.

The data set from the population census could
have been taken as the basic set, however some wom-
en from the model were excluded on the grounds that
they did not answered to some of the questions from
which the indicator used in the model was derived.
The proportion of women excluded from the model
containing all the female age categories was 11.9%. In
the five-year age categories analysed the proportion
was between 11.4% and 16.5%, and declined as age
increased.

Because of the number of women excluded from
the model, the reliability and explanatory potential of
the model was tested using several methods. The chi-
square statistic and its significance level (Sig. of chi-
square model) can be used to determine whether the
independent variables significantly contribute to
the model. This occurs when the null hypothesis that the
regression coefficients take the value zero is refuted.
Next the model is tested to calculate the proportion of
variability explained by the dependent variable using
independent variables. In binary logistic regression
pseudo Nagelkerke R? is used, which corrects the
Cox and Snell pseudo R?to the maximum value of one
(Rehakova 2000). The final method used is the classi-
fication table and it evaluates the quality of the model.
It involves classifying the binary dependent variable
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into a four-field classification table according to the
number of observed and predicted values. A high pro-
portion of correctly classified variables on the main
diagonal confirm the fit of the model.

In addition to evaluating the quality of the mod-
el, we also evaluated whether the categories of inde-
pendent variables were significant for explaining the
model. For this purpose the Wald test was used. If
the null hypothesis, that the regression coefficient is
null, is refuted (at 1% or 5% significance level), then
the independent variables significantly contribute to
explaining the dependent variable.

4. Changes in cohort fertility
and a differentiated analysis of cohort
fertility

Significant changes in fertility timing associated with
postponed motherhood can be seen when looking
at the female population structure in younger age
according to number of children and therefore also in
cohort fertility. A sharp fall is evident in the lower age
category. While in 1991 a mother aged 20-24 had on
average 0.71 children, ten years later this had fallen
to 0.30 children per woman in this age group and in
2011 it was only 0.16 children. The differences were
less marked among the older age groups because
these had subsequently caught up on their postponed
reproduction.

Given the very low fertility rate in the 40 and over
age group, the level of cohort fertility can be consid-
ered to be almost completed. In 2001 the mean num-
ber of children per woman aged 40-44 was still more
than two children (2.05), but by the last census, con-
ducted in 2011, cohort fertility had fallen substantial-
ly below this level (to 1.87 children) (Figure 1).

Different generations of women lived out their
reproduction spans in different eras, and these were

2.2 1
2.0 1
1.8 1
1.6 1
1.4 A
1.2 1

1.0 1

Cohort fertility

0.8 1

0.6 1

=0=1991
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0.4 1

0.2 1

0.0 @

15-19

=0-2011

30-34 35-39 40-44 45-49 50-54

Age group

20-24  25-29

Fig. 1 Cohort fertility among women in 1991, 2001 and 2011.
Data source: Population and Housing Censuses 1991, 2001 and 2011.

subjected to a range of factors that affect completed
fertility. These include economic, value, cultural and
political determinants (Kurkin 2010). Completed fer-
tility is a relatively stable indicator and so its values
did not change dramatically.

Completed fertility among the generations born
during the Second World War was around 2.05 chil-
dren (Figure 2). The exception was the higher rate
seen among the generations born in 1939 and 1940,
most likely a result of the pro-population measures
promised in 1963 and 1964, but that never in fact
materialised.

2.10
2.05
2.00
1.95

1.90

Completed fertility

1.85

180 ——T——T—T—T—T T T T T T T T T T T T T T T T T T 1

Fig. 2 Completed fertility by female generation in 2011.

Note: Mean number of children per woman who had an identified
number of children for the female generations with completed
reproduction in the Population and Housing Census 2011.

Data source: Population and Housing Census 2011.

Completed fertility among the generations of
women born between 1945 and 1950 increased by
0.05 children per woman. This increase was a result
of pro-population measures introduced in the 1970s,
for example advantageous loans for newlyweds,
better access to housing for families with children,
higher child benefit (mainly for second and third
order children), extended maternity leave and the
introduction of parental benefits (Frejka 1980). The
generations born from the 1950s and on experi-
enced a decline in completed fertility as many of the
pro-population measures ceased to be of value, and
access to housing was still poor. The generations of
women born in 1960 and later had fewer than two
children on average.

The results of the 2011 Census confirm that in
Czechia the two-child family model that was typical
of the socialist era continues to dominate (Rychtari-
kova 2004). More than half of all women aged 35-39
to 70-74 had two children. Among the older age cate-
gories the two-child family model was more frequent,
but because of the larger share of women with three
or more children, the proportion falls to just under
half - between 40 and 49%.

It is possible to calculate the parity progression
ratios from the data generated from the census for
women with completed reproduction. The results
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Fig. 3 Parity progression ratios by female generation in 2011.
Data source: Population and Housing Census 2011, authors’ calculations.

indicate that childlessness among women born in
Czechia between 1920-1985 was not common as
for other countries from former West bloc (Row-
land 1998). The probability of at least one child (a0)
being born to women from the generations con-
ceived between1920 and 1965 is always more than
0.90 (Figure 3), and around 0.95 among those born
between 1932 and 1956.

The proportion of childless women has not risen
substantially in the younger generations. The proba-
bility of having at least two children (al) was always
higher than 0.75, while the probability of having
a third and fourth child (a2 and a3 respectively) fell
substantially until the generation of women born in
1945, when it stabilised, and in the 1955 and subse-
quent generations the probability of having a third
child fell, while the probability of having a fourth child
grew slightly.

4.1 Cohort fertility by marital status

In Czech society entering into wedlock was tradition-
ally linked to reproduction, and this is confirmed by
the higher cohort fertility of at least one child among
younger married woman (approximately under 40).
[tis generally the case that married women achieved
greater fertility and that this is particularly true of old-
er widowed women. Divorce rates are highest among
Czech women aged 30-39, and failed marriages may
significantly affect women’s reproduction plans, by
shortening the timespan within which women are
at greater risk of becoming pregnant, thus reducing
completed fertility levels. Hence, fertility rates among
divorced women are slightly lower in the post-repro-
ductive age group (Figure 4).

Single women quite clearly have the lowest level
of fertility. Interestingly, though, fertility levels among
women aged 35-39 are substantially higher than
among the older cohorts nearing or at the end of their
reproductive lives. This is indirect evidence of the shift

Fig. 4 Female cohort fertility by marital status and age group in 2011.
Data source: Population and Housing Census 2011.

away from marriage and reproductions being strong-
ly bound together, as a greater proportion of children
are being born outside wedlock (almost 50% in 2015).
Reproduction among single women is gradually becom-
ing a feature of the increasingly diverse reproduction
strategies and is no longer a marginal phenomenon.

4.2 Cohort fertility by educational attainment and

main classes of occupations

The growing proportion of women with a upper sec-
ondary (with leaving certificate) and tertiary degree
means that cohort fertility may tend to reflect the dif-
ferent intensity and character of reproductive behav-
iour of these sub-populations based on education
attainment. Between 1991 and 2011, the number of
women aged 25-49 with tertiary education rose from
208.1 thousand to 502.4 thousand (or from 6.0% to
13.1%).

The results of the 2011 Census show that female
cohort fertility falls in almost all age groups as edu-
cation levels rise (Figure 5). In the youngest group
of women whose reproductive span ended between
the ages of 45 to 49, cohort fertility among univer-
sity educated women was 1.76 children per woman,
while among women with lower secondary education
or lower it was 25% higher at 2.22 children. Wom-
en with secondary without certificate were the only
other group in this age category to have more than
two children per woman. In the older age groups,
the differences in cohort fertility between the most
and least educated were more entrenched. Fertility
in women aged 70 and over with lower secondary
education or lower was one and a half times higher
than among women with higher education. Attain-
ing a higher education (particularly to degree level)
was a privilege that distinguished groups of women
through specific characteristics including lower lev-
els of fertility.
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Fig. 5 Cohort fertility by educational attainment in 2011.
Note: Categories are based on ISCED-97.
Data source: Population and Housing Census 2011.

The differences in cohort fertility among women
with incomplete reproduction are greater between
the educated groups because they often manifest
themselves in differences in the timing of childbear-
ing. For instance in the 25-29 age group, cohort fer-
tility among women with lower secondary education
or lower was 1.30, while for the same age group of
women with upper secondary level it was 0.53 and
among female with tertiary education it was 0.19 chil-
dren per woman.

Tab. 2 Cohort fertility by main classes of occupations in 2011.

The differences in female cohort fertility accord-
ing to main classes of occupations were less marked
than by levels of education. The lowest fertility levels
in the youngest age group to have completed repro-
duction (45-49 years) were achieved by managers,
professionals (e.g. lawyers, teachers, scientists, doc-
tors, managers) and technicians and associate pro-
fessionals (up to 1.85 children per woman). These
are the first three main classes of occupations. By
contrast elementary occupations (no. 9) and skilled
agricultural workers (no. 6, Table 1) had rates high
above the basic reproductive level (2.10 children per
woman).

Women employed in the first three of the main
classes of occupations had the lowest level of fertility
even among the oldest age group, the 50+ category. By
contrast those employed in categories 9 (elementary
occupations) and 6 (skilled agricultural workers) had
the highest fertility levels. The differences between
the groups of women with lower and higher fertility
levels increased in the older age groups. For example,
in the 45-49 age group the highest level of fertility
was 24% higher than the lowest, while among women
aged 70 and over it was 45% higher.

Marked differences in cohort fertility by main class-
es of occupations were identified in the youngest age
groups owing to differences in the timing of births.
For instance, in the 25-29 age group cohort fertility
among elementary occupations reached 0.71 children
per woman, while among executives and managers it
was 0.20 children.

Age group

15-19 005 | 002 | 002 | 001 | 001 | 006 | 003 | 003 | 004 | 002 | 008 | 002
20-24 006 | 005 | 006 | 005 | 010 | 013 | 013 | 013 | 017 | 019 | 042 | 016
25-29 020 | 021 | 025 | 027 | 043 | 060 | 055 | 055 | 071 | 112 | 086 | 0.55
30-34 075 | 08 | 097 | 099 | 115 | 138 | 128 | 1.29 | 144 | 170 | 137 | 125
35-39 141 | 156 | 158 | 159 | 166 | 190 | 174 | 174 | 183 | 200 | 178 | 171
40-44 170 | 177 | 177 | 179 | 187 | 210 | 192 | 195 | 201 | 205 | 201 | 187
45-49 18 | 18 | 18 | 1.8 | 199 | 226 | 205 | 208 | 212 | 194 | 209 | 194
50-54 188 | 1.87 | 191 | 195 | 206 | 240 | 214 | 216 | 221 | 201 | 214 | 202
55-59 187 | 183 | 18 | 18 | 200 | 228 | 201 | 202 | 211 | 224 | 203 | 206
60-64 176 | 176 | 179 | 18 | 202 | 249 | 202 | 202 | 223 | 209 | 207 | 206
65-69 177 | 173 | 177 | 18 | 198 | 250 | 196 | 208 | 215 | 204 | 198 | 2.03
70+ 185 | 161 | 171 | 18 | 192 | 234 | 199 | 189 | 208 | 207 | 193 | 206
Not identified 115 | 140 | 135 | 147 | 135 | 214 | 167 | 147 | 175 | 124 | 160 | 1.33
Total 141 | 134 | 140 | 128 | 147 | 193 | 164 | 166 | 190 | 1.69 | 156 | 158
:‘h‘;u‘;::\"gsme" n 9% 444 479 187 421 21 101 163 118 | 2309 | 254 | 4602

Note: Main classes of occupations (CZ-ISCO-08): 1 — Managers; 2 — Professionals; 3 — Technicians and associate professionals; 4 — Clerical support
workers; 5 — Service and sales workers; 6 — Skilled agricultural, forestry and fishery workers; 7 — Craft and related trades workers; 8 — Plant and
machine operators, and assemblers; 9 — Elementary occupations; 88 — Economically inactive and those seeking first work; 99 — Not identified. Armed
forces occupations are not listed because the total number of service women aged 15 and over was around 2,000.

Data source: Population and Housing Census 2011.
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4.3 Factors of cohort fertility

The significance level of the chi square in first model
was zero, so the independent variables significantly
contributed to explaining the dependent variable.
Model 1 contributed to explaining variability at level
0.352. The proportion of dependent variable values
correctly attributed in the classification table was
more than 95%. According to the Wald test the cat-
egories of almost all the independent variables were
significant at 1% significance level; only mothers on
low and middle incomes did not contribute substan-
tially to the model (see tab. 3).

Single women aged 45-49 had a 0.020 times lower
chance of having at least one live birth than women
married at least once (see tab. 3). The odds ratio of
having at least one child is substantially higher for
women on higher incomes than women whose main
classes of income were ‘undetermined’. On the other
side, according to the Wald test category mothers on
low income was no significant and category middle
income was at 5% significance level. In this point of
view, the income effect on completed fertility of wom-
en at the end of the reproductive span seems to be

As in model 1, the independent variables in the
multinomial logistic regression model significant-
ly contributed to the model (significance level was
zero). The proportion of explained variability was
almost 0.2, which is lower than in model 1. In mod-
el 2 the proportion of correctly attributed dependent
variables in the classification model was also lower
(60.1%). The Wald test showed that some independ-
ent variables (upper secondary, middle income) did
not contribute significantly in the model (to 1% of
significance level) (see tab. 4).

The odds ratio of a single woman being childless
or having one child as opposed to two children was
substantially higher than among women married at
least once (see tab. 4). The chance of having three
rather than two children was higher among women
married at least once, while the odds ratio of having
four or more children versus reference two children
was higher among single women.

Tab. 4 Multinomial logistic regression, number of live births, model 2.

Nominal dependent variable — number
of children (ref. = 2 children)

. Independent variables
relatively small.
In model 1 women with secondary education had
the highest odds ratio of having a child (1.814) com- Marital status
pared to women with tertiary educa}tlon. Women with ' o\ 137.929%* | 10.350** | 0.822%* | 1.678**
an upper secondary school had slightly less chance X
. Married at leastonce | 1 1 1 1
(1.428), followed by women with the lowest educa-
tion level. Income level
Undetermined 2.590** 1.461%* 1.674** | 3.888**
Tab. 3 Binary logistic regression, number of live births, model 1. Low income 1.096** 1.042%* 1.332%* | 1.674**
. : . . * *% s,k K%
Independent variable Blna:)\:‘:eclra‘?lr;d;ntn\;anr;a;:e ?;)Ieast Middle income 1.074 0.931 1.273 1.344
. P High income 1 1 1 1
Marital status .
Educational
Single 0.020%* attainment
Married at least once 1 Lower secondary or
Income level lower 0.862** 0.759** 2.216** | 4.488**
Undetermined 0.500%* Secondary 0.496** 0.645** 1.353** | 1.346**
* % * % * %
Low income 0.964 Upper secondary 0.656 0.833 1.062 0.990
Middle income 0.934* Tertiary education 1 1 1 1
High income 1 Tests
Educational attainment Sig. chisquare of
model 0.000
Lower secondary or lower 1.322%** R (Nagelkerke) 0.199
K%
Secondary 1814 Classification table
Upper secondary 1.428** (in %) 60.1
Tertiary education 1 Note: * to 5% of significance level, ** to 1% of significance level.
Constant 26.806** Data source: Population and Housing Census 2011, authors’ calculations
using SPSS 16.0.
Tests
Sig. Chi square of model 0.000 Women whose main classes of occupations were
R? (Nagelkerke) 0.352 ‘undetermined’ had the highest odds ratio of having
Classification table (in %) 95.3 three, four or more children as opposed to two than

Note:* at 5% significance level, ** at 1% significance level.
Date source: Population and Housing Census 2011, author’s calculations
using SPSS 16.0.

women in the other occupations categories. This was
followed by women on low and middle incomes for
whom the odds ratio was slightly lower, and this tend-
ed to be lowest among women on higher incomes. The
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odds ratio of remaining childless as opposed to having
the reference two children was higher among wom-
en whose main classes of occupations was ‘undeter-
mined’. In all cases the chance of having three or four
or more children versus two fell among women with
a higher level of education.

The chance of being childless or having one child as
opposed to the reference two rose through the educa-
tion levels starting from secondary school education
to higher education. Women with lower secondary
school education or lower were again the exception
because they were more likely to be childless or have
only one child compared to women with secondary or
upper secondary education (see tab. 3).

5. Discussion

The study confirmed that marital status is a key fac-
tor in fertility in Czechia. In both models the variable
was significant at the 5% significance level and wom-
en who had married at least once had a substantially
greater chance of having a child than not. The chance
of having a higher number of children (3 or 4+) as
opposed to the reference two children was higher in
case of three children and lower for four or more chil-
dren. The effect of marital status of woman on fertility
depends on the country context and on the prevalence
of non-marital cohabitation (Kuhnt and Trappe 2013).
While being married has only a modest positive effect
on fertility in France (Toulemon and Testa 2005), the
impact is sizeable in the Netherlands (Balbo and Mills
2011). Hypothesis H1 can therefore be confirmed.

Woman’s socioeconomic situation was not found to
be very important determinant of fertility at the end of
the reproductive age. The chance of a woman having
a child as opposed to not having a child falls as income
increases, as hypothesis H2 states was not the case
among the 45-49 age group. On contrary, the odds
ratio of remaining childless as opposed to having the
reference two children in multinomial logistic regres-
sion was higher among women whose main classes of
occupations was ‘undetermined’ This is in line with
findings of Spéder and Kapitany (2009) that the like-
lihood to have a child in Hungary declines sharply
when women or her partner is unemployed. Findings
of other studies also confirm that among childless
women those with a higher income are more likely
to give birth whereas the unemployed are prevented
from realizing their childbearing intentions (Berring-
ton 2004). It was shown that as the woman’s income
level increased she had less chance of having a greater
number of children than the reference two in Czechia.
Hypothesis H2 can therefore be considered to be only
partially confirmed.

The effect of education depends on other varia-
bles in the model. If no income variables are included,
then it can mediate “income effect” (Spéder 2010).
Accordingly, mechanisms discussed on the effect

of income variable work similarly for the education
effect (Quesnel-Vallée and Morgan 2003). The odds
ratio of a woman giving birth to a child falls as the
highest level of education increases among women,
beginning with those with secondary school educa-
tion but no leaving certificate and rising to those with
tertiary education. The group of women with the low-
estlevel of education (lower secondary or lower) was
third highest. The chance of having a greater number
of children (3 or 4 and more) as opposed to two chil-
dren falls in relation to increasing level of education.
Similarly to the previous hypothesis, H3 can be con-
firmed if we overlook the exceptional case of woman
with the lowest level of education that were at both
extremes - they tend to be childless more frequently
than other women and also have the highest number
of children. Both models confirmed the statistically
significant effect of the educational attainment on the
number of live births. The research findings regarding
education have been ambiguous and seem to point to
the relevance of country context (Kuhnt and Trappe
2013). It appears that women with higher educa-
tional levels are more likely to realize their fertility
intention in France (Toulemon and Testa 2005) which
suggest the importance of family policies to support
work-life balance. France has a long history of poli-
cies that encourage fertility, including extensive pre-
school daycare facilities to favour the work-life bal-
ance (Régnier-Loilier and Vignoli 2011). On contrary,
in United Kingdom educational differences in cohort
fertility are significant and suggest the strong educa-
tional gradient in fertility among British women (Ber-
rington et al. 2015). Completed fertility is smaller for
higher educated women because a higher proportion
of women with tertiary education remain childless or
have fewer children than low-educated women. As
family policies in United Kingdom are concentrated
on low-income families higher educated women are
not supported in work-life balance by family policies
like in France.

6. Conclusion

Fall in cohort fertility among the generation of wom-
en with completed reproduction spans to under two
children per woman, signalling the importance of
understanding fertility differences in Czechia. Ana-
lysing differences in cohort fertility values among
different population groups and identifying factors
that may influence fertility levels in these sub-pop-
ulations enables us to better understand the mecha-
nisms behind reproductive behaviour. These findings
can then be used to modify policies aimed at reducing,
where possible, any subsequent falls beyond this fig-
ure among future generations (Sprocha 2014).

Given changes in fertility levels and the analysis
above, one can postulate that the future fertility rate
in Czechia will strongly depend on how women with
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higher education, assuming they increase as a pro-
portion of the population, are able to harmonise work
and family life so they can fulfil their reproductive
ambitions.

Acknowledgements

This article as written with the support of GACR grant
(no. 15-09443S) “Risks associated with the postpone-
ment of childbearing: A new role for family policies?”.

References

Baizan, P, Aassve, A., Billari, F. C. (2003): Cohabitation,
marriage, and first birth: The interrelationship of
family formation events in Spain. European Journal of
Population 19(2), 147-169, https://doi.org
/10.1023/A:1023343001627.

Balbo, N, Mills, M. (2011): The influence of the family
network on the realisation of fertility intentions. Vienna
Yearbook of Population Research, 179-205.

Bartus, T., Murinko, L., Szalma, 1., Szél, B. (2013): The
effect of education on second births in Hungary: A test
of the time-squeeze, self-selection, and partner-effect
hypotheses. Demographic Research 28(1), 1-32, https://
doi.org/10.4054/DemRes.2013.28.1.

Becker, G. S. (1960): An economic analysis of fertility.

In: National Bureau of Economic Research (ed.).
Demographic and Economic Change in Developed
Countries. Princeton: Princeton University Press,
pp. 209-231 (NBER Conference Series vol. 11).

Berrington, A. (2004): Perpetual postponers? Women'’s,
men'’s and couple’s fertility intentions and subsequent
fertility behaviour. Population trends, 117, 9-19.

Berrington, A., Stone, ]., Beaujouan, E. (2015): Educational
differences in timing and quantum of childbearing
in Britain: A study of cohorts born 1940-1969.
Demographic Research 33, 733-764, https://doi.org
/10.4054 /DemRes.2015.33.26.

Berninger, [., Weif3, B.,, Wagner, M. (2011): On the links
between employment, partnership quality, and the
desire to have a first child: The case of West Germany.
Demographic Research 24(24), 579-610, https://doi.org
/10.4054/DemRes.2011.24.24.

Bhrolchain, M. N., Beaujouan, E. (2012): Fertility
postponement is largely due to rising educational
enrolment. Population Studies 66(3), 311-327, https://
doi.org/10.1080/00324728.2012.6975609.

Blossfeld, H. P,, Huinink, J. (1991): Human capital
investments or norms of role transition? How
women'’s schooling and career affect the process of
family formation. American Journal of Sociology 97(1),
143-168, https://doi.org/10.1086/229743.

Cette, G., Dromel, N., Méda, D. (2007): Opportunity costs of
having a child, financial constraints and fertility. Applied
Economics Letter 14(4), 239-244, https://doi.org
/10.1080/13504850500425535.

Ettlerov4, S., Stastna, A. (2006): Harmonizace rodinnych
a pracovnich povinnosti rodicu se zavislymi détmi.
Demografie 48(1), 12-21.

European Commision (2014): EU measures to tackle young
unemployment [electronic resource]. Available at http://
europa.eu/rapid/press-release_ MEMO-14-466_en.htm
(cited on December, 20 2014).

Fialovg, L., Kucera, M. (1997): The Main Features of
Population Development in the Czech Republic during
the Transformation of Society. Czech Sociological Review
5(1),93-112.

Frejka, T. (1980): Fertility trends and policies:
Czechoslovakia in the 1970s. Population and
Development Review 6(1), 65-93, https://doi.org
/10.2307/1972658.

Goldstein, J. R, Kreyenfeld, M., Jasilioniene, A., Karaman
Orsal, D. (2013): Fertility reactions to the ‘Great
Recession’ in Europe: Recent evidence from order-
specific data. Demographic Research 29(4), 85-104,
https://doi.org/10.4054/DemRes.2013.29.4.

Hoem, ]. M., Jalovaara, M., Muresan, C. (2013): Recent
fertility patterns of Finnish women by union status:

A descriptive account. Demographic Research 28(14),
409-420, https://doi.org/10.4054/DemRes.2013.28.14.

Chromkova-Manea, B., Rabusic, L. (2013): Male Fertility
in the Czech Republic - First Empirical Evidence.
Demografie 55(4), 275-290.

Kalwij, A. (2010): The Impact of Family Policy Expenditure
on Fertility in Western Europe. Demography 47(2),
503-519, https://doi.org/10.1353/dem.0.0104.

Kantorova4, V. (2004): Education and Entry into
Motherhood: The Czech Republic during State Socialism
and the Transition Period (1970-1997). Demographic
Research (special collection) 3(10), 245-274, https://
doi.org/10.4054/DemRes.2004.S3.10.

Klasen, S., Launov, A. (2006): Analysis of the determinants
of fertility decline in the Czech Republic. Journal of
Population Economics 19(1), 25-54, https://doi.org
/10.1007/s00148-005-0030-2.

Kohler, H.-P, Billari, F. C., Ortega, J. A. (2002): The
emergence of lowest-low fertility in Europe
during the 1990s. Population and Development Review
28(4), 641-680, https://doi.org/10.1111
/j.1728-4457.2002.00641 x.

Kostelecky, T., Vobecka, J. (2009): Housing Affordability
in Czech Regions and Demographic Behaviour -

Does Housing Affordability Impact Fertility? Czech
Sociological Review 45(6), 1191-1214.

Kravdal, @. (1994): The importance of economic activity,
economic potential and economic resources for the
timing of first births in Norway. Population Studies
48(2), 249-267, https://doi.org/10.1080/0032472031
000147786.

Kucera, M., Fialov4, L. (1996): Demografické chovani
obyvatelstva Ceské republiky béhem prémény
spolecnosti po roce 1989. Working Papers 96(1). Praha:
Sociologicky ustav AV CR.

Kuhnt, A. K, Trappe, H. (2013): Easier said than done:
childbearing intentions and thein realization in a short
term perspective. MPIDR Working paper WP 2013-018.

Kurkin, R. (2010): Vyvoj plodnosti ve statech a regionech
Evropské unie po roce 1991. [Diploma thesis]. Praha:
Univerzita Karlova, Pfirodovédecka fakulta, Katedra
demografie a geodemografie.

Kurtinova, 0. (2015): A Brief Insight into Gender
Inequalities in the Czech Labour Market. Demografie
57(1), 5-20.



Fertility factors in Czechia according to the results of the 2011 census 147

Lappegard, T, Rgnsen, M. (2013): Socioeconomic
Differences in Multipartner Fertility Among Norwegian
Men. Demography 50(3), 1135-1153, https://doi.org
/10.1007/s13524-012-0165-1.

Liefbroer, A. C., Corijn, M. (1999): Who, What, Where, and
When? Specifying the Impact of Educational Attainment
and Labour Force Participation on Family Formation.
European Journal of Population 15(1), 45-75, https://
doi.org/10.1023/A:1006137104191.

Lundstrom, K. E., Andersson, G. (2012): Labor market
status, migrant status, and first childbearing in Sweden.
Demographic Research 27(25), 719-742, https://doi
.org/10.4054/DemRes.2012.27.25.

Matysiak, A., Vignoli, D. (2013): Diverse Effects of
Women’s Employment on Fertility: Insights from Italy
and Poland. European Journal of Population 29(3),
273-302, https://doi.org/10.1007/s10680-013-9287-4.

Neels, K., De Wachter, D. (2010): Postponement and
recuperation of Belgian fertility: how are they related to
rising female educational attainment? Vienna Yearbook
of Population Research 2010, 8(special issue on
“Education and Demography”), 77-106.

Neyer, G. (2009): Rodinna politika a plodnost v Evropé:
Pronatalitni politika v souvislosti s politikou genderovou,
politikou zaméstnanosti a opatieni tykajicimi se péce
o dité. Demografie 51(4), 235-251.

Ozcan, B., Mayer, K. U,, Luedicke, ]. (2010): The impact
of unemployment on the transition to parenthood.
Demographic Research 23(29), 807-846, https://doi
.org/10.4054/DemRes.2010.23.29.

Pailhé, A, Solaz, A. (2012): The influence of employment
uncertainty on childbearing in France: A tempo or
quantum effect? Demographic Research 26(1), 1-40,
https://doi.org/10.4054/DemRes.2012.26.1.

Quesnel-Vallée, A., Morgan, S.P. (2003): Missing the target?
Correspondence of fertility intentions and behaviour
in the US. Population Research and Policy
Review 22(5-6), 497-525, https://doi.org/10.1023
/B:POPU.0000021074.33415.c1.

Rabusic, L. (2001): Value change and demographic
behaviour in the Czech Republic. Czech Sociological
Review 9(1), 99-122.

Rychtarikova, J. (2010): Pokles porodnosti-hlavni
faktor demografické zmény. In: Burcin, B., Fialova,

L., Rychtatikova, . et al. Demograficka situace Ceské
republiky. Promény a kontexty 1993-2008. Praha: SLON,
47-63.

Rychtarikova, J. (2001): Demographic transition or
demographic shock in recent population development
in the Czech Republic? Acta Universitatis Carolinae
Geographica 35(1), 89-102.

Rychtatikova, ]. (2004): Zmény genera¢ni plodnosti v Ceské
republice se zamérenim na vzdélani Zen. Demografie
46(2), 77-90.

Régnier-Loilier, A., Vignoli, D. (2011): Fertility Intentions
and Obstacles to their realization in France and Italy.
Population-E 66(2), 361-390, https://doi.org/10.3917
/pope.1102.0361.

Data sources

Demograficka ro¢enka Ceské republiky 1991-2012
[Demographic Yearbook of the Czech Republic
1991-2012]. Praha: Cesky statisticky utad [Czech

Rehakova, B. (2000): Nebojte se logistické regrese.
Sociologicky ¢asopis 36(4), 475-492.

Santerelli, E. (2011): Economic resources and the first
child in Italy: A focus on income and job stability.
Demographic Research 25(9), 311-336, https://doi
.org/10.4054/DemRes.2011.25.9.

Sigle-Rushton, W. (2009): Plodnost v Anglii a Walesu -
necekané souvislosti rodinné politiky? Demografie
51(4), 258-265.

Sobotka, T. (2003): Re-emerging diversity: Rapid fertility
changes in Central and Eastern Europe after the collapse
of the communist regimes. Population-E 58(4-5),
451-486, https://doi.org/10.3917 /pope.304.0451.

Sobotka, T. (2004a): Is lowest-low fertility in Europe
explained by the postponement of childbearing?
Population and Development Review 30(2), 195-220,
https://doi.org/10.1111/j.1728-4457.2004.010_1.x.

Sobotka, T. (2004b): Postponement of childbearing and
low fertility in Europe. [PhD thesis]. Amsterdam: Dutch
University Press: University of Groningen.

Sobotka, T. (2011): Fertility in Central and Eastern
Europe after 1989. Collapse and gradual recovery.
Historical Social Research (Special issue Fertility in
the 20thCentury: trends, policies, theories, discourses)
36(2), 246-296.

Sobotka, T, Skirbekk, V., Philipov, D. (2011): Economic
Recession and Fertility in the Developed World.
Population and Development Review 37(2), 267-306,
https://doi.org/10.1111/j.1728-4457.2011.00411.x.

Sobotka, T. et al. (2008): Czech Republic: A rapid
transformation of fertility and family behaviour after
the collapse of state socialism. Demographic Research
19(14), 403-454, https://doi.org/10.4054
/DemRes.2008.19.14.

Sobotka, T, Zeman, K., Kantorova, V. (2003): Demographic
Shifts in the Czech Republic after 1989: A Second
Demographic Transition View. European Journal of
Population 19(3), 249-277, https://doi.org
/10.1023/A:1024913321935.

Spéder. Z., Kapitany, B. (2009): How are Time-dependent
Childbearing Intentions Realized? Realization,
Postponement, Abandonment, Bringing Forward.
European Journal of Population 25, 503-523, https://
doi.org/10.1007/s10680-009-9189-7.

Sidlo, L. (2008): Faktory ovliviiujici regionalni diferenciaci
plodnosti v Cesku na pocatku 21. stoleti. Demografie
50(3),153-172.

Sprocha, B. (2014): Odkladanie a rekuperacie plodnosti
v kohortnej perspektive v Ceskej republike a na
Slovensku. Demografie 56(3), 219-233.

Stastna, A. (2009): Zakladani rodiny a narozen{ prvniho
a druhého ditéte. In: Kuchatova, V, Stastn4, A. (eds.).
Partnerstvi, rodina a mezigeneracni vztahy v ceské
spolec¢nosti. Praha: VUPSV, 29-49.

Toulemon, L., Testa, M. R. (2005): Fertility intentions and
actual fertility: a complex relationship. Population and
Societies, p. 415.

Statistical Office]. https://czso.cz/csu/czso
/demograficka-rocenka-ceske-republiky-2012
-qdv084etsg



148

Roman Kurkin et al.

Pohyb obyvatelstva v Ceskych zemich 1785-2015
[Population changes in the Czech lands 1785-2013].

Praha: Cesky statisticky ufad [Czech Statistical Office].

https://www.czso.cz/csu/czso/obyvatelstvo_hu

Population and Housing Censuses 1991, 2001 and 2011.
Internal databases with census data. Praha: Cesky
statisticky urad [Czech Statistical Office].

Statisticka ro¢enka Ceské republiky 2013 [Statistical

Yearbook of the Czech Republic]. Praha: Cesky statisticky
urad [Czech Statistical Office]. https://www.czso.cz/csu
/czso/statisticka-rocenka-ceske-republiky-2013
-pxygncc90n





