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Vazeni ¢tenari

¢asopis Demografie vstupuje do svého 68. ro¢niku. Jiz tfetim rokem v fadé mu byl udélen impakt faktor, ktery
za rok 2024 dosahl hodnoty 0,6. Zatimco impakt faktor meziro¢né poklesl, indexy databaze Scopus ztstévaji
na stabilni trovni. Velmi pozitivni zpréavou je, Ze roste podil anglicky psanych textli — v roce 2025 tvotily téméf
60 % obsahu. Tento vyvoj zvysuje relevanci ¢asopisu v mezinarodnim kontextu a davé pfedpoklad pro budouci
rist citovanosti. Vzhledem k vysokém podilu anglicky psanych ptispévku bylo od roku 2025 zruseno Cisté
anglické ¢tvrté Cislo, takze véechna vydani jsou nyni jazykové smiend. V navaznosti na licencovani veskerého
obsahu od roku 2024 jako ,,open access“ se v roce 2025 stal ¢asopis Demografie sou¢asti databaze Directory
of Open Access Journals. Jako ¢lanky s otevienym pristupem jsou piispévky indexovany i v databazich Web
of Science a Scopus.

Po del$i dobé bude mit ¢asopis Demografie monotematické ¢islo. Redakce vypsala vyzvu k predkladani
¢lankt s velmi aktudlnim tématem ,,Problematika klesajici plodnosti ve vyspélych zemich® do ¢tvrtého ¢isla
tohoto ro¢niku. Redakéni rada zvolila téma zaméfené na analyzu, urceni determinantii a disledka poklesu
plodnosti rozvinutych populacich. Véfim, Ze piispévky prispéji do této komplexni odborné debaty. Termin

Jihlava se v terminu od 20. do 22. kvétna stane hostitelem 55. ro¢niku konference Ceské demografické
spole¢nosti. Zajemci o u¢ast mohou své prispévky prezentovat bud formou piednasky (v ¢eském ¢i slovenském
jazyce), nebo prostiednictvim e-posteru (mozné i v angli¢tin€). Uzavérka pro zasilani abstraktt je stanovena
na 10. dubna 2026. Pro ty, ktefi by chtéli svij prispévek publikovat ve formé ¢lanku v ¢asopise Demografie,
plati termin odevzdani do recenzniho fizeni 26. ¢ervna 2026.

Uspésné vydavani odborného ¢asopisu je vysledkem tizké spoluprace mnoha lidi, kterym bych chtél na tomto
misté podékovat. Mé podékovani sméfuje nejen k ¢lentim redakéni rady a redaki, ktefi zajistuji chod celého
procesu. Stejné tak si vazim prace recenzentt, jejichZ odborny vhled je zarukou kvality, a v neposledni fadé
dékuji samotnym autortim, bez jejichz invence a védeckého prinosu by toto periodikum nemohlo existovat.

Roman Kurkin
predseda redak¢ni rady
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Dear readers,

The journal Demografie is publishing its 68th volume in 2026. It has received an impact factor for the third year
in a row, which reached 0.6 in 2024. While the journal’s impact factor decreased year-on-year, its Scopus index
scores have remained steady. The share of English-language articles published in the journal continues to grow,
which is very good news. In 2025, nearly 60% of the journal’s articles were in English. This trend is amplifying
the journal’s international relevance and provides a basis for further increases in its citation scores. Given
the significant amount of English-language content, the journal ceased the practice of devoting the fourth
issue of each volume to English-language articles only, and now all its issues are multilingual. After licensing
all its content as ‘open access’ in 2024, Demografie was included in the Directory of Open Access Journals
database in 2025. As open-access content, these articles are now indexed in the Web of Science and Scopus
databases.

For the first time in a while, Demografie is planning a thematic issue in 2025. The editorial board has
issued a call for papers on a very timely topic: “The Issue of Declining Fertility in Developed Countries.
The articles will be published in the fourth issue of this volume. The editorial board selected this topic
to direct attention to analysing and identifying the determinants and consequences of declining fertility
in developed populations. I believe the articles will substantially contribute to the complex professional
debate on this topic. The deadline for submitting articles is 31 March 2026. For more information, please visit
https://csu.gov.cz/announcements-mono2026.

From 20 to 22 May 2026, the Czech city of Jihlava will host the 55th annual conference of the Czech
Demographic Society. Those interested in participating may present their contributions in the form
of a conference paper (in Czech or Slovak) or as an e-poster (in Czech, Slovak, or English). The deadline
for submitting abstracts is 10 April 2026. Anyone wishing to publish their work as an article in Demografie
must submit it for peer review by 26 June 2026.

The successful publication of this scholarly journal is the result of close cooperation among numerous
people, whom I would now like to thank. I extend my gratitude to the members of the editorial board
and to the editorial staff who ensure the smooth running of the entire process. I am also grateful for the work
of the reviewers, whose professional insights are a guarantee of the journal’s quality. Last but not least, I would
like to thank the authors themselves, without whose creativity and scholarly contributions this periodical
could not exist.

Roman Kurkin
Chair of the Editorial Board



PART-TIME, FULL-TIME, NO-TIME?
COUPLES’ EMPLOYMENT,
EDUCATION, AND FIRST BIRTH
TRANSITIONS IN THE UK

Brian Buh

Abstract

In low-fertility countries, couples’ employment patterns may influence the transition to parenthood, potentially
moderated by educational attainment. Using data from the UK Household Longitudinal Study (2009-2023),
this study investigates how couples’ employment status and education relate to the likelihood of having a first
child. Results show that among most dual-earner couples, the probability of first birth is similarly high whether
both partners work full-time or women work part-time. Conversely, men’s part-time work and single-earner
couples are associated with a lower likelihood of becoming parents. No strong evidence supports differences
in parenthood transition based on couples’ educational attainment. While couples with secondary education
exhibit a trend where women’s part-time work corresponds with higher first birth probabilities, wide confidence

intervals indicate substantial variability, limiting firm conclusions about education’s moderating role.

Keywords: First Birth, Part-time work, Couples’ employment, Understanding Society, Labour force participation
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INTRODUCTION

The Total Fertility Rate (TFR) in the United
Kingdom (UK) has declined over the last decade
from 1.89 in 2009 to 1.48 in 2022 (Human Fertility
Database, 2026a). This is fuelled by a delay in first
birth, from 29.4 years in 2009 to 30.9 years in 2022
(Human Fertility Database, 2026b), and an increase
in childlessness (Ermisch, 2021). A large strand
of literature links the continued decline in TFR,
the rising age at first birth, and increased childlessness
to changes in the relationship between women’s
employment and parenthood. The longstanding
association where women’s unemployment presents
an opportunity for motherhood has become less

pronounced or disappeared (Doepke et al., 2022).
Rather, recent empirical work has observed that being
employed has become a precondition to motherhood
(Miettinen - Jalovaara, 2020), and the effect has
become stronger throughout Europe (Alderotti
etal.,2021).

Part-time employment may offer a solution
to balancing work and family obligations, allowing
individuals to maintain ties to the labour force and
sustain career opportunities, stability, and income.
However, the decrease in working hours comes
with the trade-off of lower wages, which is, in turn,
negatively associated with parenthood (Jalovaara -
Miettinen, 2013; van Wijk et al., 2021). Nevertheless,
fertility decisions are made within the context

1) Austrian Academy of Sciences, Vienna Institute of Demography. Contact: brianbuh2@gmail.com.
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of the couple’s employment situation. If one partner
maintains stable, well-remunerated employment,
the wage penalty may diminish, fostering specialisation
in family roles, usually by women. Despite this,
recent studies indicate within couples, women’s
absence from employment exhibits the most adverse
correlation with the transition to parenthood
(Di Nallo - Lipps, 2023; Scherer — Brini, 2023) and that
one partner in part-time work decreases the likelihood
of parenthood compared to both working full-time
(Comolli, 2021).

Like many countries, the UK has seen a notable
increase in the number of people continuing their
education beyond the secondary level (Champion,
2022), driven by the rising educational achievements
of women. Consequently, the educational dynamics
within couples have undergone notable changes,
marked by a growing prevalence of both homogamy
and hypogamy, where women are the same or more
educated than men (Esteve et al., 2016). However,
evidence linking couples’ educational attainment
to childbirth is mixed and country-context dependent
(Nitsche et al., 2018; Osiewalska, 2018). While variation
in the relationship between employment, education,
and first birth has been observed on an individual level
(Kreyenfeld — Andersson, 2014; Miettinen - Jalovaara,
2020), previous studies have not found a relationship
between couples’ employment status and first birth
by educational attainment (Bueno - Garcia-Romdn,
2021; Comolli, 2021).

This article aims to explore gendered and socio-
economic patterns of paid employment and the
transition to parenthood within couples. I ask, how
are couples’ employment statuses, when also considering
working hours, associated with entry to parenthood?
Additionally, this study examines whether the
relationship between couples’ employment statuses and
parenthood varies by the educational attainment of
the couple. I employ the United Kingdom Household
Longitudinal Study (UKHLS) years 2009-2023.
The UK serves as an apt case study to assess the
influence of couples’ employment statuses on the
transition to parenthood due to its relatively liberalised
employment regulations (Harkness et al., 2023). This
flexibility enables workers to transition swiftly between
jobs, although transferring significant financial risk
onto the household. Additionally, stringent work-

related criteria for social welfare assistance in the UK,
especially for individuals without children, act as an
incentive for active labour force participation (Vegeris
et al., 2010). Moreover, economic pressure stemming
from real wage stagnation adds additional stress to
wage earners (OECD Statistics, 2024). Recent research
on couples’ employment and childbirth in the UK has
primarily centred around job loss (Di Nallo - Lipps,
2023). This article, in contrast, delves into the impact
of both men's and women's part-time employment
and explores the potential moderating influence of
educational alignment within couples.

2. BACKGROUND

2.1 Couples’ Employment and Parenthood
Across European contexts, a negative relationship
between women’s unemployment and childbirth
has increased over time (Alderotti et al., 2021).
Research rooted in New Home Economics (Becker,
1960) primarily examines women’s labour force
participation through the lens of an economic trade-off
between income and time allocated for childrearing.
Nevertheless, there are other factors motivating
women with partners in paid employment to actively
participate in the labour force that might strengthen
the positive relationship between women’s employ-
ment and family formation. This includes having
a second income as insurance, work requirements
for social welfare benefits, and self-interest: financial
independence, career aspiration, professional identity,
or personal fulfilment (Oppenheimer, 1994).

The prevalence of dual full-time working couples
has also increased, surpassing the number of couples
where men work full-time and women work part-
time, making it the most common arrangement in
2019 (ONS, 2022). By 2021, 50.4% of couples were
dual full-time employed, compared to 44.1% of dual-
employed couples where the women worked part-
time. This indicates a national trend towards dual
full-time employment, which varies based on family
composition.

Paid employment is not a binary state, and
individuals may be in paid work but with reduced
hours. In the UK, approximately 43.0% of women work
part-time (compared to 12.0% of men) (Warren, 2022).
Childless individuals may choose part-time work for
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reasons such as work-life balance, personal interests,
career exploration, health, or time for education
and hobbies (Warren, 2004). Others may be pushed
into part-time roles due to limited job availability,
economic downturns, or occupational segregation
(Cam, 2012). Part-time employment can support
the transition to parenthood by offering flexibility
and lower opportunity costs, but it may also hinder
it through reduced income and increased uncertainty.
Empirical studies have generally found a negative
association between part-time work and first births
in France, the Netherlands, and the UK (Dupray
- Pailhé, 2018; Begall, 2013; Schmitt, 2012), mixed
results in Australia (Laf, 2020), and no clear pattern
in Germany (Laf, 2020; Schmitt, 2012). These
inconsistencies may reflect the individual-level
focus of previous research, overlooking the influence
of partners’ earnings on part-time work choices.

It may be more insightful to examine employment
within the couple context. Partners often adopt
compensatory patterns, where one partner’s reduced
or lost employment is balanced by the other’s
stable, full-time work (Blossfeld - Drobnic, 2001).
Dyadic research finds that dual-earner couples have
the highest likelihood of a first birth (Jalovaara -
Miettinen, 2013; Vignoli et al., 2012). However, when
accounting for working hours, couples where one
partner works part-time are less likely to become
parents than dual full-time couples in Spain and the
US (Bueno - Garcia-Romdn, 2021; Comolli, 2021).
It remains unclear, though, whether the gender of the
part-time worker matters.

Informed by the theoretical framework and prior
empirical research, I hypothesise that couples in which
both partners work full-time will be more likely
to transition to parenthood than those in other
employment arrangements (H1a). Given the gendered
nature of part-time work in the UK, I expect that
within dual-earner couples, men’s part-time
employment will be more negatively associated with
the likelihood of having a first child than women’s
part-time employment (H1b). Finally, drawing on
recent findings highlighting the negative association
between women’s unemployment and parenthood,
I hypothesise that being out of the labour force will be
equally detrimental for both men and women when
transitioning to parenthood (H1c).

2.2 Couples’ Education

In England and Wales, the proportion of individuals
over age 16 with a tertiary degree rose by 6.6%
between the 2011 and 2021 censuses, driven largely
by women’s educational gains (Office for National
Statistics, 2023). This shift has altered the educational
alignment of couples: hypergamy (men more educated
than women) is declining, while hypogamy (women
more educated than men) has become increasingly
common (Clark - Cummins, 2023). Still, educational
homogamy remains the most prevalent pattern
among co-residential couples (Grow - Van Bavel,
2015). Research suggests that less educated couples
tend to transition to parenthood earlier (Mikolai
et al., 2018), while highly educated homogamous
couples often delay childbearing (Nitsche et al.,
2018). Hypergamous couples also tend to have earlier
births than hypogamous ones (Osiewalska, 2018),
indicating that couples with less educated women
generally become parents sooner. However, this pattern
is not consistently observed in studies focusing on
couples’ employment (Bueno - Garcia-Romdn, 2021;
Comolli, 2021). Based on this, I hypothesise that
couples in which both partners hold a secondary
degree or lower will show a more positive association
with the transition to parenthood compared to other
educational groups (H2).

2.3 Educational Heterogeneity

in the Relationship Between Couples’

Employment and Parenthood
Highly educated couples benefit from greater economic
resources, job security, and the ability to outsource
domestic tasks, all of which can support the transition
to parenthood. However, their pathway to parenthood
differs qualitatively. A later school-leaving age delays
entry into parenthood (N7 Bhrolchdin — Beaujouan,
2012), and the time required to establish a stable career
may further postpone childbearing. Additionally, they
may face higher career penalties for taking parental
leave (Budig et al., 2012) and are often more career-
oriented (Gerber et al., 2009), making them less willing
to interrupt employment for parenthood (Savelieva
etal., 2023).

Among the childless in the UK, part-time work

is more prevalent among low-educated women
than their higher-educated counterparts (Manning
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- Petrongolo, 2008), while it remains uncommon
among men (Warren, 2022). Part-time roles are often
involuntary (Pech et al., 2021) and linked to limited
career prospects and lower job quality (Warren -
Lyonette, 2018). The associated income reduction also
varies by educational background.

Unlike individual-level studies that find a negative
association between women’s unemployment and
first birth (Alderotti et al., 2021), dyadic research has
not identified significant variation in the relationship
between couples’ employment and parenthood by
educational attainment (Bueno — Garcia-Romdn, 2021;
Comolli, 2021). However, drawing on individual-level
evidence, I hypothesise that among couples where both
partners hold tertiary degrees, the negative association
between single-earner arrangements with women
not employed and the likelihood of a first birth will
be stronger than among less educated couples (H3a).
Although there is a lack of empirical research on how
part-time employment interacts with education to
influence parenthood, I theorise that highly educated
couples will experience a more negative association
between women’s part-time employment and first
birth, compared to dual full-time couples, than those
with lower educational attainment (H3b).

3. METHODOLGY

3.1 Data and Sample

Starting in 2009, the UKHLS (colloquially known
as Understanding Society) is a yearly panel survey
focusing on households and family issues (University of
Essex, 2023). This includes three sample groups (Great
Britain, Northern Ireland, and an ethnic minority
boost), collected using a clustered and stratified
probability approach (Lynn, 2009). The second wave
adds households that continued from the previous
British Household Panel Survey, and the sixth wave
includes an additional immigrant and ethnic minority
boost. Employment, partnership, and education
histories can be quickly created using retrospective
and prospective data (Wright, 2020). All household
members above the age of 16 complete the individual
questionnaire, and individuals enumerated in wave 1
are followed if they leave the household. The individual
response rate in the first wave was 81.8%, with attrition
of about 15.0% after the first wave and an average of

less than 2.0% for subsequent waves. Understanding
Society is generally representative of British society
(Benzeval et al., 2020), and post-stratification weights
are provided for dealing with survey design, non-
response, and attrition (Platt et al., 2020).

At the time of enumeration of households
into the panel, each household member aged 16
and above completes a retrospective life history,
detailing significant events such as completing
school, cohabitation, or changes in main activity
status. These life histories are subsequently updated
in each follow-up interview, enabling researchers to
reconstruct monthly employment and partnership
histories for each respondent. However, in cases where
household members do not participate in the initial
interview at the time of the household’s enumeration,
their retrospective life histories are unavailable. This
makes using retrospective life histories particularly
difficult for studying couples, as many partners enter
the panel after enumeration. Nonetheless, this study
leverages the life histories as they are constructed
in each interview to create monthly employment
and partnership observations, beginning from the
inception of the UKHLS in January 2009 until January
2023.

The sample for this paper comprises all enumerated
coresidential childless couples. All women are
childless. Some men may have children from previous
relationships, which can be difficult to track due to the
underreporting of male fertility (Joyner et al., 2011).
Couples enter the sample at the month of enumeration
into the panel, the formation of their coresidential
partnership, or the woman’s sixteenth birthday.
Couples stay in the sample until twelve months before
the first live birth, they separate from their partner,
the month of their forty-fifth birthday, or the month
of the last interview. The analytical sample does not
include same-sex couples, as the aim is to observe
gendered aspects of couples’ employment.

Information about employment, partnership, and
other sociodemographic characteristics is collected in
the individual questionnaire. The household grid can
be used to match coresidential partners® individual
questionnaire responses and life histories. I started by
selecting women with valid information about activity
status and education because women have more
reliable fertility and parity data. However, missing
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partner data may occur for various reasons, such as
the partner not being coresidential, not being present
on the day of the interview, declining to participate,
or the respondent opting not to disclose information
about their partner. To address this, I exclude monthly
observations with no provided partner identification
number (7,391 monthly observations), cases where
the woman's activity status is missing (575 monthly
observations), the male partner's activity status
is missing (69,274 monthly observations), or either
partner's educational information is missing (1,940
monthly observations)?. The final sample comprises
87,481 monthly observations, representing 2,701
unique couples. On average, couples are observed
for a mean duration of 65 months.

3.2 Measures

Dependent Variable. This study focuses on the
transition to parenthood, measuring couples’
characteristics 12 months prior to the birth to
minimize reverse causality. The dependent variable
is binary, coded as 1 if a live first birth occurs within
the following 12 months, and 0 otherwise. The dataset
includes 1,044 first birth events, representing 38.7%
of the couples. The average age of women at first birth
in the sample is 30.7 years, slightly higher than the UK
average of 30.4 years during the same period (Human
Fertility Database, 2023), likely due to the exclusion
of births by single mothers.

Couples Employment. I created a categorical variable
for couples’ employment status with six groups:
(1) Both full-time; (2) Woman part-time, Man full-
time; (3) Woman employed, Man part-time; (4)
Woman employed, Man not employed; (5) Woman not
employed, Man employed; and (6) Both not employed.
Employment status is based on self-reported main
activity and usual weekly working hours (including
overtime). Individuals are considered employed if their
main status is “Self-employed” or “Paid employment.”
Full-time work is defined as 30 or more hours per

week. Couples fall into the Both full-time group if both
work full-time. The Woman part-time, Man full-time
group includes women working part-time and men
full-time. Since men’s part-time work is less common
(4.6%) and dual part-time couples are rare (1.2%), the
Woman employed, Man part-time group includes all
men working part-time paired with women employed
either full- or part-time. The remaining categories
cover couples where one or both partners are not
employed, regardless of hours worked.

Sensitivity analyses (Table A1), based on logistic
regression models, indicate that couples in which
women engage in carework or homemaking have
a higher likelihood of becoming parents than dual
full-time employed couples. However, this group
represents only a small share of the sample (2.7%
of observations). The main analysis therefore
excludes inactive employment statuses, as missing
information on men’s employment disproportionately
reduces these cases. Moreover, including interaction
terms for these small groups results in insufficient
observations within some educational categories,
limiting the robustness and reliability of the estimates.
The sensitivity analyses are used to assess whether
excluding inactive employment statuses affects the
substantive conclusions; results indicate that the main
patterns observed in the primary models remain
unchanged.

Couples’ Education. Educational attainment
is recorded at the first interview and retrospectively
updated in subsequent waves. Given differences in
education systems across England, Northern Ireland,
Scotland, and Wales (Schneider, 2008), and the separate
reporting of education attained outside the UK from
wave 6 onwards (which I imputed retrospectively),
I harmonised these data using the International
Standard Classification of Education (ISCED-97).
Education was categorised into tertiary (ISCED-97
levels 5-6) and secondary (levels 1-4). Couples were
then grouped by highest attainment into: (1) Both

2) A significant number of observations were dropped, particularly those with missing male partners’ characteristics, potentially

biasing the sample. Generally, the women in the removed observations are more likely to be low educated (22.9% compared

to 15.2%), more likely to be unemployed (5.1% compared to 3.6%), inactive (12.9% compared to 5.3%), and between the ages

of 16-24 (17.0% compared to 13.9%). This indicates that any evaluation of results from couples with non-employed women and

low-educated couples must consider the potential bias when interpreting the findings.
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tertiary, (2) Heterogamous, and (3) Both secondary.
Sensitivity analysis (Table A1) shows that hypogamous
couples (women more educated) are more likely
to transition to parenthood than hypergamous
couples (men more educated). However, to ensure
sufficient first birth events for interaction analyses,
heterogamous couples were combined into a single
category. Additionally, a binary variable for enrollment
in education was included to account for couples
where one or both partners are currently studying.
Other controls. All models control for woman’s age,
partnership status, and couples’ country of birth, as
these factors are strongly associated with the timing
of first births and may also correlate with couples’
employment arrangements. Woman’s age captures
biological constraints and well-established life-course
patterns in fertility, with first births concentrated
in the late twenties and early thirties. Partnership
status (married versus cohabiting) reflects differences
in relationship stability, legal protection, and social
norms surrounding childbearing in the UK, where
marriage remains strongly associated with entry into
parenthood. Couples’ country of birth (both UK-born,

mixed, or both foreign-born) is included to account
for heterogeneity in fertility norms, migration-related
timing effects, and labour market integration that
may influence both employment patterns and fertility
behavior. Including these variables helps isolate the
association between couples’ employment, education,
and the transition to first birth.

Table 1 summarizes the sample’s descriptive
statistics. Most couples have both partners working
full-time, though part-time or non-employment
is more common among women. Nearly half
of couples have both partners with a tertiary education.
Educational distribution closely aligns with first birth
events. Around 10% of couples include at least one
partner enrolled in education, with most being single-
enrollee couples. Married and cohabiting couples
are equally represented, but married couples are
nearly three times more likely to have children. Most
couples consist of UK-born partners, and the majority
of observations involve women aged 25-34, a group
often partnered but childless. The summary statistics
by couples’ education are presented in Table A2
in the appendix.

Table 1 Sample summary statistics by the occurrence of a first birth event. Monthly observations

Full Sample First Birth Events
N =287,481 N =1,044
N % N %
Live First Birth
Yes 1,044 1.2% 1,044 100%
No 86,437 98.8% - -
Couples’ Employment
Both full-time 61,787 70.6% 780 74.7%
Woman part-time, Man full-time 7,936 9.1% 108 10.3%
Woman employed, Man part-time 3,369 3.9% 26 2.5%
Woman employed, Man not employed 3,482 4.0% 26 2.5%
Woman not employed, Man employed 8,317 9.5% 85 8.1%
Both not employed 2,590 3.0% 19 1.8%
Couples’' Education
Both tertiary 39,749 45.4% 485 46.5%
Heterogamous 28,937 33.1% 340 32.6%
Men higher 18,973 21.6% 246 23.5%
Women higher 9,964 11.3% 94 9.0%
Both secondary 18,795 21.5% 219 21.0%

10
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Table 1 (continuation)
Full Sample First Birth Events
N =287,481 N=1,044
N % N %
Enrolled in Education
Not enrolled 78,705 89.6% 925 88.6%
Enrolled 9,098 10.4% 119 11.4%
Marriage Status
Cohabitating 42,812 48.9% 267 25.6%
Married 44,669 51.1% 777 74.4%
Woman'’s Age
16-24 12,163 13.9% 1 10.6%
25-29 28,773 32.9% 354 33.9%
30-34 22,859 26.1% 391 37.5%
35-39 13,229 15.1% 165 15.8%
40-45 10,457 12.0% 23 2.2%
Couples’Birth Origin
Both UK-born 69,372 79.3% 819 78.4%
Mixed 12,163 13.9% 127 12.2%
Both foreign-born 5,946 6.8% 94 9.4%

Note: Counts represent the number of monthly observations by category.
Source: United Kingdom Household Longitudinal Study (2009-2023).

3.3 Analytical Strategy

The likelihood of the first birth was modelled using
logistic regression, with standard errors clustered at the
couple level, using the cross-sectional weights provided
by the data managers, calculated using the fixest
package in R (Bergé, 2024). Logistic regression models
are considered well suited to modeling transitions
to first birth in panel data (Van Hook - Altman,
2013). In Model 2, I introduced an interaction term
between couples’ employment and couples’ education.
The results are presented as average marginal
probabilities (AMP) in Table 2. The AMPs were
calculated with 95.0% confidence intervals using the
marginaleffects package in R (Arel-Bundock, 2024).
The AMPs of the interaction term are presented
graphically for ease of interpretation following
the advice of Mize (2019). The statistical significance
of the individual predictor variables and the
interaction term was evaluated through an Analysis
of Deviance Type III test in Table 3.

AMPs are derived from the logistic regression
models. Predicted probabilities of a first birth are
calculated for each observation based on the estimated
model coefficients, holding observed covariate values
constant, and then averaged across the sample or
relevant subgroups. AMPs therefore represent the
predicted likelihood of experiencing a first birth in
a given month.

While logistic regression models are estimated
in odds ratios, odds ratios are difficult to interpret
substantively and are not directly comparable across
groups or model specifications, particularly in the
presence of interaction terms. Presenting results on
the probability scale facilitates interpretation and
allows clearer comparison of differences in first birth
likelihood across couples’ employment arrangements
and educational groups. Following recommended best
practices for presenting nonlinear interaction effects
(e.g., Mize, 2019), AMPs are reported in the main text,
while odds ratios are provided in the Appendix for
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completeness (Table A3). The same set of regression
models underlies all reported results; differences
between tables reflect alternative presentations of
identical model estimates rather than differences in
model specification.

4. RESULTS

This section presents results from logistic regression
models predicting the transition to first birth.
It focuses on differences in average marginal
probabilities across couples’ employment arrangements
and educational groups. All results are adjusted
for woman’s age, partnership status, and country
of birth.

I begin by examining baseline differences in
first birth probabilities across couples’ employment

arrangements, net of sociodemographic controls.
Table 2, Model 1 presents logistic regression results for
the monthly probability of first births. Couples with
both partners in full-time work (AMP = 0.013, 95%
CI [0.012, 0.014]) are as likely to become parents as
those with full-time men and part-time women (AMP
=0.013, 95% CI [0.011, 0.016]), providing no support
for Hla. In contrast, when men work part-time and
women are employed, the probability is significantly
lower (AMP = 0.008, 95% CI [0.005, 0.010]).
The regression coeflicients indicate that men’s part-
time employment is associated with a larger reduction
in the probability of parenthood than women’s part-
time employment, consistent with H1b. Confidence
intervals are reported to show the precision of the
estimates, but they are not used to directly compare
the magnitude of the effects.

Table 2 Results of logistic regression models of the monthly probability of first birth. Average marginal

probabilities
Model 1 Model 2
First Birth Event
Estimate Cl195% Estimate Cl195%

Couples’ Employment

Both full-time 0.013 (0.012,0.014)

Woman part-time, Man full-time 0.013 (0.011,0.016)

Woman employed, Man part-time 0.008 (0.005,0.010)

Woman employed, Man not employed 0.008 (0.005,0.012)

Woman not employed, Man employed 0.010 (0.008, 0.012)

Both not employed 0.007 (0.004,0.010)
Couples’ Education

Both tertiary 0.012 (0.010,0.013)

Heterogamy 0.012 (0.011,0.013)

Both secondary 0.013 (0.011,0.015)
Enrolled in Further Education

Not enrolled 0.012 (0.011,0.012) 0.012 (0.011,0.012)

Enrolled 0.013 (0.011,0.015) 0.013 (0.011,0.015)
Marriage Status

Cohabitating 0.006 (0.005, 0.007) 0.006 (0.005, 0.007)

Married 0.018 (0.017,0.020) 0.018 (0.017,0.020)
Woman'’s Age

16-24 0.014 (0.011,0.016) 0.013 (0.011,0.016)

25-29 0.013 (0.012,0.015) 0.013 (0.012,0.015)

30-34 0.016 (0.014,0.017) 0.016 (0.014,0.017)

35-39 0.011 (0.009,0.012) 0.011 (0.009, 0.012)

40-45 0.002 (0.001, 0.003) 0.002 (0.001, 0.003)

12
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Table 2 (continuation)
Model 1 Model 2
First Birth Event
Estimate Cl195% Estimate Cl95%

Couples’ Birth Origin

Both UK-born 0.012 (0.011,0.013) 0.012 (0.011,0.013)

Mixed 0.009 (0.008,0.011) 0.009 (0.008,0.011)

Both foreign-born 0.014 (0.011,0.017) 0.014 (0.011,0.017)
Interaction Terms
Both full-time x Both tertiary 0.013 (0.011,0.014)
Woman part-time, Man full-time x Both tertiary 0.011 (0.007,0.014)
Woman employed, Man part-time x Both tertiary 0.008 (0.004, 0.013)
Woman employed, Man not employed x Both tertiary 0.006 (0.002,0.010)
Woman not employed, Man employed x Both tertiary 0.009 (0.006,0.012)
Both not employed x Both tertiary 0.000 (0.000,0.011)
Both full-time x Heterogamy 0.013 (0.011,0.014)
Woman part-time, Man full-time x Heterogamy 0.014 (0.009,0.019)
Woman employed, Man part-time x Heterogamy 0.007 (0.002,0.012)
Woman employed, Man not employed x Heterogamy 0.008 (0.003,0.014)
Woman not employed, Man employed x Heterogamy 0.008 (0.005,0.011)
Both not employed x Heterogamy 0.007 (-0.001,0.016)
Both full-time x Both secondary 0.012 (0.010,0.014)
Woman part-time, Man full-time x Both secondary 0.017 (0.012,0.023)
Woman employed, Man part-time x Both secondary 0.007 (0.002,0.012)
Woman employed, Man not employed x Both 0014 (0.005, 0.022)
secondary
Woman not employed, Man employed x Both 0015 (0.009, 0.020)
secondary
Both not employed x Both secondary 0.008 (0.004, 0.013)
Observations 87,481 87,481
AIC 10,882.4 10,889.7
BIC 11,0324 11,1335

Note: Standard errors clustered at the couple level in parentheses. Observations are measured as one observation per couple-month. Couples’ characteristics

are measured 12 months before the birth event. Results are average marginal probabilities derived from the same logistic regression models reported

in Table A3.
Source: United Kingdom Household Longitudinal Study (2009-2023).

Table 2, Model 1 indicates that not being employed
is associated with lower predicted probabilities
of transitioning to parenthood: AMP = 0.008 (95%
CI [0.005, 0.012]) when the man is unemployed, AMP
=0.010 (95% CI [0.008, 0.012]) when the woman is
unemployed, and AMP = 0.007 (95% CI [0.004, 0.010])
when both partners are unemployed. These patterns
are consistent with Hlc, though the confidence
intervals are provided to illustrate the precision of the
estimates rather than to directly confirm the direction
of the effect. This is likely due the small number

of women reporting as “inactive” biasing the estimate
for non-employed women downward.

In Model 1 (Table 2), couples’ education shows
no significant differences in first birth likelihood.
Heterogamous couples and those where both have
tertiary degrees have similar probabilities (AMP
= 0.012) with overlapping CIs. Couples with
secondary or lower education are also comparable
(AMP = 0.013, 95% CI [0.011, 0.015]), supporting
H2. This is reinforced by global significance tests
(Table 3). However, sensitivity analysis (Table A1)
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Table 3 Analysis of Deviance (Type lll tests)

Analysis of Deviance Chi-square Df Pr(>Chisq)
Couples’' Employment 14.784 5 0.011*
Couples' Education 0.346 2 0.841
Enrolled in Further Education 3.108 1 < 0.007***
Marriage Status 254.526 1 0.078+
Woman's Age 191.165 4 < 0.007***
Couples’Birth Origin 10.847 2 0.004**
Couples’ Employment x Couples’ Education 12.711 10 0.240

+p<0.10,* p<0.05,* p <0.01,**p <0.001

Note: Chi-square values represent likelihood ratio statistics. Df = degrees of freedom.

suggests potential differences within heterogamous
couples. Those where women are higher educated
show a higher likelihood of parenthood (OR =1.169,
p = 0.050) than when men are higher educated
(OR =0.809, p = 0.064), though results are marginally
significant.

I next assess whether the association between
couples’ employment arrangements and first birth
transitions differs by educational attainment by
introducing interaction terms between employment
status and education. Model 2 (Table 2) includes
an interaction between couples’ employment and
education. Analysis of deviance tests (Table 3) show
the interaction is not statistically significant, indicating
no meaningful difference in the employment-first
birth relationship across education groups.

Figure 1 visualizes the average marginal probabili
ties for the interaction term with 95% confidence
intervals, showing how the relationship between first
birth and couples’ employment varies by education.
In all education groups, dual full-time and dual-earner
couples with part-time working women generally
show higher parenthood probabilities. Notably, the
positive association between women’s part-time work
and parenthood appears stronger at lower education
levels. However, wide confidence intervals limit broad
conclusions, making within-group patterns more
informative.

Exploring within-group variation, the relationship
between employment and first birth is similar for both
tertiary and heterogamous couples. In both groups,
dual-earner couples with part-time working women
have probabilities comparable to dual full-time earners.
This probability is slightly higher for heterogamous

14

couples (AMP = 0.014, 95% CI [0.009, 0.019]) than
for couples with both partners tertiary educated (AMP
=0.011, 95% CI [0.007, 0.014], Table 2). Dual-earner
couples with men in part-time work show lower
probabilities, with wide confidence intervals. Single-
earner couples consistently have lower probabilities,
especially among heterogamous couples, where Cls
are broader than in both-tertiary couples. While
there’s a tendency for dual employment to support
parenthood among the highly educated, wide CIs
limit strong conclusions, offering no clear support
for H3a.

Among couples with secondary education,
employment status shows a distinct pattern. Dual-
earner couples with women working part-time have
the highest probability of first birth—higher than
dual full-time couples (AMP = 0.017, 95% CI [0.012,
0.023], Table 2)—providing tentative support for H3b.
In contrast, dual-earner couples with men working
part-time have the lowest probability (AMP = 0.007,
95% CI [0.002, 0.012], Table 2).

Finally, single-earner couples with non-employed
women have slightly lower probabilities of first birth
than dual full-time couples. However, broader
confidence intervals for low-educated single-earner
couples limit clear conclusions about full-time work’s
effect on parenthood in this group. Many missing
observations from women reporting inactivity likely
contribute to these wide intervals.

To conclude, although education is associated with
overall levels of first birth probability, the interaction
terms indicate that differences between employment
arrangements are broadly similar across educational
groups, suggesting limited educational moderation.
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Figure 1 Predicted monthly probability of first birth by the interaction of couples’ employment
and couples’ education

0.0251

0,020+

0,015+

0.0110+

Pr(First Birth)
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Note: This figure corresponds to Table 2, Model 2. FT = full-time employment, PT = part-time employment, Emp. = employed (full- or part-time), Out = Not
employed. The model controls for enroliment in education, marriage status, couples’ birth origin, and the woman'’s age.

Source: United Kingdom Household Longitudinal Study (2009-2023).
5. DISCUSSION

The findings align with studies from other countries
showing that dual-earner couples tend to have
an advantage in the transition to parenthood (Bueno
- Garcia-Romdn, 2021; Comolli, 2021), though this
varies by working hours. While previous research
suggests higher parenthood rates when both partners
work full-time, this study finds similar probabilities
when women work part-time and men work full-
time. This may reflect the appeal of part-time work
for women seeking to balance employment and
caregiving or broader gendered patterns in work
and family roles (Lyonette, 2015), though financial
pressures may also play a role. This study finds
some evidence that women’s part-time work might
be a strategy for family formation among the less
educated.

Dual-earner couples with men in part-time work
are less likely to become parents than those where
both partners work full-time or where women work
part-time and men work full-time. Their probabilities
resemble those of single-earner households, suggesting
that which partner holds part-time status matters.
This study contributes to prior findings on part-time
work by highlighting the importance of partner roles.

Unlike prior research (Comolli, 2021), this study
does not find that single-earner couples with non-
employed women are less likely to become parents
than those with non-employed men. However, the
interaction between employment and education
reveals a complex pattern. Wide confidence intervals
limit conclusions about whether women’s or men’s
non-employment is more negatively associated with
parenthood. Overall, dual-earner couples appear
to have an advantage among the highly educated, but
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this advantage diminishes with lower educational
attainment.

These findings align with broader debates on
the persistence of the male breadwinner norm,
highlighting that part-time work continues to be
more strongly associated with delayed parenthood
for men than for women. The results also underscore
the value of a couple-level perspective, showing that
employment arrangements cannot be fully understood
in isolation but interact within partnerships to shape
fertility behavior. While this study focuses on empirical
patterns, these patterns suggest that gendered labor
roles and social expectations continue to influence
first-birth transitions in contemporary Britain.

This study has limitations. Its findings are not
causal, and the logistic regression does not control
for time-constant unobserved heterogeneity. The
progression of education, partnership, employment,
and parenthood is often nonlinear, and limited data
on the type of education hinders deeper analysis.
Unobserved time-varying factors like unpaid domestic
labor or gender attitudes may influence outcomes,
but were unavailable for monthly observations due
to data limitations.

Finally, focusing on couples, while essential for
understanding partners’ employment dynamics,
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APPENDIX

Table A1 Sensitivity analysis of explanatory variables couples’ employment and couples’ education.
Monthly probability of first birth. Model 1 disaggregates women’s non-employment between not employed
and carework/homemaker. Model 2 disaggregates heterogamous education by which partner has a higher

level of education. Odds ratios.

First Birth Event Model (1) Model (2)
Couples’ Employment
Ref. Both full-time Ref. -
Woman part-time, Man employed 0.983 (0.100) -
Woman employed, Man not employed 0.661* (0.133) -
Woman not employed, Man employed 0.620** (0.097) -
Woman carework/homemaker, Man employed 1.167 (0.193) =
Both not employed 0.566* (0.134) -
Couples’ Education
Ref. Both tertiary Ref. -
Heterogamy 1.033 (0.074) -
Both secondary 1.104 (0.095) -
Couples’ Employment
Ref. Both full-time - Ref.
Woman part-time, Man full-time - 1.042(0.109)
Woman employed, Man part-time - 0.599* (0.120)
Woman employed, Man not employed - 0.646* (0.130)
Woman not employed, Man employed - 0.802+ (0.094)
Both not employed - 0.553* (0.131)
Couples’ Education (4 categories)
Ref. Both tertiary - Ref.
Woman tertiary, Man secondary - 1.169+ (0.093)
Woman secondary, Man tertiary - 0.809+ (0.092)
Both secondary - 1.126 (0.096)
Enrolled in Further Education
Ref. Not enrolled Ref. Ref.
Enrolled 1.134+ (0.078) 1.130+ (0.077)
Marriage Status
Ref. Cohabitating Ref. Ref.
Married 3.109%** (0.237) 3.159%** (0.241)
Woman'’s Age
Ref. 25-29 Ref. Ref.
16-24 1.027 (0.117) 1.024(0.117)
30-34 1.161* (0.087) 1.156+ (0.087)
35-39 0.780%* (0.075) 0.788* (0.076)
40-45 0.140%** (0.030) 0.139%** (0.030)
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Table A1 (contunuation)

First Birth Event Model (1) Model (2)

Couples’ Birth Origin

Ref. Both UK-born Ref. Ref.
Mixed 0.763** (0.075) 0.764** (0.075)
Both foreign-born 1.109 (0.124) 1.148 (0.128)
Intercept 0.007*** (0.001) 0.007*** (0.001)
Observations 87,481 87,481
AIC 10,882.6 10,874.9
BIC 11,032.6 11,034.4

+p<0.10,% p < 0.05,** p < 0.01, ** p < 0.001

Note: Standard errors clustered at the couple level in parentheses. Observations are measured as one observation per couple-month. Couples’ characteristics
are measured 12 months before the birth event. Results are based on logistic regression models predicting the transition to first birth. Standard errors
clustered at the couple level in parentheses. Observations are measured as one observation per couple-month. Couples’ characteristics are measured
12 months before the birth event. Results are based on logistic regression models predicting the transition to first birth.

Source: United Kingdom Household Longitudinal Study (2009-2023).

Model 1 shows that couples with women engaged in care work or homemaking tend to have higher -
but not statistically significant - likelihoods of becoming parents, consistent with prior UK research (Inanc,
2015; Schmitt, 2012). However, many “inactive” women were excluded, limiting conclusions about inactivity
and parenthood.

Model 2 reveals that accounting for couples’ education changes the likelihood of parenthood for heterogamous

couples; specifically, couples where women are more educated than their partners show a positive association
with first birth.
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Table A2 Summary Statistics for the Sample by Couples' Education. Monthly
Observations

Both tertiary Heterogamous Both secondary
N=39,749 N=28,937 N=18,795

Live first birth

Yes 1.2% 1.2% 1.2%

No 98.8% 98.8% 98.8%
Couples’ employment status

Both full-time 73.1% 74.7% 59.1%

Woman part-time, Man full-time 9.3% 7.2% 11.6%

Woman employed, Man part-time 3.8% 3.5% 5.1%

Woman employed, Man not employed 3.8% 3.5% 4.6%

Woman not employed, Man employed 8.2% 9.4% 12.5%

Both not employed 2.0% 1.7% 7.1%
Enrolled in Education

Not enrolled 90.9% 85.4% 91.9%

Enrolled 9.1% 14.6% 8.9%
Marriage status

Cohabitating 44.8% 50.7% 55.0%

Married 55.2% 49.3% 45.0%
Woman's age

16-24 8.2% 12.7% 27.9%

25-29 35.1% 32.5% 28.8%

30-34 28.6% 26.4% 20.4%

35-39 16.3% 15.8% 11.7%

40-45 11.9% 12.5% 11.2%
Couples’ birth origin

Both UK-born 74.5% 82.0% 85.2%

Mixed 16.1% 12.8% 10.9%

Both foreign-born 9.4% 5.2% 3.9%

Note: Counts represent the number of monthly observations by category.
Source: United Kingdom Household Longitudinal Study (2009-2023).
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Table A3 Results of logistic regression models of the monthly probability of first birth.

First Birth Event Model (1) Model (2)
Couples’ Employment
Ref. Both full-time Ref. Ref.

Woman part-time, Man full-time

1.043 (0.109)

0.831(0.139)

Woman employed, Man part-time

0.593** (0.119)

0.666 (0.196)

Woman employed, Man not employed

0.701* (0.130)

0.448* (0.161)

Woman not employed, Man employed

0.779* (0.091)

0.708+ (0.132)

Both not employed 0.547* (0.130) 0.423+(0.214)
Couples’ Education
Ref. Both tertiary Ref. Ref.
Heterogamy 1.042 (0.075) 1.023 (0.083)

Both secondary

1.115 (0.096)

0.949 (0.101)

Enrolled in Further Education

Ref. Not enrolled

Ref.

Ref.

Enrolled

1.128+(0.077)

1.134+(0.078)

Marriage Status

Ref. Cohabitating Ref. Ref.
Married 3.190%** (0.244) 3.193%** (0.244)
Woman'’s Age
Ref. 25-29 Ref. Ref.
16-24 0.855(0.115) 0.840 (0.114)
30-34 1.442%* (0.168) 1.441** (0.168)
35-39 1.290 (0.292) 1.295(0.292)
40-45 0.321%**(0.130) 0.322**(0.130)

Couples’ Birth Origin

Ref. Both UK-born

Ref.

Ref.

Mixed

0.772** (0.075)

0.773** (0.076)

Both foreign-born

1.152(0.128)

1.160 (0.129)

Interaction Terms

Ref. Both full-time x Both tertiary

Ref.

Woman part-time, Man full-time x Heterogamy

1.330(0.336)

Woman employed, Man part-time x Heterogamy

0.83(0.403)

Woman employed, Man not employed x Heterogamy

1.377 (0.701)

Woman not employed, Man employed x Heterogamy

0.866 (0.248)

Both not employed x Heterogamy

1.349 (1.041)

Woman part-time, Man full-time x Both secondary

1.734% (0.441)

Woman employed, Man part-time x Both secondary

0.858 (0.421)

Woman employed, Man not employed x Both secondary

2.522+(1.232)
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Table A3 (continuation)
First Birth Event Model (1) Model (2)
Woman not employed, Man employed x Both secondary 1.697+ (0.471)

Both not employed x Both secondary 1.588 (0.936)
Intercept 0.012*** (0.003) 0.013***(0.003)
Observations 87,481 87,481

AIC 10,878.4 10,885.7

BIC 11,037.9 11,1389

+p<0.10,* p<0.05,** p <0.01, *** p <0.001

Note: Standard errors clustered at the couple level in parentheses. Observations are measured as one observation per couple-month. Couples’ characteristics
are measured 12 months before the birth event. Odds ratios are based on the same regression models as Table 2 and are presented for completeness.
Source: United Kingdom Household Longitudinal Study (2009-2023).
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Abstract

Migration has been a defining phenomenon in Eastern Europe since the fall of the Iron Curtain and has intensified
with the free movement of people within the European Union. This paper examines the relationship between
migration and household economic conditions, an area that has received limited empirical attention. Using
panel data for 11 Central and Eastern European EU member states from 2013 to 2023, the study analyses how
household financial indicators influence net migration balances. The empirical analysis applies panel regression
techniques, including pooled OLS, random effects, and fixed effects models. The results show that household
net financial assets and household investment rates are significant predictors of migration outcomes, while
household savings and debt exhibit weaker or insignificant effects. These findings suggest that household-level
economic resources and investment capacity play an important role in shaping migration dynamics in Eastern
Europe. By connecting standardized household economic indicators to migration patterns, the paper provides
new comparative evidence with relevant implications for migration and economic policy in the region.

Keywords: Household Economic Indicators, Migration, Panel Data Analysis, Eastern European Countries, Financial
Assets and Investment
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INTRODUCTION

Migration has been a defining socioeconomic
phenomenon in Eastern Europe since the early
1990s, when the fall of the Iron Curtain opened
new opportunities for mobility (Favell, 2008).
The process intensified after EU enlargement,
as the principle of free movement facilitated large-
scale emigration from Eastern to Western Europe
(Kahanec - Zimmermann, 2016). From a theoretical

perspective, these migration flows are commonly
explained by international migration theories that
emphasize economic differentials between sending
and receiving countries, such as neoclassical economic
theory and the new economics of labour migration,
which highlight wage gaps, employment opportunities,
and household income strategies as key drivers
of mobility (Todaro, 1969; Harris - Todaro, 1970; Stark
- Bloom, 1985). This dynamic has profoundly shaped
labour markets, household structures, and national
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development strategies, making it a central topic for
policymakers and researchers (OECD, 2019). Eastern
European countries were selected because they have
experienced some of the most intense migration
dynamics in Europe since the 1990s, combining large-
scale emigration, rapid economic transformation, and
significant changes in household financial structures.
This makes them particularly relevant for analyzing
how household economic indicators influence
migration, in ways that may not be as visible in more
stable Western economies. The reason for this study
comes from the recognition that, while migration
flows are widely analyzed from macroeconomic and
labour market perspectives, the role of household-level
financial indicators remains underexplored. Existing
research has mainly focused on how migration affects
household outcomes, including remittances, savings,
and investments (Bauer - Sinning, 2005; Incalfdrau —
Maha, 2012). While these studies demonstrate that
migration reshapes household financial behavior, much
less is known about the reverse mechanism, whether
and how household financial conditions themselves
drive or reduce migration. Standardized indicators
such as the gross household saving rate, household
debt-to-income ratio, household net financial assets,
and household investment rates remain largely absent
from comparative empirical analyses (Lou, 2022; Seitz,
2019).

The purpose of this paper is twofold: first, to pro-
vide a targeted literature review that identifies what
is already known and what remains underexplored
in this field; and second, to empirically test how
household financial indicators shape migration
balances across Eastern European EU countries.
These aims are important because household-level
financial resilience or vulnerability may influence
migration decisions, linking microeconomic behavior
with macro-level demographic outcomes (McKenzie
- Rapoport, 2007; Gentili, 2013). The rationale
of the present paper lies in bridging microeconomic
household indicators with migration dynamics at the
country level. By applying panel data econometric
methods (OLS, random effects, and fixed effects with
Hausman tests) to 11 Eastern European EU states
between 2013 and 2023, the paper offers systematic
comparative evidence on the relationship between
household saving, debt, assets, investment, and net

26

migration balances (Wooldridge, 2010). Developing
this idea further, the paper contributes to a deeper
understanding of migration as not only a labour
market phenomenon but also a reflection of household
financial conditions. By distinguishing the relative
importance of assets, savings, debt, and investments,
and by comparing high- and moderate-migration
countries, this research provides new insights into the
differentiated mechanisms through which household
financial structures shape migration in Eastern Europe
(Dossche et al., 2022; Kozlovskyi et al., 2024).

LITERATURE REVIEW ON HOUSEHOLD
ECONOMIC INDICATORS AND NET
MIGRATION DYNAMICS

The present literature review examines studies that
research the relationship between household economic
indicators and net migration dynamics. A targeted
literature review was conducted in two major academic
databases, Web of Science and Scopus, both recognized
for their extensive coverage of peer-reviewed research.
The search strategy relied on specific keyword
combinations aimed at capturing the relationship
of household economic indicators and migration,
using semantic variations and Boolean operators.
These included: “household economic indicators AND
migration”, “household saving rates AND migration’,
“household net financial assets AND migration”,
and “household investment rates AND migration”.
The results revealed that only a limited number
of papers directly address this specific nexus,
highlighting a gap in the existing literature (Table 1
summarizes the literature review).

Research on the relationship between household
economic indicators (HEIs) and migration dynamics
reveals diverse mechanisms depending on geography,
level of analysis, and methodological approach.
A first distinction must be made between studies that
examine how migration reshapes household indicators,
and those that test whether household conditions
themselves drive migration decisions. Several papers
focus on the impact of migration on household savings
and investment behavior. Bauer and Sinning (2005),
using German GSOEP data, show that immigrants
generally save less than natives, but that this gap
disappears for temporary migrants once remittances
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are considered; return intentions significantly
increase both remittances and savings. Their findings
underline how migration intentions shape household
financial strategies rather than the reverse. Similarly,
Incaltirdu and Maha (2012), analyzing Romanian
macro data, conclude that remittances contributed
more to household and aggregate investment than
to consumption, highlighting migration as both
a survival and capital-formation strategy. Lou (2022)
extends this discussion to rural China, finding that
household migration is negatively associated with
saving rates, while other controls such as education,
health, marital status, and insurance also reduce
savings. These studies show the migration and
household indicators channel but do not establish
whether strong household conditions affect migration
itself (Bauer - Sinning, 2005; fncal;drdu - Maha, 2012;
Lou, 2022).

By contrast, evidence from Uzbekistan points
to a clearer push mechanism. Using national surveys,
Seitz (2019) finds that households with low life
satisfaction, unemployment, or weak labor market
integration are more likely to consider migration,
while actual migrant households enjoy higher
income and improved well-being. Remittances play
a central role in reducing poverty (from 16.8% to 9.6%
in counterfactual scenarios), smoothing shocks and
improving life satisfaction. Here, poor household
conditions clearly enhance migration, while
improvements in income and satisfaction would be
expected to reduce outflows (Seitz, 2019).

Theoretical and empirical work on migration
as a household financial strategy further sharpens
this link. Clemens and Ogden (2014) conceptualize
migration as an investment decision under household
credit and insurance constraints, with remittances
as the returns. They argue that migration is chosen
when local financial instruments are unavailable
or inadequate, implying that improvements in house-
hold financial stability would reduce migration.
Mexican evidence is particularly illustrative. McKenzie
and Rapoport (2007) and Gentili (2013) both find
an inverted U-shaped relationship between household
wealth and migration. Poor households face liquidity
constraints and cannot finance migration; middle-
wealth households migrate most; and wealthier
households reduce migration as local opportunities

increase. Migration networks lower costs over time,
allowing poorer households to participate. Thus,
“better” HEIs initially enhance migration up to
a threshold, but at higher wealth levels they reduce
migration (McKenzie - Rapoport, 2007; Gentili, 2013).

Studies of internal migration in advanced
economies provide complementary insights. Olney
and Thompson (2024), analyzing U.S. IRS data show
that internal migration decreases with higher origin
wages and increases with higher destination wages.
Rising housing costs historically spurred migration,
but households have become less responsive to these
costs over time, contributing to the long-run decline
in mobility. This suggests that strong household
conditions (higher wages, affordable housing) reduce
the need for migration, while weak conditions (low
wages, high housing costs) enhance it (Olney -
Thompson, 2024).

At a macro level, Dossche et. al. (2022) documents
that immigrants in the euro area have systematically
lower wages and wealth, are more liquidity-
constrained, and are more sensitive to labor market
cycles, while the immigrant share has increased by 5
percentage points since 2007. Kozlovskyi et al. (2024),
using Eurostat data, show positive correlations between
net migration and GDP in many EU countries, with
particularly strong effects in Poland, Spain, and the
Baltics. These studies underline how migration changes
the distribution of household economic indicators and
macroeconomic performance, though they do not
directly measure how household conditions affect
migration rates (ECB, 2022; Kozlovskyi et al., 2024).

Taken together, the literature suggests that the
relationship between household economic indicators
and migration is context-dependent and often
nonlinear. Evidence from developing countries
(Uzbekistan, rural Mexico, rural China) highlights
how poor household indicators (low income, low
satisfaction, weak financial tools) drive migration
as a survival or portfolio strategy. Yet, once households
accumulate sufficient wealth, the need to migrate
diminishes. In advanced economies, higher wages
and affordable housing anchor populations, while
deteriorating conditions push migration. At the
aggregate European level, net migration inflows are
associated with stronger economic performance,
showing how migration in turn reshapes household
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outcomes. Thus, the balance of evidence suggests
that good household economic indicators generally
reduce migration at higher levels of welfare, but at
low and middle levels, improvements in income or
wealth may initially facilitate migration by relaxing
financial constraints.

RESEARCH GAPS

The targeted literature review shows that while
the relationship between migration, remittances, and
household financial behavior has been widely studied,

the direct role of household economic indicators such
as the gross household saving rate (HSR), household
debt-to-income ratio (HDEB), household net financial
assets ratio (HNFR), and the gross investment rate
of households (HIR) remains largely unexplored.
Existing studies mostly analyze how migration
reshapes savings and investment, rather than
whether these indicators influence migration
decisions. Evidence is also fragmented by geography,
concentrated in single-country cases outside the EU,
with limited cross-country comparative work using
harmonized data. Moreover, the literature rarely

Table 1 Literature review on household economic indicators (HEIs) and migration

Geographical

Relevance for household economic

Do “better” household economic indicators

Authors & year coverage indicators and migration dynamics reduce or enhance migration?
The direction studied is migration to savings Not estimated. No evidence that higher
Lou (2022) Rural China (not savings to migration). Shows how savings/other HEls raise or lower migration
migration changes HEls (savings behaviour). rates.
Lo Lml.(s mlgrat-|o‘n intent/ dyratlon to household Not estimated. This paper doesn't test
Bauer & Sinning saving/ remitting behaviour and composition ) ’
Germany I whether higher savings/wealth change
(2005) of migration (temporary vs permanent) . X
migration rates.
shapes HEls.
Documents SyStEmatI‘C‘HEl.gapS. by r_mgrant Not estimated. Descriptive on HEIs
Dossche et. al. status and notes rising immigration; N
Euro area . o LT and migrant shares; no causal effect of HEIs
(2022) i.e., migration reshapes the distribution o
s on migration rates.
of HEIs and macro transmission.
N < x Shows migration - remittances -household/ | Not estimated. No test of whether household
Incaltdrdu & Maha . - ) .
2012) Romania aggregate investment channel (HEIs respond investment/consumption levels change
to migration). migration rates.
Clear push mechanism from poor HEIs BetterAHEIs redL'lce ou_t-mlqratpn: when
. . S o . jobs/ income/ life satisfaction improve,
Seitz (2019) Uzbekistan to migration; migration then improves HEls 3 .
L . the push weakens. Evidence is strongest
via income/ remittances. ;
on the push side.
Clemens & Ogden Global Theqretlcal Iln.k: household financial Conceptual: easing constraints / improving
constraints and risk management are core HEIls would reduce the need for migration
(2014) (conceptual) . X X X N
drivers of migration dynamics. as a risk-management tool.
. Direct micro-mechanism tying household | Non-monotonic: better HEIs (wealth) enhance
McKenzie & . S R . . .
Mexico wealth and net emigration dynamics migration from low to middle, but reduce
Rapoport (2007)

(via networks & costs).

it at high wealth.

Kozlovskyi et al.

Europe (EU-27,

Macro evidence of migration affecting
development; does not unpack household-

Not estimated. Paper relates net migration

(2024) CH, UA) X to GDP, not HEls - migration.
level mechanisms.
Strong household-finance angle: wealth, Non-monotonic: better HEIs (wealth) enhance
Gentili (2013) Mexico assets, networks jointly determine migration migration up to mid-wealth, then reduce

intensity.

it at higher wealth.

Olney & Thompson
(2024)

United States
(internal)

Clean price/ income mechanisms: household
income & housing costs shape internal
migration patterns and their decline.

Higher origin wages (good HEI) reduce out-
migration; higher destination wages enhance
migration; higher origin housing costs push
out-migration (but responsiveness has fallen).

Source: Authors’ elaboration.
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addresses dynamics over time or disentangles causality
between household conditions and migration flows.
These gaps suggest the need for systematic empirical
research linking household-level and macro-level
indicators directly to migration patterns, particularly
in the Eastern EU context.

DATA AND METHODS

This study investigates the relationship between
household economic indicators and net migration
dynamics in Eastern European countries through
a panel data analysis. The analysis covers 11 EU
member states from Eastern Europe (Bulgaria, Croatia,
Czechia, Estonia, Latvia, Lithuania, Poland, Romania,
Slovakia, Slovenia, and Hungary) over the period
2013-2023. The dependent variable is the crude rate
of net migration plus statistical adjustment, as reported
by Eurostat. Net migration was chosen because the
balance between emigration and immigration captures
not only emigration decisions but also the migration
flows that have shaped these countries in recent years.
In particular, during the COVID-19 pandemic, Poland
experienced a sharply negative migration balance
(-20.3 in 2020, followed by 0.1 in 2021), which
subsequently recovered, a pattern not observed in the
other countries in the sample. By contrast, the invasion
of Ukraine, which began on 24 February 2022,
generated an exceptionally positive migration balance
for most of the countries studied, especially those
in close geographic proximity to Ukraine (with
net migration increasing from 4.8 in 2021 to 30.9
in 2022 in the Czech Republic; from 5.3 to 29.5
in Estonia; from —0.2 to 11.7 in Latvia; from 7.0
to 25.5 in Lithuania; and from —0.9 to 5.6 in Romania).

The independent variables include four household
economic indicators: (i) Gross Household Saving Rate
(HSR), (ii) Household Debt-to-Income Ratio (HDEB),
(iii) Household Net Financial Assets Ratio (HNFR),
and (iv) Gross Investment Rate of Households
(HIR). These variables capture different dimensions
of household financial capacity and resilience.

Table 2 shows the descriptive statistics for the
variables used in the analysis.

It can be observed that the descriptive statistics
reflects different patterns and distributions for the
analyzed variables.

The analysis began with pooled Ordinary Least
Squares (OLS) regressions to establish baseline
associations, followed by Random Effects (RE)
and Fixed Effects (FE) estimations to account for
unobserved country-specific heterogeneity. The
Hausman specification test was applied to choose
between RE and FE models. Results from the Hausman
test generally favored the FE specification, which
was adopted as the preferred model for interpretation.
The baseline empirical model can be expressed as:
MIGRATIONit = « + S1HSRit + f2HNFRit
+ B3HIRit + u,
where MIGRATION it represents the net migration
rate in country i at time £, while the coefficients
B capture the marginal effects of household economic
indicators. Panel unit root tests were not performed
because, in small panels such as the one used in this
study, these tests are not a necessary condition
and may, moreover, distort the overall statistical
analysis (Mravak, 2023; Jonsson, 2005). Nevertheless,
the possibility of conducting stationarity tests in
future analyses with a longer time dimension is not
excluded.

Table 2 Descriptive statistics

Indicator HDEBT HIR HNFR HSR MIGRATION
Mean 47.49 7.30 135.48 7.21 0.66
Median 46.06 7.17 133.61 8.55 0.25
Maximum 72.56 14.42 255.53 22.88 30.90
Minimum 21.81 117 64.22 -11.18 -20.30
Std. Dev. 13.22 2.40 40.65 7.8 6.74
Observations 120 120 120 120 120

Source: Authors’ estimations.
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RESULTS, LIMITATIONS
AND DISCUSSION

Results
Given its consistently low statistical significance,
HDEB was excluded in the second model to improve
estimation efficiency, while HSR was also excluded
in Model 3. As shown in Table 3, the final preferred
model (Model 3, FE) includes HNFR and HIR.

To further capture potential heterogeneity
in migration dynamics, the sample was further divided
into two groups: (1) High-emigration countries,

characterized by persistently negative net migration
balances (Romania, Bulgaria, Croatia, Latvia,
Lithuania) and (2) Moderate-emigration countries,
with migration rates closer to balance or fluctuating
around zero (Czechia, Slovenia, Slovakia, Estonia,
Hungary, Poland). As observed in Table 3 and Table 4,
separate FE and RE estimations for each sub-sample
reveal distinct patterns: in high-emigration countries,
HNEFR emerges as the key predictor of migration,
whereas in moderate-emigration countries, HIR plays
the central role.

Table 3 Baseline regression results for household economic indicators and net migration (2013-2023)

Model 1 Model 1 Mc?del 1 Model 2 Model 2 Mc?del 2 Model 3 Model 3 quel 3
oLS Random Fixed oLS Random Fixed oLS Random Fixed
Effects Effects Effects Effects Effects Effects
HSR 0.141 0.080 -0.054 0.149 0.092 -0.053 _ _ _
(0.087) (0.109) (0.152) (0.079) * (0.101) (0.149)
HNFR 0.046 0.072 0.142 0.045 0.068 0.143 0.055 0.077 0.139
(0.014) *** | (0.020) *** | (0.036) ***| (0.014) ***| (0.018) ***| (0.035) ***| (0.013) ***| (0.018) ***| (0.033) ***
0.010 0.007 -0.007
HDEB (0.044) (0.061) (0.122) - - - - - -
HIR 1.258 1.467 1.346 1.258 1.444 1.352 1.253 1.468 1.356
(0.225) *** | (0.305) *** |  (0.536) ** (0.224) *** | (0.291) ***|  (0.525) ** (0.226) *** | (0.304) ***| (0.522) **
C -16.305 -20.751 -27.792 -15.759 -19.788 -28.248 -15.960 -20.570 -28.165
(3.497) *** | (4.903) *** | (9.075) ***| (2.689) *** | (3.355) ***| (4.504) ***| (2.716) ***| (3.468) ***| (4.480)***
R? 0.280 0.253 0.451 0.280 0.253 0.451 0.258 0.249 0.450
Chi sqg. 8.830 Chi sg.9.452 Chisqg.7.328
Hausman
Prob. 0.0655 Prob. 0.0238 Prob. 0.0256

Note: Significance levels: * for >10%, ** for > 5%, *** for >1%.
Source: Authors’ estimations.

Table 4 Regression results with only high-emigration countries

Random Effects Fixed Effects Random Effects Fixed Effects
Model 1 Model 1 Model 2 Model 2
0.202 0.091
HSR (0.153) (0.189) - -
HNFR 0.111 0.208 0.115 0.231
(0.029) *** (0.048) *** (0.028) *** (0.043) ***
HIR 1.702 0912 1.606 0.883
(0.416) *** (0.645) (0.403) *** (0.637)
C -27.891 -34.412 -27.354 -34.870
(5.481) *** (5.912) *** (5.409) *** (5.788) ***
R? 0.311 0.502 0.287 0.499
Chi-Sq. 10.548 Chi-Sq. 11.565
Hausman
Prob.0.0144 Prob. 0.0030

Note: Significance levels: * for >10%, ** for > 5%, *** for >1%.
Source: Authors’ estimations.
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Table 5 Regression results with only moderate-emigration countries

Random Effects Fixed Effects Random Effects Fixed Effects
Model 1 Model 1 Model 2 Model 2
-0.177 -0.293
HSR (0.204) (0.228) - -
HNER 0.052 0.058 0.038 0.041
(0.030) * (0.053) (0.023) * (0.051)
HIR 1.662 2474 1.553 2.385
(0.554) *** (0.8517) *** (0.493) *** (0.853) ***
c -15.684 -21.499 -14.984 -21.726
(4.555) *** (6.527) *** (4.036) *** (6.560) ***
R? 0.235 0.387 0.237 0.370
Chi-Sq.3.019 Chi-Sq.2.513
Hausman
Prob. 0.3886 Prob. 0.284

Note: Significance levels: * for >10%, ** for > 5%, *** for >1%.
Source: Authors’ estimations.

Panel data models are particularly suited for this
analysis because they allow for controlling unobserved
heterogeneity across countries, exploit both cross-
sectional and time-series variation, and increase
estimation efficiency compared to pure cross-sectional
or time-series approaches (Wooldridge, 2010).

For high-emigration countries, the fixed effects
model is more appropriate, as the Hausman test
yields p-values below 0.05. By contrast, for countries
with moderate emigration, a random effects model is
preferred, and the results are therefore less conclusive.

A linear model was chosen because it directly
captures household well-being in relation to
emigration decisions and destination attractiveness
for immigrants. Moreover, given the size of the sample,
a linear specification is considered more appropriate
than nonlinear models (Wooldridge, 2023).

The baseline regressions for the full sample
of 11 Eastern European countries (2013-2023)
reveal that household net financial assets (HNFR)
and the gross investment rate of households
(HIR) are consistently significant predictors of
net migration balances, while the gross household
saving rate (HSR) shows weaker and inconsistent
effects. The household debt-to-income ratio
(HDEB) proved statistically insignificant across
all specifications and was therefore excluded
in the preferred model (Model 2, FE). Model 2
with fixed effects, supported by the Hausman test,

indicates that higher household net financial assets
and higher household investment rates are associated
with more positive migration balances, suggesting that
periods of improved household wealth and investment
correspond to reduced emigration or increased
immigration in the region. By contrast, saving rates
did not exhibit a robust relationship with migration.

The sub-sample analysis uncovers important
heterogeneity. In high-migration countries, HNFR
is the main driver, highlighting the role of household
wealth and capital accumulation in shaping migration
decisions. Conversely, in moderate-migration
countries, HIR becomes more relevant, suggesting
that local household investments are more effective
in anchoring populations when migration pressures are
less acute. These findings underline the differentiated
mechanisms through which household financial
conditions influence migration depending on national
migration contexts.

Contribution to the literature

This study addresses the identified gaps by providing
direct empirical evidence on how household economic
indicators shape migration in Eastern European EU
member states. Using panel data for 2013-2023 and
testing four household-level indicators (HSR, HDEB,
HNFR, HIR), the results show that household net
financial assets (HNFR) and household investment
rates (HIR) are significant predictors of net migration
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balances, while household debt (HDEB) and savings
rates (HSR) play only marginal roles. Importantly,
the analysis distinguishes between high-migration
and moderate-migration countries: in the former,
household assets matter more, while in the latter,
investment rates are the main driver. By linking
standardized Eurostat indicators to migration flows
through fixed-effects models, this research fills
the measurement, regional, and temporal gaps in the
literature, offering new comparative evidence that
highlights the differentiated mechanisms through
which household financial conditions influence
migration dynamics in Eastern Europe.

As control variables, the analysis includes three
indicators from the Heritage Economic Freedom Index
(2024), namely Labor Freedom, Monetary Freedom,
and Property Rights. Table 6 reports the results starting
from the baseline model, in which Property Rights
emerges as the only statistically significant control
variable:

The results reported in Table 6 indicate the
importance of property rights in migration decisions.

Next, Pesaran’s CD test (Pesaran, 2004) and the
Wooldridge test (Wooldridge, 2002) are applied
to assess issues related to cross-sectional dependence
and autocorrelation.

Table 6 Regressions with control variables

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3
Random Fixed Effects Random Fixed effects Random Fixed Effects
Effects Effects Effects
HSR 0.017 -0.146 0.022 -0.149 0.025 -0.110
(0.081) (0.149) (0.076) (0.148) (0.077) (0.145)
HNEFR 0.041 0.126 0.039 0.126 0.038 0.119
(0.014) *** (0.035) *** (0.013) *** (0.035) *** (0.013) *** (0.035) ***
HIR 0.715 0.689 0.698 0.706 0.714 0.681
(0.249) *** (0.558) (0.232) *** (0.555) (0.234) *** (0.556)
-0.003 —-0.053
LABOR FREEDOM (0.057) (0.085) - _ _ _
0.195 0.138 0.198 0.137 0.197 0.142
PROPERTY RIGHTS (0.038) *** (0.048) *** (0.037) %% (0.048) *** (0.037) *** (0.048) ***
-0.051 -0.179 -0.042 -0.185
MONETARY FREEDOM (0.143) (0.154) (0.139) (0.154) - -
C -19.001 -11.881 -19.792 -14.728 -23.150 -29.231
(11.586) (13.676) (11.366) * (12.844) (2.815) *** (4.364) ***
R? 0.402 0.501 0414 0.499 0.409 0.492
Chi-Sq. 10.685 Chi-Sq. 10.493 Chi-Sq. 7.750
Hausman
Prob. 0.098 Prob. 0.062 Prob. 0.101

Note: Significance levels: * for >10%, ** for > 5%, *** for >1%.
Source: Authors’ estimations.

Table 7 Pesaran CD test and Wooldridge test for Model 3 with fixed effects from Table 3

Wooldridge

F(1,10)=0.108

Prob > F = 0.7495

Pesaran CD-Test

Pesaran’s test of cross sectional
independence = 5.885, Pr = 0.0000

Average absolute value of the off-diagonal
elements =0.310

Source: Authors’ estimations.
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Table 8 Regression with Drisc/Kraay errors

HNFR 0.139 (0.041) ***
HIR 1.356 (0.702) *

C -28.165 (6.841) ***
R? 0.281

Obs. 120

Note: Significance levels: * for >10%, ** for > 5%, *** for >1%.
Source: Authors’ estimations.

The test results suggest re-estimating the model
using Driscoll-Kraay standard errors. Table 8 reports
the regression results for Model 3 from Table 3
estimated with Driscoll-Kraay standard errors.

Limitations

Several limitations should be acknowledged. First,
the analysis relies on aggregate Eurostat indicators,
which may obscure household-level heterogeneity
and within-country regional disparities. Second, the
study does not fully address potential endogeneity
between migration and household indicators; while
higher wealth may reduce emigration, migration itself
can shape wealth accumulation through remittances
and labour market effects. Third, the focus on Eastern
EU member states ensures comparability but limits
generalizability to non-EU contexts or Western
Europe. Finally, the ten-year window (2013-2023)
captures important post-crisis dynamics but may not
fully reflect longer-term structural transformations
in household finance and migration behavior.

Discussion

The results provide new evidence on the underexplored
nexus between household financial conditions and
migration dynamics. The strong effects of household
net financial assets and investment rates highlight that
migration is not solely a labour market phenomenon
but also reflects the financial resilience of households.
The fact that HNFR matters most in high-migration
contexts suggests that capital constraints remain a key
driver of emigration, consistent with theories
of migration as a household investment decision
(Clemens - Ogden, 2014; McKenzie - Rapoport,
2007). In moderate-migration contexts, the
relevance of household investments indicates that

local opportunities and capital formation can anchor
populations more effectively, in line with development-
driven migration theories. The insignificance of debt
and the weak role of saving rates are also noteworthy.
While debt dynamics often dominate household
finance discussions, they appear less relevant for
migration decisions in Eastern Europe, perhaps
because credit markets remain less developed
compared to Western economies. Similarly, saving
rates may reflect precautionary behaviour rather than
structural financial capacity, limiting their explanatory
power. Taken together, these findings advance the
literature by linking standardized household indicators
directly to migration outcomes and by showing that
their effects are context-dependent. They also carry
implications for policy, strengthening household asset
accumulation and facilitating productive investment
may reduce emigration pressures, especially in high-
migration countries, while in moderate-migration
contexts, supporting household-level investment
opportunities could stabilize migration balances.

CONCLUSION

This paper has examined the relationship between
household economic indicators and migration
in Eastern European EU countries over the period
2013-2023. By using panel data econometric methods,
the study has demonstrated that household net
financial assets and household investment rates are
significant predictors of net migration balances, while
household saving rates play only a marginal role and
household debt levels appear irrelevant. The results
highlight important heterogeneity across contexts.
In high-migration countries, household assets are more
influential, reflecting the economic vulnerabilities
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and capital needs that sustain emigration pressures.
In moderate-migration countries, household
investments matter more, pointing to the role
of local opportunities in anchoring populations when
migration dynamics are less acute. These findings
contribute to filling a notable gap in the literature,
which has focused predominantly on remittances
and post-migration household outcomes rather
than pre-migration financial conditions. By linking
standardized Eurostat household indicators directly
to migration flows, this paper advances both the
empirical and conceptual understanding of migration
as a phenomenon shaped not only by labour
market dynamics but also by household financial
structures. At the same time, the analysis underlines

that the effects of household economic conditions
on migration are neither linear nor uniform. Instead,
they are context-dependent and interact with broader
economic development patterns. Policymakers
in Eastern Europe may thus reduce emigration
pressures by supporting household wealth accumula-
tion and facilitating productive investments, while
recognizing that the financial drivers of migration
differ across high- and moderate-migration countries.
Future research could build on this study by
incorporating micro-level household data, addressing
endogeneity concerns, and extending the analysis
beyond Eastern Europe to assess whether similar
patterns hold in other regional and institutional
contexts.
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Vyuziti cenzoveho informacniho
systému pro populacni statistiku

Zdroje dat pro oficidlni popula¢ni statistiku® v Cesku
se postupné odklani od tradi¢nich demografickych
hldseni a s¢itani zaméfeného primarné na scitaci
formuldfe a sméfuje ke sbéru dat zejména pomoci
administrativnich zdroju dat (AZD), mezi kterymi
ma nejpodstatnéjsi tlohu cenzovy informadni systém
(dale jen CENZIS). CENZIS byl zfizen v navaznosti
na Zékon o s¢iténi lidu, doma a byt v roce 2021?
a je ukotven od srpna 2020 v Zakoné¢ o statni statistické
sluzbé®. Jedn4 se o informacni systém, jehoZ spravcem
je Cesky statisticky tiad (dale jen CSU), a ktery ma
slouzit ke splnéni povinnosti stanovenych ptimo
pouzitelnymi predpisy Evropské unie v oblasti mi-
grace a mezindrodni ochrany, evropské demografické
statistiky, s¢itdni lidu, dom a bytd. V této oblasti
statistiky doslo v listopadu 2025 ke sjednoceni do
jednotného evropského natizeni ,,European Statistics
on Population and Housing* (ESOP)*.

OBSAH CENZISu

V soucasnosti 1ze demograficky relevantni obsah
CENZISu rozdélit do tii skupiny: data ze s¢itani 2021,
registr obyvatel a jeho agendové informa¢ni systémy
a ostatni administrativni zdroje dat. Zakon o s¢itani
lidu 2021 umoznil uchovat v CENZISu individualni
data o obvyklém pobytu v rozhodny okamzik, obvy-
klém pobytu v dobé narozeni a nejvys$im ukonceném
vzdélani véetné nezbytnych identifikatort osob pro
dalsi vyuziti v popula¢ni statistice.

CENZIS dale tvori pribézné aktualizovana sou-
stava registrtt ROB-AISEO-AISC®. Aktualizace pro-

bihaji v ROBu na zdkladé notifikaci, v prabéhu
roku 2026 je planovan prechod na systém notifikaci
i u agendovych informacnich systémi. Casovd
prodleva mezi ¢asem demografické udélosti a jeji
evidenci v CENZISu je tak ddna pouze dobou zapisu
do informac¢nich systému vefejné spravy. CENZIS
prebira z ROB-AISEO-AISC pouze polozky relevant-
ni pro populaéni statistiku, jde naptiklad o zakladni
identifikaci osoby, rodinny stav / (registrované) part-
nerstvi, datum narozeni a pfipadné umrti, adresu
registrovaného pobytu, statni obc¢anstvi, obec / stat
mista narozeni a pfipadné umrti, typ pobytu, vaz-
bu na rodinné prislusniky, nékteré historické udaje
a mnohé dalsi.

Mezi ostatni AZD patti databaze/evidence dal$ich
rezorttl, které jsou importovany do CENZISu s ro¢ni,
nebo pulro¢ni periodicitou. Jedna se o Centralni re-
gistr pojisténcii spravovany VZP (zahrnuje vSechny
zdravotni pojistovny a eviduje v§echny osoby regis-
trované k vefejnému zdravotnimu pojisténi). Déle
pak informac¢ni systémy MPSV - OK Prace (obsahuje
data o uchazedich a zdjemcich o zaméstnani), OK
Nouze (spole¢né posuzované osoby u doplatku na oby-
dleni, ptispévku na péci a prispévku na zZivobyti) a OK
Centrum (spole¢né posuzované osoby u pridavku
na dité, prispévku na bydleni a rodi¢ovského
piispévku). Ceska sprava socialniho zabezpedeni
poskytuje ze svého Integrovaného informacniho sys-
tému subsystém diichodt véetné druhu diichodu.
Od MSMT jsou predavany tdaje ze $kolnich matrik
(zakladni, stfedni, vyssi odborné skoly a konzervatore)
a sdruzené informace matrik studenti (vysokoskolska

1) Pro ucely tohoto prispévku se popula¢ni statistikou rozumi pribézna demografickd statistika i data ze s¢itani lidu, domu a byta

za osoby, rodiny a domdacnosti.
2) Zékon ¢. 332/2020 Sb.
3) Zékon ¢. 89/1995 Sb.

4) Naftizeni Evropského parlamentu a Rady (EU) ¢. 2025/2458 ze dne 26. listopadu 2025 o evropskych statistikach obyvatelstva

a bydleni.

5) Registr obyvatel - Agendovy informa¢ni systém evidence obyvatel - Agendovy informa¢ni systém cizinctL.
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studia). Jedna se o osoby navstévujici dané typy skol
s udaji o ptipadném ukonéeni studia. Poslednim
subjektem, ktery v soucasnosti dodava do CENZISu
data je Centrum pro zjistovani vysledkt vzdélavani
(CZVV). Z informac¢niho systému IS CERTIS se jed-
né o udaje za studenty, ktefi se prihlasili k maturitni
zkousce véetné informace o jejim ziskani. V blizké
budoucnosti se pocita s daty Jednotného mési¢niho
hlaseni zaméstnavatelll zejména pro ekonomické
charakteristiky.

VYUZITI CENZISu

CENZIS je zapojen do sbéru a zpracovani dat pro
béznou evidenci demografickych udélosti od roku
2024, kdy se stal zdrojem dat pro snatky a zemrelé
osoby v ptipadé obcanti Ceska. Od roku 2026 jsou
nové z CENZISu generovany i narozené déti a partner-
stvi &eskych obcant. Umrti ¢i narozeni cizinclt
a snatky/partnerstvi, kde je aspon jeden ze snoubenctl/
partneri cizinec dale podléhaji statistickym hlaSenim
u umrti, narozeni ditéte a uzavieni manzelstvi/part-
nerstvi, které vyplnuji a odesilaji na CSU matri¢ni
urady. Data z AISC v soucasnosti bohuzel nesplnuji
kvalitativni parametry (neuplnost, velké zpozdéni),
aby mohla byt pouzita pro podchyceni demografickych
udalosti cizincti. Predpoklada se, Ze situaci by mohl
zlepsit novy Integrovany cizinecky agendovy systém
(ICAS), ktery se v soucasnosti buduje.

Udaje z demografickych hlaseni se podafilo
téméf plné nahradit s vyuzitim dat vyse uvedenych
informa¢nich systému. V nékterych piipadech to
pochazi z Listu o prohlidce zemfelého. Porodni
charakteristiky narozeného ditéte dostupné registry
v CENZISu neobsahuji, takze budou vyuzita mikro-
data Ustavu zdravotnickych informaci a statistiky CR.
V nékterych ptipadech doslo k vyraznému zlepSeni
vyplnénosti udaju, které se zacaly prebirat z CENZISu.
Napriklad u nejvyssiho ukonceného vzdélani zemre-
lych, rodi¢i narozenych déti a snoubenctl.

Do budoucna se predpoklada vyuziti CENZISu
i pro ucely statistiky rozvodt/ukonceni (registro-
vanych) partnerstvi soudem, jeZ v souc¢asnosti predava
CSU Ministerstvo spravedInosti. Dalsi vyuzit{ mtize byt

u evidence stéhovani ob¢ani Ceska, piipadné i cizincil
(nejdfive se zprovoznénim ICASu). Vyhodou proti
sou¢asnému stavu (data jsou pfebirana od Ministerstva
vnitra a cizinecké policie) by byla moznost sledovani
stéhovani i v rdmci obce.

Cilovym stavem u populacni statistiky je ukonceni
Klasickych bilanci obyvatelstva vazanych na data s¢itani
lidu a pfechod na populaéni stavy odvozené z dat
CENZISu. K tomu je potfeba harmonizovat tdaje
o stavu a pohybu obyvatel zpracované z CENZISu
zejména v navaznosti na ,signs of life“ analyzu (dale
jen SOL), ktera umozni identifikovat osoby, které
na tizemi Ceska jiz neziji. Ke kvalitnimu provedeni
SOL je nutné vyuziti $irokého aparatu administra-
tivnich zdroju dat, které CENZIS obsahuje. Prechod
na odvozeni popula¢nich struktur z CENZISu je nut-
ny i kviili ESOPu, ktery roz$ifuje mnozstvi povinné
predavanych dat s nizsi nez desetiletou periodicitou
na udaje, které je v soucasnosti mozné ziskat pouze
ze s¢itani lidu (napriklad populaéni struktury podle
ekonomické aktivity). Vzhledem k tomu, Ze s¢itani lidu
neni mozné realizovat vicekrat béhem dekady, tak je
nutné vyuzit AZD, které jsou, nebo budou v budoucnu
dostupné v CENZISu. Zaroven se samoziejmé pocita
s vyuzitim CENZISu pro piisti s¢itani 2031/2032,
respektive pro témata, ktera je nutné poskytovat podle
natizeni ESOP v desetileté periodicité.

PRIKLAD VYUZITI CENZISU -
ODVOZENI NEJVYSSIHO
UKONCENEHO VZDELANT

Od roku 2005 je uvedeni idaje o nejvyssim
ukonc¢eném vzdélani na demografickych hlagenich
dobrovolné. V névaznosti na tuto upravu zacala
vyplnénost proménné vzdélani klesat az na hodnoty,
kdy udaj ztraci vypovidaci schopnost. Napriklad
v roce 2023 nebyl v pripadé zemfelych udaj o vzdé-
lani vyplnén v 84 % pripadd. Prostfedi CENZISu
umoznuje odhadnout nejvyssi ukonéené vzdélani
pro populaci evidovanou v registru obyvatel. K tomu
bylo vyuzito mnozstvi riiznych datovych zdrojt — data
ze s¢itani 2021, $kolni matriky a sdruzené informace
matriky studentt od MSMT®, tidaje o maturitnich

6) Kromé informaci o probihajicich a ukonéenych studii obsahuji i idaj o nejvy$$im ukonc¢eném vzdélani pred nastupem na dany

typ studia.
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zkouskach od CZVYV a evidenci uchaze¢ti a zajemci
o0 zaméstnani” od MPSV. Vysledné odvozené nejvyssi
ukoncené vzdélani je nutné vnimat jako urcity odhad.
Vyuziva rtiznorodé zdroje dat, pro které ma udaj
o vzdélani odli$nou relevanci. Zaroven se nejedna
o registr, ktery by byl prubézné aktualizovan, ale
spi$e o odhad k zacatku roku na zékladé nejnovéjsi
dostupnych AZD, které pokryvaji téméf celou
populaci®. Po napojeni na demograficka hldseni
tak nemusi byt odhadnuta uroven vzdélani, které
osoba méla presné v dobé demografické udalosti.
Na druhou stranu pribézné probihajici analyzy kvality
téchto dat zatim potvrdily, Zze odhady jsou relevantni.
Od roku 2024 vznika nejvyssi ukoncené vzdélani
u zemfelych osob, snoubencti a rodi¢ narozenych
dité jako kombinace vyplnénych udajt na hldsenich
a odhadnuté Grovné vzdélani z CENZISu, pficemz
udaje z hlaseni maji prioritu. Tabulka 1 porovnava
struktury zemfelych podle vzdélani v roce 2004 (pos-
ledni rok, kdy bylo vyplnéni na hld§eni povinné),
2023 (posledni rok s daty pouze z hldeni) a 2024

(prvni rok s kombinovanych zptsobem). Po zapojeni
CENZISu v roce 2024 Klesl podil nezjisténych udaja
o vzdélani z cca 84 % na zhruba 9 %. Ziroven
je patrné, Ze pfi srovnani s rokem 2004 vzrostla
vzdélanostni droven zemtelych diky tomu, Ze se do
véku s vy$$i mirou umrtnosti postupné posouva-
ji vzdélanéjsi generace. Nizky podil netuplnych dat
o vzdélani byl v roce 2004 evidovan i v pripadé
siatkd (7 % u nevést a 8 % v ptipadé Zenichi)
a narozenych déti (2 % u matek a 3 % v pripadé
otcu).

ZAVER

Zapojeni administrativni zdrojui dat do tvorby oficialni
populaéni statistiky CSU se v kontextu mezinarod-
nich statistickych trendu zdaraziujici digitalizaci,
snizeni zatéze pro poskytovatele dat a pravé vyuzivani
AZD stalo nutnosti, které ptina$i mnoho vyhod. Data
mohou byt zpracovana rychleji, efektivnéji, presnéji,
v elektronickém formdtu a s niz§imi ndroky na
rozpocet. Dulezitd je i moznost propojovani riznych

Tab. 1: Zemfeli podle nejvyssiho ukonceného vzdélani v letech 2004, 2023 a 2024 (v %)
Deaths by educational attainment, 2004, 2023 and 2024 (in %)

Nejvyssi dokoncené vzdélani 2004 2023 2024
Bez vzdélani 0,6 0,3 0,3
Zakladni 46,4 2,8 191
Stiedni bez maturity (v¢. vyuceni) 39,5 6,8 40,9
Stfedni s maturitou 10,6 3,7 221
Vyssi odborné * 0,1 0,7
Vysokoskolské 3,0 2,7 8,1
Nezjisténo 0,0 83,6 87
Celkem 100,0 100,0 100,0

Pozn.: * vy3si odborné vzdélani nebylo rozliseno.

Note: * Short-cycle tertiary education was not distinguished.

Zdroj: Demografické ro¢enka Ceské republiky 2004, 2023 a 2024.
Source: Demographic Yearbook of the Czech Republic 2004, 2023 a 2024.

7) Obsahuje informaci o nejvys$im ukonceném vzdélani.

8) Z dostupnych zdroji nemdme informaci o dosazeném vzdéldni na $kolach v zahrani¢i a zahrani¢nich pobockach $kol

na Ceském tzemi.
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zdroji dat. V nékterych pripadech jsou ziskané udaje
dokonce tGplnéjsi. Neplati to ovSem vzdy. Urcité
proménné neni mozné ze soucasnych AZD v Cesku
ziskat (naptiklad kulturnich charakteristiky, domac-
nosti, dojizdku), a proto tplnych prechod na adminis-
trativn{ s¢itani neni zatim mozny. Nevyhodou vyuziti
AZD je skute¢nost, Ze jsou primarné pouzivana pro
jiné Gcely, takze musi byt pred jejich pouzitim ovéfena
jejich kvalita a metodicky soulad s produkovanymi

statistikami. Problematické mohou byt i omezené
moznosti vzdjemného propojovani a v nékterych
ptipadech netplné pokryti populace. Rozvoj vyuziti
administrativnich zdroji dat v popula¢ni statistice
Ceska bude v nésledujicich letech pro odbor statistiky
obyvatelstva CSU prioritnim tikolem.

Roman Kurkin
Odbor statistiky obyvatelstva, CSU

The 171" Conference of Young

Demographers

On 4-6 February 2026, around 90 partici-
pants gathered for the 17" Conference of Young
Demographers, which was held at the Facul-
ty of Science, Charles University in Prague. Over
the course of three days, early-career researchers
from across Europe and beyond presented their
work on health, mortality, fertility, inequalities,
migration, and demographic theory in a wel-
coming and intellectually stimulating environ-
ment.

The conference opened on Wednesday morning
in the Velkd geologicka lecture room. Session 1,
chaired by Anna Altova, primarily focused on health
and ageing. Florencia Bathory presented a multistate
analysis of chronic conditions and depression onset
among older Europeans. Andrea Cass examined the
link between pre-retirement working conditions
and long-term care needs among the oldest old
in Germany. Maria Chiara Corgiolu explored ethnic
inequalities in the use of telehealth in the United States,
and Federica Prete discussed typologies of family and
non-family networks in later life and their association
with health changes.

The first poster session covered a broad spectrum
of demographic topics: gender inequalities in out-

sourcing domestic work during widowhood, social
media use and fertility intentions among young adults
in Europe, regional heterogeneity in the effectiveness
of training policies for older unemployed workers, and
delayed transitions to adulthood among young people
living with their parents in contemporary Europe.
As is tradition, each poster session began with
flash talks, in which presenters had two minutes
to introduce their research before in-depth discussions
continued in the poster rooms.

After lunch, Katarina Luise Matthes delivered
the first keynote lecture: ‘Born during the 1918-20
Pandemic: What Historical Data Reveal About Neonatal
Health and Later Mortality’. In addition to describing
her interesting work, she also walked participants
through her career: starting as an engineering student
and becoming a historical demographer.

The afternoon concluded with a second poster
session. The presentations addressed topics such as
19th-century child mortality in Sweden, the demo-
graphic ageing of physicians in Czechia, widow-
hood trends worldwide, the third demographic
transition, vaccination and fertility patterns, and
many other topics. The variety of themes reflected
the breadth of contemporary demographic research.
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Thursday began with a second oral session. Sofia
Garcia-Durrer examined the relationship between
perceived unfairness in the division of household
labour and union dissolution among German couples.
Sina Christin Lowe explored how unpaid care work
shapes parental well-being in Germany. Sharon Picco
analysed interparental relational mismatch and its
implications for children’s non-cognitive development.
Francesco Tata focused on the demography and social
gradient of online dating in Italy. Together, the session
offered a multifaceted perspective on family dynamics,
gender roles, and contemporary relationship patterns.

Poster Session 3 continued the discussion of
inequality and demographic change. Contributions
ranged from defining the demographic crisis,
suicide ideation among older adults in Europe,
temperature-related mortality inequalities in Belgium,
the victimisation of transgender people in Brazil,
cross-border reproductive care in Europe, and lifespan
inequality among migrants and natives.

Marie-Pier Bergeron Boucher delivered the second
keynote lecture, titled ‘Can Simple Measures Capture
Complex Realities?” She provided insight into her
work on demographic indicators and measurement.
However, she also shared her experience of being both
a mom and a researcher, showing that it is possible
to have both a family life and a successful career in
science.

Session 3, chaired by Klara Hulikovéd Tesarkova,
featured four presentations focused on life-course
trajectories, health, and social inequalities across
Europe. Beatrice Cacciamani presented a cross-
country analysis of how parental separation shapes
children’s educational and occupational outcomes
later in life. Patrik Harnisch examined trends and
heterogeneity in the use of eContacts in Denmark
between 2005 and 2019, drawing on register-based
data. Lina Lasar analysed health expectancy among
Roma populations across European countries from
a comparative perspective. Pilar Vidaurre-Teixido
concluded the session with a presentation on variations
in the social determinants of health across 27 European
countries in 2024, using principal component analysis
to uncover cross-national patterns.

The day concluded with the Giuliana Award
session, a creative and much-anticipated highlight
of the conference that celebrated outstanding
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contributions from early-career researchers. This was
followed by a convivial social evening, which provided
participants with the opportunity to network, engage
in informal discussions, and enjoy light refreshments
in a relaxed and collegial atmosphere.

The final day opened with Session 4, chaired by
Véra Slovékovd, and focused primarily on mortality,
demographic methods, and long-term population
trends. Paul-Emile Charlier investigated the deficit
of daughter-only families in South Asia, proposing
a measure based on fertility tables to examine prenatal
discrimination behaviours. Dariya Ordanovich
reconstructed the mortality burden from temperature
extremes in Madrid, Spain, over the course of 130 years
using age-specific mortality rates. David A. Swanson
presented a regionally based probabilistic forecast
of human extinction, offering a thought-provoking
methodological perspective on long-term demographic
forecasting. Tamara Vaz concluded the session by
reassessing mortality trends in Canada, the United
States, and the United Kingdom, benchmarking them
against Japan, and critically discussing the limitations
of life expectancy as a summary indicator.

Poster Session 4 provided the final opportunity
for discussion. Topics included fertility clustering
methods, the demographic impacts of COVID-19
in Portugal, low family aspirations in South Korea,
the use of machine learning in regional population
projections, student mobility, ageing in Australia,
cohort contributions to population growth in Czechia,
colorectal cancer mortality trends, and demographic
divergence in the post-Yugoslav region.

The conference concluded with a closing ceremony
and the announcement of awards celebrating the
conference’s outstanding presentations and posters.
Beatrice Cacciamani received the Best Presentation
Award and Riccardo Dalla Tomba won the Best Poster
Award. Elder Lara Castafied received the ‘Giuliana
Award’ As in previous years, the defining features
of the conference were its constructive feedback,
supportive atmosphere, and high level of scholarly
exchange.

In addition to the main programme of the 17" Con-
ference of Young Demographers, two specialised COST
GREATLEAP masterclasses, supported by the COST
(European Cooperation in Science and Technology)
framework, were offered to registered conference
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participants. Due to limited capacity and high demand,
participation in the masterclasses was subject to prior
registration and confirmation.

The first masterclass, held in the evening of
Wednesday, 4 February 2026, was delivered by
Katarina Luise Matthes and entitled ‘How fto Build
a Strong Research Proposal — Using Examples from
Research on Health Inequalities’. The session provided
structured guidance on the preparation of competitive
research proposals, with a particular emphasis on
formulating research questions, methodological
design, and the coherent presentation of research
objectives and expected contributions. Examples from
research on health inequalities were used to illustrate
key principles and best practices.

The second masterclass took place on Thursday,
5 February 2026, and was led by Marie-Pier Bergeron-
Boucher. Entitled Health and Mortality Measures, the
session focused on advanced measures of health and
mortality and addressed their conceptual foundations,
methodological construction, interpretation, and
application in demographic research.

Both masterclasses, organised under the COST
GREATLEAP initiative, complemented the main
conference programme by offering participants
an opportunity for in-depth methodological training,

direct interaction with internationally recognised
scholars, and further professional development
in a focused academic setting. The organisers are
pleased and grateful that it was possible to organise
these masterclasses, which served as an exceptional
opportunity to enhance the conference experience
for all participants.

The organisers would like to express their sincere
gratitude to the Faculty of Science, Charles University,
for hosting the event and to the Department of
Demography and Geodemography for its institutional
support. We are especially grateful to our sponsors,
whose support made the conference possible: the N. W.
Posthumus Institute, the European Association of
Historical Demography, SAS, and the Czech Statistical
Office.

The 17th Conference of Young Demographers
once again demonstrated the vitality and diversity
of contemporary demographic research. The Young
Demographers Team looks forward to welcoming
participants again next year for the 18th conference.

The Young Demographers Team:

Anna Altova, Katefina Brazova, Klara Hulikova
Tesarkova, Barbora Janakova Kuprova, Lukéas Kahoun,
Jitka Slaba, and Bety Ukolova.

z CESKA ) m— CESKY
DEMOGRAFICKA I STATISTICKY N
SPOLEGNOST = URAD Krﬂ_j Vysocn‘la

55. konference

Ceské demografické spoleénosti

Jihlava

20.-22. kvétna 2026

Krajsky ufad Kraje Vysocina

Termin pro pfihlageni pfispévkd: 10. dubna 2026

odborné sekce <
doprovodny program <

spolecensky vecer 4

Registrace a vice informaci: http://www.czechdemography.cz
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E-DEMOGRAPHY AS A PLATFORM
FOR POPULATION DATA ANALYSIS:
A CONCEPTUAL REVIEW

AND THE CASE OF AZERBAIJAN

Farhad Yusifov" - Elvin Gurbanov?

Abstract

Electronic demography (e-demography) refers to the application of digital technologies and big data
in demographic research and population-related decision-making. This study explores the concept, importance,
and evolution of e-demography through a comprehensive review of the literature and a comparative assessment
of international practices. Particular emphasis is placed on the role of government registers in the development
of e-demography systems and the implementation of digital platforms. The study presents Azerbaijan
as a practical context by briefly describing the population register and the Azerbaijan Service and Assessment
Network (ASAN) Service digital platform as enabling components for e-demography-oriented applications.
In addition, the study discusses how e-demography complements classical demographic infrastructure (including
vital statistics) and it outlines key challenges and opportunities, such as data quality, interoperability, privacy
protection, and institutional capacity. The results highlight the role of digital transformation in demographic
management and underscore the potential of global best practices to inform the development of e-demography
in Azerbaijan. Implications include enhancing e-government service quality, increasing citizen satisfaction,
and improving oversight of socio-political processes. Future research will focus on expanding socio-demographic
analyses and applying advanced analytical methods.

Keywords: Electronic demography, Population register, Government registers, Big data, Digital footprints, Artificial
intelligence, Machine learning, Internet of Things, ASAN Service

Demografie, 2026, 68(1): 42-51
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INTRODUCTION

The rapid advancement of information and com-
munication technologies has driven digital
transformation across socio-economic domains,
profoundly influencing both the field of demography
and the practice of population governance. This
study is structured as a review, synthesising current
literature and international practices related

to e-demography and digital population governance.
Traditionally, demographic research relied on large-
scale data sources such as censuses, civil registration
records, and surveys. However, in recent decades, the
digitalisation of society has generated unprecedented
volumes of digital data about people’s activities and
the traces of those activities. In this context, the
concept of electronic demography (e-demography)

1) Institute of Information Technology, B.Vahabzade str., 9A, Baku, AZ1141, Azerbaijan. Contact: farhadyusifov@gmail.com.

2) Institute of Information Technology, B.Vahabzade str., 9A, Baku, AZ1141, Azerbaijan. Contact: elvingurbanov@list.ru.
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has emerged to denote the integration of digital data
and technologies into the study of demographic
processes and into the decision-making on
population management. In this study, the term
“e-demography system” refers to an integrated socio-
technical arrangement in which digital data sources
(for example, registers and platforms) are linked
with analytical methods to support demographic
monitoring and policy-oriented decision-making.

In classical demography, researchers have long
utilised big datasets, censuses, and registration systems
containing millions of individual records. In the digital
age, the notion of big data encompasses diverse, high-
velocity, real-time data streams. Demographers can
now harness new-generation data sources such
as users’ digital footprints (for example, social media
activity, mobile phone location data) (Kashyap, 2021).
Alongside these novel data, the application of advanced
analytical methods and computational technologies
has given rise to a subfield often termed computational
or digital demography. Kashyap and Zagheni (2023)
note that e-demography investigates how emerging
digital data streams and computational techniques
contribute to understanding population dynamics,
while concurrently examining the effects of digital
technologies on demographic outcomes such as health,
fertility, and migration. This development expands the
boundaries of demographic science, enabling more
timely and comprehensive information to inform
policy decisions.

The importance of e-demography is underscored
by modern governments’ need for timely and accurate
data to develop sustainable demographic policies.
Trends such as population ageing, migration flows,
urbanisation, and fertility rates evolve rapidly,
and traditional decennial census data may prove
insufficiently responsive. In this regard, integrating
state information resources and establishing real-
time statistical monitoring systems are essential for
informed demographic policymaking. E-demography
addresses this requirement by merging data from
multiple government registers, digital platforms,
and alternative sources, thus facilitating operational
analytical assessments of the current population status,
trend dynamics, and forecasts. Consequently, the
e-demography paradigm has crystallised in response
to the digital revolution within the demographic

data ecosystem and has assumed a critical role
in both academic research and governmental decision-
making practice. Finally, since not all countries
operate population registers, classical demographic
infrastructure, particularly civil registration and
vital statistics, remains a foundational component
of demographic measurement and should be
considered alongside newer digital data sources.

This article addresses key issues in e-demography;,
integrating conceptual, infrastructural, operational,
and technological perspectives. Section 2 reviews
conceptual frameworks and international practices.
Section 3 examines population registers as data
sources; Section 4 illustrates the realization of ASAN
Service in Azerbaijan; Section 5 explores technological
advances such as Al, machine learning, remote
sensing, and IoT; and Section 6 discusses challenges
and opportunities for building robust, ethical, and
sustainable e-demography systems.

CONCEPTUAL FRAMEWORKS
AND INTERNATIONAL PRACTICES
IN E-DEMOGRAPHY SYSTEMS

Recent studies in e-demography indicate that the
discipline of demography has undergone a profound
transformation under the influence of the big data era
(Poulain - Herm, 2013; Cesare et al., 2018; Alguliyev
et al., 2019; Yusifov, 2021; Kashyap - Zagheni, 2023;
Civelek, 2023). This section synthesises key scholarly
perspectives on e-demography and reviews selected
international practices in digital demographic data
systems relevant to population governance. Kashyap
(2021) observes that although demographers have
traditionally been accustomed to handling large-
scale datasets, the proliferation of digital data
generated by a digitising society not only creates new
opportunities but also poses ethical and technical
challenges. The study highlights two primary shifts
in the data ecosystem: first, the enhancement and
increased interoperability of traditional data sources
(censuses, surveys, administrative registries); and
second, the incorporation of digital footprints
arising from internet and mobile device usage into
research (Kashyap, 2021). In this context, Cesare
et al. (2018) argue that digital traces of online activities
(for example, social media posts, search queries) are
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attractive data sources for the real-time monitoring
of demographic processes. However, they caution
that issues of privacy, representativeness, and data
quality must be carefully addressed, noting that
digital traces cover only internet users and thus may
under-represent certain social groups (Cesare et al.,
2018). Yusifov (2021) proposes a conceptual model for
an e-demography system in Azerbaijan that is based
on public registers, emphasising the use of personal
identification numbers to integrate individual-level
data. Leveraging these administrative data sources
can significantly enhance demographic research
by enabling more detailed analyses of population
characteristics. Kashyap and Zagheni (2023) propose
integrating policy-oriented simulation models into
e-demographic research. By generating “synthetic
populations” through agent-based models and
microsimulation techniques, they explore the potential
to virtually assess the demographic impacts of social
policies. Importantly, these simulation-based synthetic
populations are typically used for scenario testing
and require calibration/validation against empirical
demographic data; they are no substitute for real-
world measurement. Such approaches permit the
pre-evaluation of long-term outcomes for policies
aimed at, for example, stimulating population growth
or strengthening social protections for the elderly
(Kashyap - Zagheni, 2023). Additional studies support
this paradigm. Juranek and Zoutman (2021) utilised
mobile phone data to assess the effects of social
restrictions during the pandemic, while Wilde et al.
(2020) attempted to forecast US birth rates using
Google search queries. Similarly, Zagheni et al. (2019)
proposed statistical correction models to track migrant
flows via social media advertising platforms (Zagheni
et al., 2019; Wilde et al., 2020; Juranek - Zoutman,
2021).

Nevertheless, literature reviews reveal that demo-
graphers have not reached a full consensus regarding
big data. Wunsch et al. (2024), in a systematic analysis,
found that researchers generally prefer official and
statistical sources, treating non-traditional digital
data with caution. This reluctance stems partly from
methodological challenges in establishing causal
inferences and partly from insufficient ethical and
legal regulations (Wunsch et al., 2024). This debate
also highlights a practical point: population registers
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are not universal, and many countries continue
to rely primarily on civil registration and vital statistics
alongside other official sources. These theoretical
and methodological perspectives are reflected
in the practical models adopted by many countries.
In Europe, the transition to digital demographic
management systems is widespread. Scandinavian
nations like Denmark and Sweden have, for many
years, conducted population enumeration entirely
through administrative registers, providing researchers
with high quality, linkable datasets (United Nations
Statistics Division, 2019; Juranek — Zoutman, 2021).
Estonias X-Road platform integrates state information
systems and automates data exchange among
institutions; by linking register data via unique
citizen identifiers, it has enhanced the efficiency and
transparency of e-services and even enabled cross-
border data sharing with Finland (Vassil, 2016; OECD,
2021). Guided by recommendations from the United
Nations Statistical Commission, countries are urged
to modernise demographic data systems through
“digital-first” strategies, multi-channel data collection
methods (such as mobile applications, telephone
surveys, e-forms), and the integration of geographic
information systems. Such initiatives will lay the
groundwork for more agile, accurate, and comparable
demographic statistics in the future (United Nations
Statistical Commission, 2025). Weber and State (2017)
define “digital demography”, showing how digital
trace data can complement surveys/censuses to yield
timelier, granular indicators. They also caution about
selection bias and privacy, urging triangulation with
official statistics (Weber - State, 2017).

In recent years, e-demography has emerged as
a pivotal approach for analysing population dynamics
through the integration of digital data sources
and computational methods. The development
of e-demography systems has been driven by the
expansion of population registers, administrative
databases, and other electronic records. These systems
provide more timely, detailed, and comprehensive
demographic analyses, thereby supporting evidence-
based policy and planning. Looking forward,
e-demography is expected to advance further through
the incorporation of big data, artificial intelligence
(AI), and real-time analytics. Such innovations will
enhance the capacity of governments and researchers
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to monitor population trends, evaluate social
outcomes, and deliver personalised public services.

POPULATION REGISTERS AS DATA
SOURCES FOR E-DEMOGRAPHY
SYSTEMS

The primary data backbone of an e-demography
system is constituted by government information
resources, notably the national population register.
According to the United Nations Statistics Division
(2019), a national population register is an indi-
vidualised information system that ensures the
continuous and coherent recording of selected data
for each member of a country’s permanent population.
Such a register operates on the principle of regularly
updating the central database with all demographic
events such as births, deaths, marriages, divorces,
and changes of residence, thereby enabling real-time
access to accurate population counts and structures.
In practice, the reliability of register-based systems
is closely linked to the strength of civil registration
and vital statistics (CRVS), because many core
demographic events enter the register through civil-
status registration mechanisms.

Primarily, the population register serves to provide
reliable information for governmental management
and planning purposes. For instance, register data
are indispensable for budget allocation, taxation,
insurance, social protection, healthcare, education,
electoral administration, military conscription, and
other routine administrative functions. Furthermore,
a comprehensive population register enables rapid
and precise identification of citizens (in accordance
with the “single window” principle). Experts note that
the continuous administrative use of the register also
enhances its data quality: daily usage facilitates the
prompt detection and correction of errors, thereby
establishing a robust statistical foundation (United
Nations Statistics Division, 2019).

Within the e-demography framework, government
registers are integrated not only for administrative
objectives but also for statistical analysis. Whereas
traditional censuses collected data once every decade,
modern population registers allow demographic
indicators to be updated with near real-time precision.
This capability constitutes a revolutionary advance for

agile monitoring of demographic processes and short-
term forecasting. It is also important to distinguish
the integration of data sources (registers and plat-
forms) from the subsequent statistical evaluation
and modelling that may be applied to the integrated
data. For example, the Scandinavian experience
demonstrates that the coordinated expansion and
linkage of individual registration records over
many years have provided demographers with
unparalleled advantages. Lyngstad and Skardhamar
(2011) emphasise that demographers in Norway,
Sweden, and Denmark benefit most from possessing
linked, individual-level demographic databases.
Such integrated systems underpin the long-term
tracking of demographic trends, cohort analyses,
precise measurement of migration flows, and other
complex investigations. Similarly, efforts in Belgium
and the Netherlands to merge various administrative
registers with census data have significantly expanded
demographic analysis capabilities (Lyngstad -
Skardhamar, 2011). These linked registries can
be treated as “data sources” that enable particular
methodological choices (for example, record linkage,
cohort analysis, forecasting, and other computational
approaches), which are discussed in the methods-
focused sections of this paper.

In the context of Azerbaijan, the integration
of government registers is likewise regarded
as foundational to e-demography. The Presidential
Decree issued in 2004 on the establishment of
the “State Population Register of the Republic
of Azerbaijan” initiated the creation of a unified
population information system. Under the Ministry
of Justice’s oversight, technological infrastructure
was developed to link existing databases across
government agencies and to ensure rapid access
to necessary information. A central register was
established, containing core identification data for
all citizens and legal permanent residents — such
as full names, patronymics, and dates and places
of birth. This central database is updated daily with
inputs from sectoral registers (birth and death
records, marriage registrations, migration records,
etc.). Because population registers are not universal
internationally, this national approach can be
interpreted as one possible model of e-demography
infrastructure rather than a universal prerequisite.
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As a result, Azerbaijan’s unified population register
not only facilitates the “single window” provision
of diverse state services but also enables the operational
generation of demographic statistics. To date, nearly 17
million archival civil-status records have been digitised
and incorporated into the register, and relevant
agencies have been equipped with hardware and
software to support real-time data transmission. These
initiatives constitute the fundamental infrastructure
of the national e-demography system. Conceptual
studies emphasise that Azerbaijan’s e-demography
platform must be built upon the unified government
population register and that all electronic government
registers should integrate into this central framework.
Such an approach is strategically vital to ensure
that the e-demography system is supplied with
reliable and comprehensive data and to facilitate the
coordination of demographic information across
diverse e-government services. Furthermore, the
rapid development of e-government and digital
transformations in public administration profoundly
influences government-citizen interactions and
highlights the importance of providing personalised
services (Yusifov, 2025). A dedicated section later
in the study will provide a brief, structured description
of the population register and associated digital
platforms as practical enablers for e-demography
in Azerbaijan.

REALISATION OF THE ASAN SERVICE
BASED ON POPULATION REGISTERS

A practical e-demography framework typically
depends on two mutually reinforcing components:
(i) authoritative administrative registers that store
legally validated demographic attributes and con-
tinuously updated life events; and (ii) digital public
service platforms that operationalise these registries
in citizen-state interaction while generating process
information useful for monitoring accessibility and
service quality. In this sense, e-demography should be
understood not only as the availability of “more data”,
but as the emergence of an integrated socio-technical
setting where data infrastructures and institutional
arrangements enable more timely population
governance (Weber - State, 2017; Kashyap, 2021).
The Azerbaijani case is relevant for review-based
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discussion because the country has pursued (a)
a unified population register and (b) a standardised
one-stop public service model through the Azerbaijan
Service and Assessment Network (ASAN), both
of which can support e-demography-oriented
applications when used with appropriate safeguards.

International statistical guidance defines a popu-
lation register as an individualised information
system that continuously records selected attributes
for members of a country’s usual resident population
and is regularly updated through demographic events,
including births, deaths, marriages, divorces, and
changes of residence (United Nations Statistics Division,
2019). Such systems are not merely technical databases;
they function as a governance instrument supporting
administrative planning and, under certain conditions,
the production of demographic statistics. A register’s
demographic value emerges from (i) continuity
of updates, (ii) standardised definitions, and (iii)
the possibility of controlled linkage across domains
(United Nations Statistics Division, 2019). At the same
time, register-based approaches do not eliminate the
need for civil registration and vital statistics (CRVS);
rather, high-quality CRVS remains essential because
it provides the primary institutional channel through
which vital events become recorded, validated, and
suitable for statistical use (United Nations Statistics
Division, 2019). This point is also consistent with
broader debates in digital demography: even where
digital systems expand data availability, the quality
of inference depends on coverage, definitions, and
governance rules (Cesare et al., 2018; Wunsch et al.,
2024).

In Azerbaijan, the creation of a unified population
register was initiated through a presidential decision
in 2004 that set the direction for establishing a state
register of the population and organising inter-agency
coordination for population information management
(Presidential Decree of the Republic of Azerbaijan,
2004). In the Azerbaijani context, digitisation efforts
and inter-agency connectivity are also emphasised
in national-level discussions on strengthening
electronic governance and demographic information
systems, where the population register is treated as
a central infrastructure for consolidating demographic
information and supporting state services (Alguliyev
et al., 2019; Yusifov, 2021; Yusifov - Akhundova, 2022).
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A second practical component in Azerbaijan’s
digital governance landscape is the ASAN Service,
established by presidential decree in 2012 as a one-
stop model for delivering public services, with
objectives centred on improving service coordination,
standardisation, transparency, and citizen satisfaction
(ASAN Service). While a population register primarily
supports the authoritative recording of demographic
attributes and events, a service platform such as ASAN
represents the operational interface through which
citizens access state services and through which the
state can observe patterns of service demand and
access barriers. This is relevant for e-demography
because demographic governance increasingly depends
on understanding not only population structure, but
also the accessibility and usability of public services
across demographic groups especially in contexts
where digital transformation is expected to reduce
administrative burden and improve inclusion (Weber
- State, 2017; Kashyap, 2021).

Overall, Azerbaijan’s population register and the
ASAN Service can be presented as practical enablers
that illustrate how digital governance infrastructures
may support e-demography. In review terms, the key
contribution is not an “analysis result’, but a structured
interpretation of how register-based infrastructures
and service platforms can enhance timeliness,
coordination, and policy relevance, while requiring
explicit methodological discipline and governance
safeguards consistent with international guidance
and the broader digital demography literature (United
Nations Statistics Division, 2019; Kashyap - Zagheni,
2023).

TECHNOLOGICAL ADVANCES
AND ANALYTICAL METHODS
IN E-DEMOGRAPHY

E-demography involves not only the digitisation of
administrative registries but also the full exploitation
of capabilities offered by modern information
technologies. Within the e-demography paradigm,
the concept of big data is characterised by multiple
“V” attributes, including volume, velocity, variety,
variability, and visualisation capability (Nabibayova,
2021). These attributes demand novel approaches
to the collection and processing of demographic

data that differ fundamentally from traditional
methods.

In recent years, artificial intelligence (AI) and
machine learning (ML) algorithms have become
indispensable tools for analysing large-scale
demographic datasets. For example, clustering
techniques (for example, k-means) are employed to
uncover latent patterns in high-volume data, thereby
enabling segmentation of population subgroups
according to shared characteristics (Yusifov -
Akhundova, 2021). Although methods such as k-means
have long been part of established statistical toolKkits,
their value in e-demography is strengthened when
integrated datasets and high-frequency digital sources
enable more granular and timely segmentation. Such
segmentation allows researchers to examine factors
influencing demographic processes within distinct
cohorts (for instance, fertility behaviour among
different income brackets or migration trends across
various regions). Other ML applications include
predictive modelling: beyond conventional statistical
regression, more sophisticated forecasting models are
built using artificial neural networks. In particular,
deep learning methods confer unique advantages
in extracting actionable insights from unstructured
big data.

One of the most compelling applications of deep
learning in contemporary demography is population
estimation through remote sensing and satellite
imagery. Because traditional censuses occur at multi-
year intervals, producing an accurate settlement map
between enumeration points is challenging. However,
by applying deep learning models to high-resolution
satellite images and geospatial data, researchers
have demonstrated the feasibility of an “alternative
census”. For instance, Neal et al. (2022) applied
representation learning algorithms to satellite imagery
over Mozambique and generated highly accurate
population density maps without reliance on an official
census. Their results matched the precision of leading
global datasets such as WorldPop and Facebook’s
High Resolution Settlement Layer (HRSL). These
models infer population counts and habitation extents
from automatically detected features, such as building
footprints, nighttime illumination, and road networks,
in satellite imagery. Thus, deep learning algorithms
integrate geographic information with demographic
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statistics to support the creation of continuously
updated population databases. Nevertheless, such
approaches should be interpreted as complementary
tools that require careful validation against official
demographic sources and well-defined quality criteria.

The Internet of Things (IoT) technologies also
hold significant promise for digital demography. IoT
generally denotes the real-time collection of data
from various sensors, smart devices, and internet-
connected equipment. Within a demographic
context, IoT applications span several domains.
In urban environments, deployed sensors (for example,
smart cameras, traffic counters, mobile-phone towers)
enable the monitoring of population mobility and
urban flows. Under the Smart City framework, data
collected from these devices can quantify the number
of individuals in a given area at different times and
track their movements, thereby contributing to the
real-time monitoring of migration and urbanisation
processes. Moreover, wearable devices (fitness
trackers, smartwatches) produce large volumes of
health and physical activity data that serve as valuable
demographic indicators of population well-being.
Data from such devices can be aggregated to derive
statistics on community-level physical activity, sleep
patterns, and cardiovascular metrics, disaggregated
by geographical area and age cohort (Zaman et al.,
2024). Consequently, the rich datasets harvested
from IoT devices enhance demographic analyses,
enabling more informed decision-making in public
health, transportation planning, and emergency
preparedness. As with other digital traces, the
interpretability of IoT-derived indicators depends
on coverage, representativeness, privacy safeguards,
and appropriate aggregation.

DEVELOPING AN E-DEMOGRAPHY
SYSTEM: CHALLENGES
AND OPPORTUNITIES

One of the principal advantages of the e-demography
approach is its ability to ensure the timeliness and
responsiveness of demographic data. Unlike the
traditional census model, e-demography can support
more frequently updated statistics in near real time,
depending on the underlying data infrastructure
and reporting mechanisms. This capability allows
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changes in population size and composition
(births, deaths, migration, etc.) to be monitored on
an annual, monthly, or even daily basis. For example,
a system built upon a national population register
and supported by strong civil registration and vital
statistics (CRVS) can compute indicators such
as annual population growth rate, components of
natural increase, and migration balance on a monthly
schedule (United Nations Statistics Division, 2019).
Such agility enables governments to implement
adaptive demographic policies as issues and trends
arise, eliminating reliance on data that are years out
of date (Cesare et al., 2018).

Another strength of e-demography lies in its high
level of data granularity. Because population registers
and integrated digital sources contain individual-
level records, analyses can be easily disaggregated
by any demographic subgroup (age, sex, region, socio-
economic status, etc.). This permits more nuanced
examinations of demographic heterogeneity - for
instance, calculating birth rates among young families
in a specific city or net migration flows in a particular
district rather than relying on national averages.
By integrating multiple data sources, e-demography
systems also facilitate multifactorial analyses
of demographic processes. In addition to conventional
demographic metrics (births, deaths, marriages,
divorces, migration), socio-economic indicators
such as educational attainment, income level, health
status, and employment can be combined on a single
platform, yielding a richer understanding of the
causes and consequences of demographic change,
which in turn supports evidence-based decision-
making (Alburez-Gutierrez et al., 2019). However,
since not all countries maintain population registers,
e-demography applications must also be framed
in relation to classical sources, especially CRVS,
censuses, and surveys depending on national statistical
capacity (United Nations Statistics Division, 2019).

E-demography also eliminates redundancy and
enhances efficiency: rather than multiple agencies
collecting the same data independently, all government
bodies can draw from a single register, reducing
the need to request identical information from citizens
multiple times. Finally, digital platforms improve
the visualisation (interactive maps, dashboards)
and dissemination of data, raising public awareness
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and creating open data resources for researchers
(Alburez-Gutierrez et al., 2019). In such cases,
transparency and dissemination should be balanced
with privacy protection through aggregation and
appropriate governance safeguards (Cesare et al., 2018).

Despite these significant benefits, e-demography
faces several challenges. The foremost concern
is privacy and data security. Population registers and
integrated demographic databases contain sensitive
personal information on every citizen. Protecting these
data against unauthorised access and misuse requires
robust cybersecurity measures and comprehensive
legal frameworks. Public scepticism may arise when
governments collect personal data at scale, making
it imperative to communicate the system’s benefits
and build public trust (Civelek, 2023).

Second, data quality and completeness can pose
problems. If a birth or death notification is not
reported to the register, or if a migrating individual
fails to deregister, gaps will emerge in the register
data, undermining statistical accuracy. Therefore,
the legal and administrative procedures governing
data submission must be rigorously enforced,
and all relevant agencies must treat data provision
as a high priority (Civelek, 2023). Routine quality
checks and reconciliation with official vital statistics
can strengthen consistency and reduce coverage errors
(United Nations Statistics Division, 2019).

Third, technological integration challenges
may arise. Information systems used by different
government agencies may lack interoperability, and
data formats may vary. Building an e-demography
system often requires updating existing infrastructure
and implementing interoperability standards, which
entails significant time and financial investment.
Fourth, there may be a shortage of skilled personnel:
specialists such as data scientists and demographic
statisticians who can work effectively with big data
and AI/ML technologies are essential to ensure that
collected data are analysed productively. Without
such expertise, even the most advanced technologies
may fail to realise their full potential (Bosco et al.,
2022).

Methodological challenges are also notable. New
digital data sources may not fully represent the entire
population; for example, elderly cohorts who use
the internet infrequently leave fewer digital traces.

This introduces potential bias in big data analyses,
and results must be generalised with caution (Cesare
et al., 2018). At the same time, algorithmic
transparency becomes a concern: complex “black-
box” ML models may produce predictions that are
difficult to interpret. For demographic policymaking,
the explainability of forecasting models is crucial,
so that decision-makers can understand the basis
of the model’s outputs (Civelek, 2023). Accordingly,
triangulation with official statistics (for example,
CRVS, censuses, and surveys) is recommended
to improve validity and interpretability (Weber - State,
2017). Finally, the lack of international standardisation
presents a challenge. As countries develop disparate
systems, the comparability of their statistics
becomes problematic. Accordingly, methodological
guidelines, harmonised definitions, and measurement
standards should be established under the auspices
of international organisations (Bosco et al., 2022).

Despite these challenges, the benefits of
e-demography can outweigh its difficulties when the
obstacles are addressed through appropriate legal,
technical, and governance measures, and when public
support is secured, thereby enabling the full potential
of e-demography.

CONCLUSION

This study demonstrates that, within an e-government
context, national population registers provide new
opportunities for conducting in-depth demographic
research. Consequently, the establishment of
an e-demography system based on a central population
register is essential for the effective management
of demographic processes, the analysis of demo-
graphic behaviours, and the execution of related
research. We reviewed international best practices
for developing e-demography systems and analysed
research on the operational performance of unified
registers. In addition, the Azerbaijani case was
discussed as a practical context by outlining the
population register and the ASAN Service model
as enabling components for e-demography-oriented
applications. Note that digital transformation
has revitalised the use of both statistical methods
and administrative data sources, such as electronic
registers, in demographic research. However,
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the validity of e-demography applications depends ~ Future research will focus on expanding socio-
on clear separation between the integration/  demographic analyses across diverse domains and
collection of data and subsequent statistical  applying advanced analytical methods, while ensuring
evaluation and modelling, as well as on data quality,  alignment with official demographic sources such
representativeness, and governance safeguards.  as civil registration and vital statistics.
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REGIONAL DIFFERENTIATION OF REPRODUCTIVE BEHAVIOUR IN CZECHIA IN 2015,
2019, AND 2023: DESCRIPTIVE AND CLUSTER ANALYSIS

Abstract

This article examines regional differences in reproductive behaviour across Czech districts in 2015, 2019,
and 2023. Its aim is to describe spatial disparities in selected indicators, assess their temporal stability,
and identify groups of districts with similar reproductive patterns. The analysis draws on data from
the Demographic Yearbook of Districts published by the Czech Statistical Office and uses descriptive statistics,
correlation analysis, and hierarchical cluster analysis based on components derived through principal component
analysis. The results confirm there is substantial spatial variability in the observed indicators as well as stable
relationships between them. The cluster analysis identified five groups of districts, with the Northwestern
Region forming the most internally homogeneous cluster, characterised by a low maternal age at first birth,
a high share of nonmarital births, elevated levels of induced abortions for non-medical reasons, and a higher
proportion of third- and higher-order births. The remaining clusters represent distinct types of reproductive
behaviour, collectively demonstrating the considerable diversity of reproductive patterns across Czechia.
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UvoD na celkovou uroven plodnosti v obdobi celosvétové

pandemie onemocnéni Covid-19 doséhla thrnna
Reprodukéni chovani obyvatel Ceska v poslednich le-  plodnost v roce 2021 hodnoty 1,83, jiZ v roce 2024
tech vykazuje vyrazné vykyvy. Naptiklad pti pohledu  v3ak tthrnné plodnost poklesla na 1,37 (CSU, 2025).
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Regionalni diferenciace reprodukéniho chovéni v Cesku v letech 2015, 2019 a 2023: deskriptivni a shlukova analyza

Tento vyrazny propad se stal pfedmétem nejen od-
bornych diskusi, ale také medidlniho z4jmu, a téma
demografického vyvoje tak rezonuje stale vyraznéji
iv §irdi vefejnosti.

Pokles urovné plodnosti je ¢asto vysvétlovan kom-
binaci faktord, mezi néz patii zejména ekonomicka
nejistota, vliv mezinarodnich konflikta ¢i zhor$ujici
se environmentalni situace (Paloncyovd a kol., 2021;
Waldaufovd - Stastnd, 2025). Tyto faktory se promitaji
do rozhodovaciho procesu jednotlivct a domacnosti
o zaklddani rodiny a po¢tu déti.

Reprodukéni chovéani v tomto ¢lanku chapeme
jako soubor demografickych procest a rozhodovani
souvisejicich s realizaci rodic¢ovstvi, ktery zahrnuje
nejen intenzitu plodnosti, ale také nacasovani vstupu
do matefstvi, strukturu porodu podle potadi, rodin-
ny kontext poceti a narozeni ditéte a zptisoby repro-
dukéni regulace, véetné vyskytu umélych preruseni
téhotenstvi (zkratka UPT). Uhrnna plodnost ptitom
predstavuje pouze jeden synteticky indikator, ktery
nepostihuje zdsadni zmény probihajici v ¢eské spo-
le¢nosti. Souc¢asné reprodukéni chovani je vyrazné
utvareno i dal$imi procesy.

Casovani plodnosti v Cesku se dlouhodobé posou-
va do vyssiho véku, mezi zamyslenym a skute¢nym
vékem pti narozeni prvniho ditéte se vytvari vyrazna
mezera. Odklad prvniho porodu vyznamné snizuje
prostor pro dalsi déti. Tento rozdil je zptisoben nejen
individuédlnimi rozhodnutimi, ale také strukturdlnimi
faktory, jako je prodluzujici se vzdélavani a nestabili-
ta partnerskych vztahd. Vétsina ¢eské populace stile
preferuje dvoudétny model rodiny a za idedlni vék pro
vstup do rodicovstvi povazuje dobu pred tficatymi na-
rozeninami. Realné reprodukéni plany vSak zistavaji
skromnéjsi. Divodem jsou pretrvavajici ekonomické
nejistoty, vysoké ceny bydleni a nedostate¢nd insti-
tuciondlni podpora rodin. Mladsi generace zaroven
Celi fadé prekazek, mezi néz patfi obtiznost najit sta-
bilniho partnera, casova naro¢nost péce o déti a také
$irs$i nabidka moznosti osobniho rozvoje, které ¢asto
soutézi s rodicovstvim jako Zivotni prioritou (Slabd
a kol., 2024; Waldaufovd - Stastnd, 2025).

Dale je utvareno naptiklad mimomanzelskym
rodi¢ovstvim, jehoz nartst je jednim z klicovych
rysi post-socialistické transformace. Odborné studie
ukazuji, ze podil déti narozenych mimo manzelstvi
v Cesku vzrostl v poslednich desetiletich nékolikand-

sobné, predev$im v souvislosti s posilujici individu-
alizaci a zménami hodnotovych orientaci (Stipkovd,
2015).

Podobné vyznamnou soucasti reprodukéniho cho-
vani je i potratovost, zejména intenzita zamérné vyvo-
lanych preruseni téhotenstvi, kterd dopliuje informaci
o reproduk¢nich preferencich, normach a rodinnych
strategiich. Pfehledové analyzy ukazuji, Ze ¢eskd po-
tratovost se v poslednich letech stabilizovala na nizké
urovni (Kocourkovd a kol., 2023).

Dulezitym faktorem pti hodnoceni reprodukéni-
ho chovanti je také to, jak casté jsou v populaci rodiny
se tfemi a vice détmi a jakym zptisobem se promitaji
do reprodukénich drah jednotlivych generaci. Do-
stupné analyzy ukazuji, Ze miry plodnosti tfetitho
poradi se v poslednich dekadach sice mirné snizily,
avsak ziistavaji stabilnéjsi nez plodnost nizsich poradi
a neprosly $okovym propadem v 90. letech. Navic se
posouvaji do vys$siho véku Zen klidné az k 35 lettm,
zatimco v roce 1990 vrcholila plodnost tfetiho poradi
kolem 28 let (Hon, 2020).

Vsechny tyto souvislosti ukazuji, Ze pro pocho-
peni regionalni diferenciace reprodukéniho chovani
je nezbytné zahrnout nejen thrnnou plodnost, ale
i ukazatele mimomanzelské plodnosti, plodnosti vys-
$ich poradi, ¢asovani vstupu do rodicovstvi a také in-
tenzitu UPT. Jedna se o ukazatele, které jsou na okresni
urovni dostupné a jejich kombinace umoznuje zachy-
tit komplexni a v poslednich letech rychle se ménici
podobu reprodukénich procest v éeskych okresech
podstatné 1épe, nez pohled pouze na néktery kon-
krétni ukazatel.

Cilem tohoto ¢ldnku je rozsifit znamé skutec¢nosti
o neddvném vyvoji reprodukéniho chovani v Cesku
o detailni regionalni analyzu na trovni okrest, a to
s vyuzitim modernich vicerozmérnych statistickych
metod. Podle nasich znalosti podobné podrobna
aktualni regiondlni studie dosud v odborné literatute
neni dostupna.

Konkrétnéji 1ze definovat tfi hlavni cile tohoto
¢lanku. Prvnim cilem je detailné popsat regiondlni
diferenciaci reprodukéniho chovani v okresech Ces-
ka na zdkladé vybranych demografickych ukazateld.
Druhym cilem je analyzovat, jak se tyto regiondlni
vzorce zménily mezi lety 2015, 2019 a 2023, a posou-
dit stabilitu ¢i dynamiku sledovanych charakteristik
v ¢ase. Tietim cilem je identifikovat skupiny okrest
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s obdobnymi reprodukénimi vzorci pomoci shlukové
analyzy a charakterizovat jejich specifické rysy. Studie
tak prispiva k hlubsimu pochopeni prostorového roz-
lozeni reprodukénich vzorct v Cesku a vytvaii ramec
pro naslednou diskusi o jejich potencialnich socio-
ekonomickych a kulturnich souvislostech.

Vyzkumné otdzky jsou na zékladé uvedenych cila
definovany nasledovné. Clanek zkoumd, jaké regio-
nélni rozdily v reprodukénim chovéni okresti Ceska
lze pozorovat v letech 2015, 2019 a 2023 na zakladé
vybranych ukazatelt. Text dale porovnava, jak se tyto
rozdily ménily ve sledovaném case a do jaké miry
vykazuji sledované ukazatele stabilitu ¢i dynamiku
mezi uvedenymi roky. Vicerozmérnd analyza nasledné
fe$i problematiku seskupeni okresti pomoci shluko-
vé analyzy, a zarovei na zékladé jakych konkrétnich
zékonitosti z hlediska reprodukéniho chovani jsou
okresy ¢lenény do pravé takovych shluka.

Prispévek je roz¢lenén do nékolika ¢asti, nejprve je
zde uvedena rederse seznamujici zejména se star$imi
regionalnimi analyzami, jejich zji$ténimi a obecnym
prehledem vyuziti vicerozmérné metody shlukové
analyzy k regionalizaci v demografii. Druha ¢ast ¢lan-
ku je vénovana metodologii ohledné dat i nasledné
popisu konkrétni realizace shlukové analyzy, kterd
samoziejmé pravé zdrojové data vyuZziva pti vypoctu.
Nejrozsahlejsi jsou nasledné analytické ¢asti, kde prvni
zahrnuje deskriptivni statistiku vyuzitych indikatort
reprodukéniho chovani a druha se jiz vénuje vysled-
kéim shlukové analyzy.

RESERSE

Deskriptivni i shlukové analyza reprodukénich charak-
teristik okrest Ceska neni v odborné literatufe novym
postupem, naopak predstavuje etablovanou soucast
regionalni demografie. Shlukova analyza dokonce
umoziuje identifikovat izemni jednotky s obdobnymi
demografickymi rysy a vytvafet tak skupiny s vnitfni
homogenitou a vnéjsi odlidnosti. Z metodologického
hlediska lze tento postup chépat jako specificky typ re-
gionalizace, tedy procesu, pti némz jsou izemni celky
clenény do regionti na zaklad¢ sdilenych charakteris-
tik ¢i vzorcti chovani (Fialovd, 2018). Regionalizace
v tomto pojeti neptedstavuje pouhé geografické vy-
mezeni, ale analyticky néstroj zachycujici prostorovou
strukturu demografickych jevu.
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Regionalizace pomoci zvolenych metod v tom-
to ¢lanku je pak béznd v demografii obecné, nejen
v pfipadé okresu. Shlukova analyza je vyuzivana ne-
jen v kontextu Ceska, ale i na mezindrodni drovni,
naptiklad ptispévek s nazvem Time Series Clustering
Of Fertility in European Union se zabyva shlukova-
nim ¢lenskych zemi Evropské unie na zékladé vyvoje
uhrnné plodnosti mezi lety 1965-2021 (Bakuncovd
- Laoster, 2023).

K tvorbé shlukové analyzy jsou kromé indikatorti
plodnosti, primérného véku matek pfi porodu, pfi-
padné i potratovosti, vyuzivany také jiné demografické
charakteristiky. Naptiklad Ondrej Simpach a Marie
Simpachovd Pechrova v ptispévku Cluster Analysis
Of EU's Regions According to Demographics Criteria
pomoci dal$ich ukazateld, mezi které patfti mimo
jiné stfedni délky Zivota, pocty zemfelych ¢i populace
85letych a starsich, sestavili shlukovou analyzu napfi¢
administrativnimi jednotkami NUTS2 ¢lenskych statt
EU na zékladé dat z let 2004 a 2012. To doklada, ze
vicerozmérné metody jsou standardnim nastrojem
studia regiondlni demografie a dale také, Ze dlou-
hodobé regionalni disparity jsou doloZené i v jinych
demografickych procesech (Simpach - Simpachovd
Pechrovd, 2016).

Na okresni trovni existuje fada vyznamnych studii,
které se v minulosti zabyvaly prostorovou diferen-
ciaci plodnosti. Nésledujici odstavce shrnuji kli¢o-
va zjisténi, jez k tomuto tématu dosavadni odbornd
literatura ptindsi.

Vyvoj regiondlni diferenciace plodnosti v deva-
desatych letech zkouma naptiklad Bartoniova (1999)
ve ¢lanku Vyjivoj regiondlni diferenciace vékové struktury
se zretelem k tizemnim rozdiliim ve vyvoji reprodukce
v Ceské republice rozliguje &tyti typy okrestt v Cesku
podle vyvoje thrnné plodnosti na prelomu 80. a 90. let.
Prvni typ zahrnuje okresy s dlouhodobé podprimér-
nou plodnosti, kde po roce 1992 dochazi k vyraznému
poklesu; typické jsou pro velka mésta. Druhy typ od-
povida celostdtnimu priimeéru, s pozvolnym poklesem
plodnosti do zacatku 90. let a jejim rychlym snizova-
nim po roce 1993. Treti typ vykazuje nadprimérnou
uhrnnou plodnost, piestoze jeho vyvoj jinak odpovida
typu druhému; zahrnuje zdzemi mést, primyslové po-
hrani¢i i zemédélské okresy. Ctvrty typ tvoii prevazné
zemédélské okresy s vysokou plodnosti pretrvavajici
jesté v roce 1991, ktera se vyraznéji sniZuje aZ po roce
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1993. Studie dale upozoriiuje na podstatné Castéjsi
mimomanzelskou plodnost v severovychodni ¢asti
republiky jiZ od roku 1990 (Bartoriovd, 1999). Obec-
né Ize nicméné konstatovat, ze zmény reprodukéniho
chovéni v devadesétych letech nevedly k vyraznéjsimu
rozevirani regionalnich rozdilt v urovni plodnosti.
Spie nez prohlubovani diferenciace dochazelo k po-
stupné proméné a preskupovani prostorového rozlo-
zeni plodnosti, tedy k urc¢itému vyrovnavani rozdila
mezi regiony (Bartoriovd, 2001). Tento vyvoj potvrzuji
takeé analyzy zaméfené na generacni perspektivu, které
poukazuji na utlum regiondlnich kontrastt i pti sle-
dovani rozdilt mezi kohortami (Rychtafikovd, 2007).
Sidlo (2008) ve svém ¢lanku Faktory ovlivitujici
regiondlni diferenciaci plodnosti v Cesku na pocdtku
21. stoleti zduraziuje nékolik klicovych prostoro-
vych vzorct. Clanek poskytuje dilezity kontext pro
porozuméni regionélnim rozdilim plodnosti v Ces-
ku pred nastupem vyraznéjsi rekuperace plodnosti
a diverzifikace reprodukéniho chovani, kterou autor
popisuji v pozdéjsich pracich. Podle autora se tehdejsi
vysledky analyz shoduji s ,v§eobecné vnimanym po-
hledem® na regionalni uspoiadani plodnosti v Cesku.
Studie konstatuje postaveni méstskych okrest, které
se v ramci zkoumaného obdobi jasné vymezuji jako
specifickd skupina z hlediska reprodukéniho chovéni.
Soucasné se jako problematicky region ukazuje se-
verozédpadn{ ¢ast Ceska. Dal§im vyraznym zji§ténim
studie je zachovani tradi¢nich kulturnich norem v urci-
tych ¢astech zemé, tyto tradi¢ni vzorce jsou typické
zejména pro Vysocinu a sttedni Moravu, které se tak
odlisuji od jinych regiont svym konzervativnéjsim
charakterem reprodukéniho chovani (Sidlo, 2008).
Podrobnéji je nasledné vhodné podivat se na né-
které studie vydané blize soucasnosti. Kurkin ve své
diserta¢ni praci Faktory plodnosti a regiondini diferen-
ciace plodnosti v Ceské republice po roce 1991 pomoci
shlukové analyzy potvrzuje, Ze vyvoj thrnné plodnosti
v ¢eskych okresech neni homogenni, ale vytvari néko-
lik relativné stabilnich regiondlnich vzorcd. Vyrazné
se vycleniuje severozapadni &ast Ceska, ktera tvoii
specificky shluk se zvy$enou intenzitou plodnosti.
Shluk s okresy na jizni Moravé pro$el pfesunem z nad-
priamérné plodnosti k podprimérné. Dalsi vyrazny
vzorec predstavuji regiony v zazemi Prahy, které pre-
§ly z pramérnych hodnot k nadpriimérné plodnosti,
a rovnéZ nékteré okresy jihozapadnich a zapadnich

Cech, jez se z ptivodné podpriimérnych hodnot po-
stupné konvergovaly smérem k priiméru. Tyto vysled-
ky ukazuji, Ze ¢esky prostor se v obdobi 1991-2014
diferencuje do nékolika jasné profilovanych trajektorii
(Kurkin, 2015).

Ve studii Regiondlne rozdiely v charaktere plodnosti
v Cesku a na Slovensku autofi analyzuji prostorovou
diferenciaci rekuperace plodnosti a ukazuji, Ze pravé
¢asovani matefskych a rodi¢ovskych starttl je klicovym
faktorem rostouci variability plodnosti mezi regiony.
Zatimco samotna intenzita plodnosti v Cesku vyka-
zuje trend prostorového sblizovani, ¢asovani porodd
se naopak stéle vice rozchazi. Tento proces vede k vy-
razné diverzifikaci reprodukénich modela a ke vzniku
pluralitnich vzorcii reprodukéniho chovani. Autoti tak
identifikuji silnou prostorovou divergenci v nacasova-
ni rodi¢ovstvi, ktera pravdépodobné bude ovliviiovat
podobu plodnosti i v budoucich letech. Regiony se tak
stale jasnéji odlisuji podle toho, jak rychle ¢i poma-
lu pristoupily k posunu rodic¢ovstvi do vys$siho véku
(Sprocha - Sidlo, 2016a).

Uvedené skutecnosti dale rozsifuje ¢lanek s na-
zvem Spatial Differentiation and Fertility Postponement
Transformation in Czechia deni okresy Ceska do &tyf
shluki. Z vysledkd vyplynulo, Ze nizkd mira rekupera-
ce po vyrazném odkladu plodnosti je hlavni pti¢inou
toho, Ze vétsina moravskych okresti zaostavala za celo-
statnim pramérem. Transformace plodnosti v Cesku
zdsadné zménila prostorové vzorce reprodukéniho
chovéni, i kdyZ nékteré dlouhodobé charakteristiky
- zejména ve velkych méstskych okresech, ekono-
mickych centrech a zdpadnich a severozapadnich
pohrani¢nich regionech - ztstavaji stabilni. V zépad-
nich a severozapadnich regionech je celkova plodnost
vy$8i, pficemz vyraznéji se to projevuje u mladsich
zen. Clédnek ukazuje, Ze mnoho moravskych okrest
patii k tém, které se nejhiife prizptisobily novym re-
produkénim podminkdm. Pivodni jednotny model
¢asného rozeni déti vSak jiz neplati a byl prevazné
opustén. Tempo a vékova struktura plodnosti, izce
spojené s odkladem a naslednou rekuperaci, se nyni
staly kli¢ovymi prostorovymi faktory, které rozlisuji
reprodukéni chovani mezi ¢eskymi okresy. Dochdzi
také k urcité konvergenci okrest v kontextu rekupe-
race (Sprocha - Sidlo, 2016b).

V ¢lanku Odkldddni matetstvi a regiondlni dife-
renciace plodnosti v Cesku a na Slovensku je doku-
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mentovana vyraznd proména prostorového rozlozeni
plodnosti v Cesku. Zatimco zacatkem 90. let se vy$si
plodnost soustfedovala zejména v moravskych okre-
sech, nejniz$i hodnoty vykazovala Praha, jeji zdzemi
a dalsi hospodarska centra, nasledné dochazi k inverzi
se vyznacovaly nejvyraznéj$im ozivenim plodnosti
ve vy$$im véku a patfily k okresiim s nejvyssi celkovou
plodnosti. Tento obrat autoti interpretuji jako diisledek
rychlého prijeti odlozeného rodic¢ovstvi v ekonomicky
silnych a urbanizovanych oblastech.

Naopak mnohé moravské regiony, diive charakteri-
stické relativné vysokou plodnosti, vykazovaly perzis-
tenci velmi nizké plodnosti, pfedev$im kvili absenci
vyznamnéjsiho zvyseni reprodukce ve vy$$im repro-
dukénim véku. Mezi oblasti s nizkou mirou oZiveni
plodnosti pati zejména socioekonomicky problémové
regiony. Jde pfedev$im o prihrani¢ni okresy na jihu
a jihovychodé pti hranici se Slovenskem a Rakouskem
a ddle o prihrani¢ni Gizemi na zapadé a severovychodé
Ceska. Autoti upozornuji, Ze tato tzemi dlouhodobé
vykazuji slabsi socioekonomické ukazatele, coZ se pro-
jevuje také v opozdéné ¢i omezené adaptaci na nové
reprodukéni vzorce (Sidlo - Sprocha, 2018).

METODOLOGIE - ZDROJE DAT

Tento ¢lanek vychazi z Demografické rocenky okrestl,
kterd je pravidelné publikovéna Ceskym statistickym
titadem (CSU, 2024). Analyza se zaméfuje na demo-
grafické adaje za roky 2015, 2019 a 2023.

S ohledem na specifické postaveni hlavniho mésta
Prahy, které funguje zaroven jako kraj i okres, nebyla
tato jednotka do analyzy zahrnuta. Zahrnuti Prahy
by vzhledem k jeji demografické vyjimec¢nosti mohlo
zkreslit vysledky jako statistické odlehlé pozorovani.
Tato skute¢nost byla prokdzana vypo¢tem Maha-
lanobisovy vzdalenosti, jeji hodnoty a podrobnéjsi
zdtivodnéni jsou nasledné zobrazeny dale v prvni
analytické ¢4sti ¢lanku.

Analyza tak zahrnuje 76 okrest Ceska.

Pro analyzu byly pro viechny okresy Ceska (vyjma
Prahy) vybrany nasledujici proménné:

¢ thrnna plodnost,

* podil zivé narozenych déti ve tietim a vy$§im

poradi,

* podil zivé narozenych déti mimo manzelstvi,
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* index uméle pierusenych téhotenstvi (nevy-
nucenych zdravotnimi divody) a poctu Zivé
narozenych (déle jen index UPT),

e pramérny vék matky pfi narozeni prvniho
zivého ditéte.

Vybér téchto proménnych byl veden dvéma hlav-
nimi kritérii. Dulezita byla jejich dostupnost, tedy
skute¢nost, Ze véechny tyto ukazatele jsou ve sledo-
vanych letech k dispozici na tirovni okrest.

Dadle byly zatfazeny ukazatele rozsifujici kontext
reprodukénich navyka obyvatel. Naptiklad kromé
celkové urovné aktudlni plodnosti charakterizované
syntetickym ukazatelem thrnné plodnosti je tak za-
hrnuto procento déti narozenych mimo manzelstvi
a podobné.

Vyznam jednotlivych proménnych pro analyzu,
jejimz cilem je charakterizovat reprodukéni chovani,
a tedy davod zatazeni téchto proménnych, lze shr-
nout nasledovné:

Uhrnna plodnost — charakterizuje tendenci popu-
lace mit potomky a celkovou troven intenzity plod-
nosti.

Podil déti Zivé narozenych ve tfetim a vy$$im
poradi - ukazuje, jak ¢asto dochdzi k prekroceni hra-
nice reprodukce (vice nez dvé déti na Zenu), respektive
plodnosti vyssich poradi.

Podil déti Zivé narozenych mimo manzelstvi
- odrazi promény rodinnych modeli a postoj spo-
le¢nosti k manzelstvi jako predpokladu rodicovstvi.

Index UPT - tento ukazatel byl vypocten jako
podil, kde v ¢itateli je pocet UPT (s ode¢tenim UPT
ze zdravotnich davodil) a ve jmenovateli pocet Zivé
narozenych déti. Reprezentuje prerusena téhoten-
stvi s vylou¢enim umeélych preruseni ze zdravotnich
dtivodii. Pro lepsi interpretaci byl vyndsoben stem.

Priamérny vék matky pfi narozeni prvniho Zivého
ditéte — vypovida o nacasovani rodicovstvi, které
souvisi mimo jiné se vzdélanim a profesnimi ambi-
cemi Zen.

Struktura pouzitych ukazateld zahrnuje jeden syn-
teticky indikator celkové trovné reprodukéniho cho-
vani v podobé thrnné plodnosti, ukazatel zachycujici
¢asovani matefstvi (primérny vék prvorodicky) a tii
podilové charakteristiky, které doplnuji informace
o reprodukénich vzorcich v jednotlivych regionech
(podil zivé narozenych mimo manzelstvi, podil zivé
narozenych ve tfetim a vy$$§im potadi a index UPT).
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Tyto ukazatele spole¢né poskytuji komplexni pohled
na intenzitu, nacasovani i strukturu reprodukéniho
chovani v rdmci okresi.

METODOLOGIE - KVANTITATIVNI
METODY

V tivodu bylo nutné udinit rozhodnuti o (ne)vyrazeni
nékterych pozorovani (okresi) z analyzy.
Mahalanobisova vzdalenost byla pouzita k identi-
fikaci okresu, které se ve vicerozmérném prostoru sle-
dovanych demografickych ukazatelti odli$uji od zbytku
souboru. Pro kazdy okres byla vypoétena vzdalenost:

D?=(x - w)'S (x —p), (1

kde x je vektor hodnot daného okresu, y je vektor prii-
méri viech okresti a S je inverzni kovarianéni matice,
coz zohlednuje nejen rozdilné métitko jednotlivych
ukazateld, ale také jejich vzajemné korelace, a proto
umoznuje posoudit odlehlost okresu v kontextu
celého vicerozmérného prostoru (Pecdkovd, 2011).
Statistika D? je porovnéna s chi-kvadrat rozdélenim
o p stupnich volnosti, kde p predstavuje pocet pouzi-
tych ukazatelt. To umozZiiuje stanovit hranici, nad
kterou Ize okres povazovat za statisticky signifikantné
odlehly. Kritickd hodnota je dana:

D>, @)

V tomto ¢lanku byla pouZita hladina vyznamnosti .
Okeresy, jejichz Mahalanobisova vzdalenost prekrocila
odpovidajici kritickou hodnotu chikvadrat rozdéleni,
byly oznaceny za vicerozmeérné odlehlé pozorovani
(outliers). Tyto jednotky se neodliSuji pouze v jedné
proménné, ale v kombinaci v§ech sledovanych ukaza-
teltl a nelze takto identifikované odlehlé pozorovani
vyuzit s ohledem na vypocetni algoritmus viceroz-
mérné metody.

Z hlediska popisné statistiky ¢lanek pozoruje kvan-
tily, konkrétné kvartily, jednotlivych proménnych
béhem sledovanych let. Pro tcely grafického zobra-
zeni vysledki byly vytvoreny, jak je v podobnych pri-
padech obvyklé, krabi¢kové grafy (boxploty), které
kromé kvartila datovych soubort zobrazuji mini-
malni a maximalni neodlehlé hodnoty (whiskers),
¢i jednorozmérna odlehld pozorovani. Odlehléd pozo-

rovani jsou takova pozorovani, pro ktera plati jedna
z nasledujicich podminek:

hodnota < prvni kvartil - (1,5 x mezikvartilové
rozpéti),

nebo:
hodnota < prvni kvartil + (1,5 x mezikvartilové
rozpéti),

kde mezikvartilové rozpéti je rovno rozdilu tfetiho
a prvniho kvartilu datového souboru (Rezankovd,
2024).

Dal$im zkoumanym rozmeérem byla jednorozmérna
variabilita vstupnich proménnych a jeji vyvoj napti¢
lety. K tomu byly pro analyzu zkonstruovany varia¢ni
koeficienty, jejichZ vyhodou je jejich bezrozmérnost,
a tedy moznost srovnani nejenom stejnych promén-
nych v riznych ¢asech, ale také riznych proménnych
(s rtznymi $kdlami). Jedna se o pomér smérodatné
odchylky a priméru vynasobeny 100 (diky vynaso-
beni jsou hodnoty uvéddény v procentech) (Hindls
a kol., 2007).

Deskriptivni analyticka ¢ast je nasledné doplné-
na o prehled korelaci zvolenych proménnych a jejich
vyvoj v ¢ase. K vypoctiim monotonnich zavislosti byla
pouzita metoda Spearmanova korela¢niho koeficien-
tu, jehoZ vypocet vychazi z transformace proménnych
na ordinalni typ a nasledného porovnani poradi dvou
sledovanych proménnych pro dané pozorovani.
Vysledky jsou zobrazeny ve vizualizované podobé
korela¢ni matice.

Shlukova analyza je jednou z vicerozmérnych
metod, kterd se vyuziva k identifikovani struktury
v datech, konkrétné k seskupeni objektt do skupin,
shlukd, na zékladé podobnosti proménnych. Z toho
vyplyva, ze objekty vyskytujici se ve stejném shluku
jsou homogenni, naopak objekty z rtiznych shluki
jsou heterogenni.

U shlukovani neni zarazeni do skupin pfedem zna-
mé, metoda vytvaii nové shluky. Pristupy ke shlukové
analyze se z hlediska zékladniho ¢lenéni déli na hie-
rarchické a nehierarchické pristupy, u hierarchickych
pristupti autoti dopredu neurcuji pocet shlukd, u ne-
hierarchickych ano.

Hierarchické pristupy se dale déli na aglomerativ-
ni, kdy kazdy objekt nejprve tvoii samostatny shluk,
a pozdéji dochdzi na zékladé podobnosti k seskupovani
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objektt ve vice¢lenné shluky (v nékterych pripadech
shluk muiZe stéle zustat jednoclenny), a divizivni, pti-
cemz tyto pristupy uvazuji, ze véechny objekty zpodat-
ku tvoti jeden shluk, a pozdéji dochdzi k jejich rozdé-
lovani na méné pocetné shluky (Rezankovd, 2024: 78).

V nésledujici shlukové analyze bylo pouZito aglo-
merativni hierarchické shlukovani, konkrétné Wardova
metoda. Vzhledem k povaze metody byla jako mira
podobnosti zvolena ¢tvercova euklidovska vzdale-
nost. Wardova metoda patii mezi nejcastéji vyuziva-
né postupy v ramci hierarchickych metod, protoze,
zjednodu$ené feceno, minimalizuje vnitroshlukovou
variabilitu, je pomérné robustni a vytvari kompaktni
shluky (Hebdk a kol., 2015).

Vzhledem k silnym zévislostem mezi nékterymi
z dvojic proménnych nebyla shlukova analyza konstru-
ovana z téchto dat, nybrz z komponent. Komponenty
byly vytvoteny pomoci metody hlavnich komponent,
a to na zaklad¢ jejich hlavni vlastnosti, tedy vzajemné
kolmosti, resp. nezavislosti. Tim se i od jinych pfi-
stupt, jako je napt. vypocet z-skort, kdy takovy pri-
stup sice znormalizuje vstupni data, av§ak proménné
mohou i nadéle byt korelované. Komponenty vycha-
zeji z ptivodnich dat vyse zminovanych proménnych
za 3 roky - 2015, 2019 a 2023 (dohromady je analyza
tvofena 15 proménnymi). Vzhledem k rozdilnym gka-
lam i rozptylim ptivodnich proménnych, transformace
vstupnich dat metodou hlavnich komponent vyché-
zela z korela¢ni matice. Byt tato metoda byva ¢asto
vyuzivana jako redukéni algoritmus, pro soucasnou
tlohu nebylo potieba sniZovat pocet vstupujicich pro-

meénnych a redukovat tak vstupni informaci. Motivaci
vyuziti metody hlavnich komponent je skute¢nost,
Ze tvorbou novych nekorelovanych latentnich pro-
ménnych pomaha metoda s fungovanim shlukovych
algoritmu (Jolliffe, 2002).

Vypocty a vizualizace analyzy byly provedeny po-
moci softwartt MS Excel (Microsoft Corporation, 2024),
SPSS (SPSS Inc., 2009) a programovaciho jazyku R
(R Core Team, 2024). Konkrétné byly vyuzity nasledujici
bali¢ky: corrplot (Wei - Simko, 2024), dplyr (Wickham
a kol., 2023), ggplot2 (Wickham et al., 2025), RCze-
chia (Lacko, 2024), readxl (Wickham - Bryan, 2025),
sf (Pebesma, 2018), tidyverse (Wickham a kol., 2024).

DESKRIPTIVNI ANALYZA
VSTUPNICH DAT

Cilem kapitoly je poskytnout detailni prehled o za-
kladnich rysech regiondlni diferenciace reprodukéniho
chovéni a identifikovat hlavni okruhy, ve kterych jsou
rozdily mezi administrativnimi jednotkami nejvy-
raznéj$i. Kapitola se zaméfuje na to, jak se jednotlivé
sledované proménné v okresech li$i a jak se jejich
prostorové rozlozeni proménovalo mezi lety 2015,
2019 a 2023.

Tato ¢ast tak vytvari analyticky zaklad pro nasledné
komplexnéjsi porovnani okrest a pro vysvétleni po-
dobnosti jejich reprodukénich profiltt pomoci vice-
rozmérné statistiky. Deskriptivni statistika a prehled
monotonnich vztaht mezi ukazateli zde slouZi jako
nastroj k pochopeni toho, jaké charakteristiky ceskych

Tab. 1: Vicerozmérna odlehla pozorovani v letech 2015, 2019 a 2023 pomoci vypoctu Mahalanobisovy
vzdalenosti / Multivariate outlier detection in the years 2015, 2019, and 2023 calculated using Mahalanobis distance

2015 2019 2023
Mahalanobisova Mahalanobisova Mahalanobisova
- vzdalenost s vzdalenost sl vzdalenost
Okres / District Mahalanobis Okres / District Mahalanobis Okeres / District Mahalanobis
distance distance distance

Hlavni mésto Praha 28,7 Hlavni mésto Praha 253 Hlavni mésto Praha 275

Capital City of Prague ! Capital City of Prague ! Capital City of Prague !

Praha-zdpad 155 Jesenik 21,2 Jesenik 20,7

Prague-West

Jihlava 13,3 Usti nad Labem 14,1 Cheb 14,4

Zdér nad Sézavou 12,9 Klatovy 13,3

Praha-zépad 131
Prague-West !

Zdroj: Vlastni zpracovéani na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.

58



Kristyna Dvorakova - Filip Hon

Regionalni diferenciace reprodukéniho chovéni v Cesku v letech 2015, 2019 a 2023: deskriptivni a shlukova analyza

Graf 1: Regionalni diferenciace uhrnné plodnosti v letech 2015, 2019 a 2023 (soubor okresti bez Prahy) -
krabickovy graf / Regional differentiation of the total fertility rate in 2015, 2019, and 2023
(a set of districts without Prague) — box plot
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Zdroj: Vlastni zpracovani na zakladé dat CSU.
Source: Authors’ calculation based on CZSO data.

okresti se v Case sblizuji, které se naopak rozchazeji
a v jakych demografickych procesech se regionalni
kontrasty nejvice prohlubuji.

Nejprve zde na zacatku analytickych ¢asti ¢lanku,
je nicméné vhodné podporit konkrétnimi ¢isly ne-
moznost zahrnuti Prahy do regiondlntho srovnani.
Pro tento tcel je vyuzita Mahalanobisova vzdalenost.

Jedinym okresem, ktery byl ve vSech sledovanych
letech dle Mahalanobisovy vzdalenosti oznacen
za vicerozmérné odlehlé pozorovani, je Hlavni mésto
Praha. Zéroven je jeho odlehlost patrnd i z kompara-
ce s jinymi odlehlymi okresy. Z toho divodu se tento
okres v analyze (deskriptivni analyze ani shlukové
analyze) nadale jiz nevyskytuje tak, aby nezkresloval
vysledky a soucasné byly viechny provedené analy-
zy vzdjemné porovnatelné. Pro moznost komparace
Prahy s vysledky ostatnich okresi, v pfipadé zjmu
Ctenafe, jsou nasledné konkrétni hodnoty za Prahu
zafazeny do prilohy 1.

Z grafu 1 vyplyva, ze mezi lety 2015 a 2019 doglo
v okresech Ceska k nartstu thrnné plodnosti, v roce
2023 naopak doslo ke znatelnému poklesu. Zajima-

= Karlovy Vary
Tachov =
o Cheb

2019 2023
Rok / Year

vym vysledkem této analyzy je skute¢nost, ze v roce
2019 byla naméfena minimdalni thrnna plodnost
(v okresu Plzen-sever) vys$si nez medidnova thrnnd
plodnost pro véechny okresy CR v roce 2023. Uhrnné
plodnost ve zminéném okresu byla dokonce i vy3si
ne? tfeti kvartil thrnné plodnosti z roku 2023. Maxi-
malni zji$téna hodnota thrnné plodnosti v roce 2023
(v okresu Kroméfiz) byla niz$i nez prvni kvartil sle-
dujici stejnou charakteristiku v roce 2019. Prestoze
se naméfené hodnoty thrnné plodnosti v ¢ase vy-
razné méni, diference mezi okresy, charakterizovand
mezikvartilovym rozpétim, se ve vech sledovanych
letech pohybovala kolem jedné desetiny, jak je patrné
z krabickovych grafu.

Ve tfech okresech v roce 2023 thrnnd plod-
nost neprekro¢ila ani hranici 1,3, jednd se o okresy
Cheb, Tachov a Karlovy Vary (okres Cheb geograficky
sousedi se zbylymi jmenovanymi okresy a spole¢-
né s Karlovymi Vary se nachazi v Karlovarském
kraji, okres Tachov je soucasti Plzenského kraje).
Hodnoty téchto uzemnich celki jsou povazovany
za odlehlé.
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Graf 2: Regionalni diferenciace priimérného véku matky pfi narozeni prvniho Zivého ditéte v letech 2015,
2019 a 2023 (soubor okrest bez Prahy) - krabi¢kovy graf / Regional differentiation of the mean age of mothers
at first live birth in 2015, 2019, and 2023 (a set of districts without Prague) — box plot
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Zdroj: Vlastni zpracovéni na zakladé dat CSU.
Source: Authors’ calculation based on CZSO data.

Ve viech sledovanych letech na grafu 2 byl zazna-
mendn nejvyssi primérny vék prvorodicek v okresu
Praha-zapad. Zaroven ve vSech letech daj figuroval
jako odlehlé pozorovani. V roce 2015 byl také odleh-
lym pozorovanim okres Praha-vychod, v roce 2019
Brno-mésto. Ve vSech uvedenych ptipadech byly okre-
sy oznaceny za odlehld pozorovani z diivodu prilis vy-
sokého pramérného véku prvorodicek, coz poukazuje
na odli$ny Zivotni styl a ptistup k planovani rodinného
Zivota zen. V roce 2019 byl kromé jiz vy$e zminénych
okresii za odlehlé pozorovani povazovan taktéz okres
Most, kde vsak primérny vék prvorodicek byl pova-
zovén za odlehlé pozorovéni z divodu nizké hodnoty
sledovaného ukazatele. Také v roce 2015 byl v tomto
okresu v ramci celorepublikového srovnani nejnizsi
pramérny vék prvorodicek. Naopak v roce 2023 okres
Most dosahoval az sedmé nejnizsi hodnoty. NejniZzsi
a druhy nejniz$i pramérny vék prvorodicek byl
v okresech Dé¢in a Chomutov, tedy v okresech z Ustec-
kého kraje. V priibéhu casu lze na zdkladé v§ech
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tf{ kvartilt konstatovat nartstajici pramérny vék
prvorodicek.

Z grafu 3 lze vycist, Ze v roce 2015 bylo v porov-
nani s dal$imi sledovanymi roky napozorovano nej-
vys$$i varia¢ni rozpéti podilu Zivé narozenych déti
mimo manzelstvi. Rozdil mezi nejvy$si a nejnizsi
sledovanou hodnotou ¢inil v tomto roce pti zohled-
flovani i odlehlych hodnot po zaokrouhleni 34,83
procentniho bodu. Je zajimavé, Ze na rozdil od pred-
chozich sledovanych ukazateltl je zde pomérné stabil-
ni trend, kdy medidn ani kvartily se v ¢ase v podstaté
nemeéni.

V okresu Most se pravidelné rodilo nejvyssi pro-
cento déti mimo manzelsky svazek, pri¢emz v letech
2015 a 2019 byla hodnota vys$si nez 70 % (v roce 2023
69,5 %). Nejenom v okresu Most, ale i v jinych okre-
sech Usteckého kraje se narodil vyrazny podil déti
mimo manzelstvi. Naopak okres Brno-venkov patfil
béhem vsech tii let mezi tfi okresy s nejniz$im pro-
centem Zivé narozenych déti mimo manzelstvi.



Kristyna Dvorakova - Filip Hon
Regionalni diferenciace reprodukéniho chovani v Cesku v letech 2015, 2019 a 2023: deskriptivni a shlukova analyza

Graf 3: Regionalni diferenciace podilu Zivé narozenych déti mimo manzelstvi v letech 2015, 2019 a 2023
(soubor okresti bez Prahy) - krabickovy graf / Regional differentiation of the percentage of live births outside
marriage in 2015, 2019, and 2023 (a set of districts without Prague) — box plot
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Zdroj: Vlastni zpracovéni na zékladé dat CSU.

Source: Authors’ calculation based on CZSO data.

Graf 4: Regionalni diferenciace podilu zivé narozenych déti tretiho a vyssiho poradi v letech 2015, 2019 a 2023
(soubor okresu bez Prahy) - krabickovy graf / Regional differentiation of the percentage of third- and higher-order
live births in 2015, 2019, and 2023 (a set of districts without Prague) — box plot
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Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.
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V grafu 4 je patrny nartist medianu podilu naro-
zenych déti tfetiho a vys$siho poradi. Vratime-li se
ke grafu 1, median uhrnné plodnosti v roce 2023 byl
ze tf sledovanych let nejnizsi, medidn tretiho a vys-
$iho potadi byl viak za tfi sledované roky nejvyssi,
tim pddem lze konstatovat, Ze doslo z relativniho
hlediska primédrné k poklesu plodnosti potencidl-
nich prvorodicek a matek, které by porodily druhé
dité, a v mensi mife matek, které jiz zivé porodily
alespon 2 déti.

V roce 2015 bylo, v porovnani s nésledujicimi sle-
dovanymi roky, zaznamenano nejnizs$i mezikvartilové
rozpéti. Odlehlé hodnoty vsak zptisobily, Ze varia¢ni
rozpéti v tomto roce bylo naopak oproti rokéim 2019
a 2023 nejvyssi. Za cenu urcitého zjednodusenti lze
konstatovat, ze diferenciace okrest z hlediska plod-
nosti tfetiho a vy$siho poradi ve sledovaném obdobi
vyrazné vzrostla.

Vyrazny podil déti narozenych ve tfetim a vys-
$im poradi byl opét zaznamendn primarné v okre-
sech Usteckého kraje, v roce 2015 naopak dva okresy
z Plzenského kraje dosdhly v porovnani se zbylymi

sledovanymi okresy prili§ nizkych hodnot, a tak byly
oznaceny za odlehld pozorovani.

TaktéZ tento ukazatel poukazuje na skute¢nost,
ze vysokych (odlehlych) hodnot nabyvaly okresy pri-
mérné z Usteckého kraje, okres Most byl dokonce
jako jediny v letech 2019 a zaroven 2023 odlehlym
pozorovanim. Nejveétsi variacni rozpéti bylo zazna-
menano v roce 2023, kdy v okrese Most tento ukazatel
nabyval hodnoty 28,37 %, zatimco v okresu Klatovy
4,27 %.

Pro sledovani variability napfi¢ riznymi promén-
nymi i riiznym ¢asovym obdobim byl doplnén vypocet
varia¢nich koeficientt.

Nejvyssi variabilita byla z hlediska typu promén-
nych napozorovana u indexu UPT. Naopak nejnizsi
hodnoty varia¢niho koeficientu byly napozorovany pro
proménnou pramérny vék prvorodicek, a to i presto,
ze v ramci proménné thrnna plodnost se v datovém
souboru vyskytuje méné odlehlych pozorovani. Tato
proménna se od ostatnich lif tim, Ze nejvyssi variabi-
lita byla napozorovéna v roce 2019. Variabilita podilu
7ivé narozenych déti mimo manzelstvi v ¢ase klesa.

Graf 5: Regionalni diferenciace indexu UPT v letech 2015, 2019 a 2023 (soubor okrest bez Prahy) -
krabickovy graf / Regional differentiation of the index of induced abortions for non-medical reasons per number
of live births in 2015, 2019, and 2023 (a set of districts without Prague) — box plot
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Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.
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Tab. 2: Vyvoj variacnich koeficientt (v %) v letech 2015, 2019 a 2023 (soubor okrest bez Prahy)
Change in the coefficients of variation (in %) in 2015, 2019, and 2023 (a set of districts excluding Prague)

Rok / Year

Ukazatel / Indicator

2015 2019 2023
Podil Zivé narozenych déti mimo manzelstvi (v %)
Share of live births outside marriage (%) 14,84 13,59 1373
Uhrnnd plodnost / Total fertility rate 534 4,49 5,40
Podil Zivé narozenych tretiho a vyssiho poradi (v %)
Share of third- and higher-order live births (%) 13,53 14,42 1510
Index UPT / Index of induced abortions 29,58 30,66 36,24
Primérny vék matky pfi narozeni prvniho zivého ditéte
Average age of mother at first live birth 262 2,66 233

Zdroj: Vlastni zpracovéani na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.

Pro zbylé proménné plati, Ze variani koeficient nabyva
nejvyssich hodnot pro data z roku 2023.

Pro doplnéni deskriptivniho pohledu byly také
pro kazdy rok (2015, 2019, 2023) vytvoreny korela¢ni
matice, které porovnavaji zavislost mezi sledovanymi
proménnymi. Vzhledem ke skute¢nosti, Ze béhem vyse
zminénych let nedoslo k vyraznym a interpretaéné pti-
1i§ zajimavym zménam v ramci hodnot monoténnich
zéavislosti, obsahuje tato ¢ast pouze graficky vystup
korela¢ni matice za rok 2023. Korela¢ni matice vyob-
razujici zavislosti v letech 2015 a 2019 byly zatazeny

jako ptilohy 2 a 3. Pro provedeni vypocta byl vyuzit
Spearmantiv korela¢ni koeficient.

Hodnota Spearmanova korela¢niho koeficientu
nabyva hodnot od -1 do 1. Cim vétsi je kruh mezi
dvéma pozorovanymi proménnymi, tim vétsi je mezi
proménnymi zavislost, tmava barva kruhu znazornuje
pozitivni zavislost (korela¢ni koeficient nabyva kladné
hodnoty), svétle $edy kruh naopak vyobrazuje nega-
tivn{ zavislost (korela¢ni koeficient nabyva zaporné
hodnoty). Maly Sedy kruh znazornuje nizkou (téméf
nulovou) zavislost.

Graf 6: Korela¢ni matice sledujici zavislost mezi sledovanymi proménnymi v roce 2023
Correlation matrix monitoring the dependence between selected variables in 2023

Podil fivé narozenych déti mimo mandelstvi

Share of live births outside marriage

Uhrnna plodnest
Total fertility rate

Podil Zivé narozemych tfetiho a vyiiiho pofadi
Share of third- and higher-order live births

Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.
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Z grafu 6 je patrnych nékolik pomérné oc¢ekava-
nych zavislosti, jako je pfi vy$$im procentu mimoman-
Zelsky narozenych niz$i primeérny vék prvorodicek
a podobné, jak predstavi nasledny vycet.

Naptiklad mezi okresy existuje silnd pozitivni za-
vislost mezi proménnymi:

* Procento zivé narozenych déti mimo man-
zelstvi a index uméle prerusenych téhotenstvi
nevynucenych zdravotnimi divody na pocet
Zivé narozenych (0,594), jelikoz obé proménné
poukazuji na liberdlnéjsi postoje k manzelstvi
a rodic¢ovstvi i patrnou vét§i nestabilitu part-
nerstvi v regionu.

* Procento narozenych tfettho a vyssiho poradi
a procento Zivé narozenych déti mimo manzel-
stvi (0,555), kdy v nékterych okresech muize byt
roz$ifenéjsi kohabitace i pfi vy$$im poctu déti
v rodiné, opét to muiZe souviset se socioekono-
mickym statusem ¢ésti populace.

* Procento narozenych tfetiho a vy$siho poradi
a index UPT (0,413), tento vztah poukazuje
déti, a kde se zdroven castéji objevuji situace,
kdy je téhotenstvi neplanované nebo casové
nevhodné, coz miize vést k vy$si mife zimérné
prerusenych koncepci.

Naopak silna negativni zavislost se vyskytuje mezi

proménnymi:

* Pramérny vék matek pii narozeni prvniho Zi-
vého ditéte a procento Zivé narozenych déti
mimo manZelstvi (-0,737), plati, ze mladsi Zeny
Castéji maji déti v kohabitaci, nebo jesté pred
vstupem do manzelstvi. V regionech s niz§im
vékem prfi narozeni prvniho ditéte je proto béz-
néjéi rodicovstvi mimo manzelstvi, zatimco
v oblastech s odkladanym vstupem do matef-
stvi byva rodicovstvi ¢astéji spojeno s manzel-
skym svazkem.

* Primérny vék matek pfi narozeni prvniho
zivého ditéte a procento narozenych tretiho
a vys$siho poradi (-0,703). V regionech, kde
Zeny vstupuji do matefstvi v mlad$im véku, je
obvykle vice ¢asu i prostoru pro pokracovani
reprodukee, coz vede k vy$simu podilu déti
vyssiho poradi. Naopak tam, kde dochazi k vy-
raznému odkladani prvniho porodu do vy$siho
véku, se snizuje pravdépodobnost dosazeni ti{
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a vice déti, coz se promitd do nizsiho podilu
porodi vyssiho poradi.

e Uhrnna plodnost a index UPT (-0,429), z lo-
gické podstaty véci proménnych je patrné, ze
signifikantni pomér chténych uméle preru-
$enych téhotenstvi a poctu zivé narozenych
negativné ovliviiuje thrnnou plodnost.

SHLUKOVA ANALYZA

Regionalni rozdily v reprodukénim chovani okrest
jsou vysledkem dlouhodobé piisobicich socidlnich,
kulturnich i ekonomickych procest, které vytvareji
specifické prostorové vzorce. Zatimco deskriptivni
cast ukdzala, jak se jednotlivé ukazatele v okresech
1isi, tato kapitola se zabyva otdzkou, zda lze na zakla-
dé kombinace sledovanych charakteristik rozpoznat
skupiny okresti s obdobnym reprodukénim profilem.
Tato strukturace ¢eského prostoru umoziuje zachy-
tit vyvoj komplexnich vztahti mezi ukazateli v letech
2015, 2019 a 2023, které nejsou patrné pii izolovaném
pohledu na jednotlivé charakteristiky.

Shlukovd analyza je zde vyuzita jako nastroj
k odhaleni téchto vzorct a vysledné shluky okrest
poskytuji uceleny obraz o tom, jak se rizné podoby
reprodukéniho chovani v éeskych regionech koncen-
truji, které oblasti se sobé nejvice podobaji a v ¢em
se naopak odlisuji. Kapitola tak prindsi interpretaci
regionalnich typt reprodukéniho chovani a ukazuje,
jak stabilni nebo proménlivé tyto typy jsou. S ohle-
dem na srozumitelnou interpretaci i dobrou ¢itelnost
v Cernobilém zobrazeni je v kartogramu zobrazena
varianta s péti shluky.

Z obrazku 1 Ize na prvni pohled rozkli¢ovat pa-
trné zédkonitosti. Shlukovou analyzou byly rozdéleny
okresy do celkem 5 shlukd. Je zfejmé, Ze obdobnym
zpusobem se proménné ve sledovanych letech vyvi-
jely v priméstskych regionech (okoli Prahy a Brna),
v okresu Plzen-meésto a dalsich regionech s vyznam-
nym vlivem méstského centra (shluk 1). Pro tyto
okresy je typické odkladani zalozeni rodin (nejvyssi
pramérny vék matky pfi narozeni prvniho zivého di-
téte), coz muze také mit vliv na skute¢nost, Ze pouze
nizké procento déti se zde narodi ve 3. a vy$$im poradi.
Tyto déti se primarné rodi sezdanym parim. Obecné
by se dal tento shluk z hlediska reprodukéniho chova-
ni pojmout jako okresy, kde rodice zaklddaji stabilni
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Obrazek 1: Kartogram zobrazujici shlukovani okresti Ceska (bez Prahy) do 5 shlukii v letech 2015, 2019 a 2023
Choropleth map showing the clustering of Czech districts (excluding Prague) into five clusters in 2015, 2019. and 2023

shiuk/Cluster [l 1 I l2M3 4 5

Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.

rodiny ve vy$$im véku. Jednd se o pomérné pocetny
shluk, ktery je tvoren 19 okresy.

Jiné reprodukéni chovani bylo zjisténo na prelomu
Cech a Moravy (shluk 2). Pro tuto oblast je typicka
nejvyssi uhrnna plodnost, ktera je podporovana nej-
niz$im indexem UPT, tedy nejniz$im pomérem UPT,
o kterych nebylo rozhodnuto na zakladé zdravotniho
stavu, a poctem Zivé narozenych déti. Do druhého
shluku je seskupeno 13 okrest.

Typicka je také oblast hrani¢niho vychodniho pte-
chodu se Slovenskem, tedy oblast Moravy a Slezska,
zéaroven byl obdobny vyvoj charakteristik sledovan
v jizni a jihozapadni oblasti republiky (shluk 3). Tato
oblast nabyva z hlediska celorepublikového srovnani
v rdmci sledovanych proménnych primarné pramér-
nych hodnot, v ni¢em nevybocuje. Jedna se o nejpo-
¢etnéjsi shluk vytvoreny touto analyzou, obsahuje
27 okrestl.

Obdobné vzorce chovani byly napozorovany rovnéz
v Usteckém a Karlovarském kraji (shluk 5), jedinym
okresem z téchto dvou kraju, ktery se od zbylych li-
§il, byl okres Karlovy Vary (shluk 4). Soucasti stej-

ného shluku jako je vétsina okrest ze Severozapadu
jsou také okresy Trutnov a Nachod. Pro tyto okresy
je typicky vysoky podil déti narozenych nesezdanym
partm, nejniz$i pramérny vék matky pfi narozeni
prvniho zivého ditéte, nejvyssi index UPT, coz sou-
visi s niz§imi hodnotami ukazatele thrnné plodnos-
ti, ¢i nejvyssi podil déti narozenych ve tfetim a vys-
$im poradi. Tento shluk pusobi jako kontrast shluku
1, kdy na rozdil od prvniho zminovaného shluku
jsou zde zaklddany rodiny sice mlad$imi lidmi (resp.
mlad$imi prvorodickami), nicméné samotné poceti
a jeho budoucnost mtzou a ¢asto i jsou nestabilni,
o ¢emz svéddi vysoky podil déti narozenych nese-
zdanym partm a vysoky index UPT. Shluk je tvofen
12 okresy.

Nejméné pocetny shluk (shluk 4) figuruje jako
urdity mezi¢lanek mezi shluky 3 a 5, a to nejenom
z hlediska geografické polohy okresi, ale také z hle-
diska hodnot sledovanych proménnych. Tento shluk
obsahuje pouze 5 okresu.

Vysledky klasifikace okrest je mozné dale
podrobnéji popsat opét pomoci deskriptivni statistiky.
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Tab. 3: Primérné hodnoty a varia¢ni koeficienty sledovanych proménnych napfic shluky v roce 2015
Mean values and coefficients of variation of the monitored variables across clusters in 2015

R . Podil Zivé narozenych oL L
Podil zZivé narozenych o o Priimérny vék matky
PP 5 . tretiho a vyssiho . p p
déti mimo manzelstvi - . L Index UPT (v %) pFi narozeni prvniho
Uhrnna plodnost poradi (v %) . So < £y
(v %) ey . Index of induced zivého ditéte
. . Total fertility rate Share of third- and .
Share of live births . . abortions (%) Average age of mother
Shluk . L higher-order live N
outside marriage (%) . at first live birth
Cluster births (%)
Var. koef. Var. koef. Var. koef. Var. koef. Var. koef.
Pramér (v %) Pramér (v %) Pramér (v %) Pramér (v %) Pramér (v %)
Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff.
(%) (%) (%) (%) (%)
1 46,17 11,68 1,61 3,71 13,76 11,06 14,01 23,56 29,01 2,27
2 46,72 11,55 1,61 3,45 16,08 9,41 12,32 26,73 28,39 2,29
3 48,28 11,03 1,54 3,62 15,27 9,97 14,48 20,06 28,28 2,28
4 54,76 9,49 1,59 3,48 15,72 9,43 15,20 17,70 27,69 2,31
5 60,97 8,53 1,57 3,37 18,21 7,82 22,59 11,80 27,45 2,36

Zdroj: Vlastni zpracovani na zakladé dat CSU.
Source: Authors’ calculation based on CZSO data.

Nasledujici oddil detailné popisuje vyvoj sledovanych
ukazatelil ve stanovenych shlucich ve sledovanych
letech.

V roce 2015 byl, jak ukazuje tabulka 3, napri¢ vie-
mi shluky zaznamendn nejniz$i pramérny vék matky
pfi narozeni prvniho Zivého ditéte, tento ukazatel ve
v8ech shlucich v ¢ase nabyval vys$sich hodnot, coz
potvrzuje zjisténi patrné z grafu 2. Nejvice hetero-
genni z hlediska porovnani varia¢nich koeficientii
je shluk 1, coz je primarné dano vysokym poctem

v ném sdruzenych okresti. Naopak nejvice homogenni
jsou okresy ve shluku 5.

Z tabulky 4 v porovnani s pfedchozim sledova-
nym obdobim, s rokem 2015, doslo kromé nartistu
pramérného véku prvorodicky také k vyraznému
narustu uhrnné plodnosti (coz navazuje na komentar
grafu 1) a zdroven téméf ve vSech shlucich (kromé
shluku 4) doslo k poklesu indexu UPT a nartstu po-
dilu zivé narozenych déti mimo manzelstvi. Okresy
¢lenéné do shluku 2 jsou v porovnani s predchozim

Tab. 4: Primérné hodnoty a variaé¢ni koeficienty sledovanych proménnych napfic shluky v roce 2019
Mean values and coefficients of variation of the monitored variables across clusters in 2019

as s . Podil zivé narozenych oL
Podil zivé narozenych L o Primérny vék matky
P 5 . tretiho a vyssiho o p .
déti mimo manzelstvi - P P Index UPT (v %) pfi narozeni prvniho
Uhrnna plodnost poradi (v %) . Si i
(v %) oy . Index of induced zivého ditéte
L Total fertility rate Share of third- and .
Share of live births . . abortions (%) Average age of mother
Shluk . L higher-order live .
outside marriage (%) . at first live birth
Cluster births
Var. koef. Var. koef. Var. koef. Var. koef. Var. koef.
Primér (v %) Pramér (v %) Pramér (v %) Pramér (v %) Pramér (v %)
Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff.
(%) (%) (%) (%) (%)
1 46,73 9,82 1,75 3,30 13,96 11,19 11,86 22,32 29,42 1,93
2 47,49 5,20 1,81 3,65 16,00 8,29 11,46 18,83 28,71 1,64
3 49,70 11,95 1,69 4,18 15,24 12,61 11,87 22,37 28,56 1,93
4 53,18 5,98 1,73 4,66 15,39 6,61 17,29 19,32 28,36 0,95
5 61,21 8,11 1,72 3,34 18,49 11,30 20,02 13,84 27,72 2,10

Zdroj: Vlastni zpracovani na zakladé dat CSU.
Source: Authors’ calculation based on CZSO data.
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Tab. 5: Primérné hodnoty a varia¢ni koeficienty sledovanych proménnych napfic shluky v roce 2023

Mean values and coefficients of variation of the monitored variables across clusters in 2023

PR . Podil zivé narozenych oL
Podil zivé narozenych L o Pramérny vék matky
Lo s ; tretiho a vyssiho - ; .
déti mimo manzelstvi - . L Index UPT (v %) p¥i narozeni prvniho
Uhrnna plodnost poradi (v %) . Sz i
(v %) oy . Index of induced zivého ditéte
L Total fertility rate Share of third- and .
Share of live births N " abortions (%) Average age of mother
Shluk . L higher-order live . .
outside marriage (%) . at first live birth
Cluster births (%)
Var. koef. Var. koef. Var. koef. Var. koef. Var. koef.
Pramér (v %) Primér (v %) Pramér (v %) Pramér (v %) Primér (v %)
Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff. Mean Var. coeff.
(%) (%) (%) (%) (%)
1 45,49 9,07 1,46 3,56 14,57 9,37 14,63 30,23 29,71 1,88
2 47,52 7,20 1,56 2,89 16,57 7,58 11,87 20,53 29,00 1,18
3 48,92 11,68 1,50 397 15,09 11,51 11,87 25,77 29,13 1,23
4 51,00 4,78 1,39 7,30 17,28 7,36 13,57 31,21 28,90 1,97
5 61,07 6,75 1,43 5,62 19,92 10,03 22,33 20,11 28,08 1,66

Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.

obdobim vice homogenni. Zaroven pro shluk 1 jiz ne-
plati, Ze by okresy jej tvorici byly nejvice heterogenni,
nejvyssi variabilita napti¢ sledovanymi proménnymi
byla napozorovana v nejpocetnéj$im shluku 3. Naopak
nejvice homogennim shlukem pro tento rok byl nej-
méné pocetny shluk 4.

Z tabulky 5 je patrné, Ze v porovnani s rokem 2019
opét doslo ve vSech shlucich v praméru k narastu
priamérného véku matky pfi narozeni prvniho Zivé-
ho ditéte a k poklesu tthrnné plodnosti, a i pres tento
pokles, kromé shluku 3 doglo k nartstu podilu déti
narozenych ve tfetim a vy$$im poradi, coZ poukazuje
na niz$i tendenci zaklddani rodin ¢i rozsifeni rodin
s 1 ditétem na rodiny se 2 détmi. Nejvice homogenni
v tomto roce byly okresy tvotici shluk 2. V porov-
nani se zbylymi shluky jsou o néco vice heterogenni
shluky 3 a 4.

ZAVER

Analyza reprodukéniho chovéni okresti Ceska v letech
2015, 2019 a 2023 ukazala, Ze prostorové rozdily mezi
regiony jsou vyrazné a pretrvavaji napfi¢ sledovanym
obdobim. Deskriptivni statistika potvrdila, Ze sledo-
vané ukazatele se mezi okresy li$i nejen tirovni, ale
i rozsahem variability. Analyza ukazala, Ze zatimco
distribuce uhrnné plodnosti vykazala mezi roky 2019
a 2023 vyrazny pokles v namérenych hodnotach,

primérny vék matky pfi narozeni prvniho ditéte
dlouhodobé roste. Pomérné vyraznd variabilita byla
napozorovana u indexu UPT, mimomanzelskd plod-
nost zustavala z hlediska mér polohy pomérné kon-
stantni, a to i pfes ¢asty vyskyt extrémnich hodnot
v Severozdpadnim regionu Ceska.

Shlukova analyza rozdélila okresy do péti skupin
s odli$nymi reprodukénimi profily. Jeden shluk za-
hrnuje okresy s nizkym priamérnym vékem matek
pfi prvnim narozeni zivého ditéte, vysokym podi-
lem mimomanzelsky narozenych a vy$§im indexem
UPT. Dalsi shluk tvofi okresy s opaénymi charak-
teristikami — vy$$im vékem prvorodicek a nizkymi
hodnotami ostatnich ukazateld. Treti shluk sdruzuje
okresy s prumérnymi hodnotami vétsiny ukazate-
16, ¢tvrty shluk se vyznacuje vyssim zastoupenim
déti tetiho a vy$stho poradi a paty shluk zahrnu-
je okresy se specificky vy$si intenzitou UPT. Ta-
to struktura potvrzuje, ze ¢eské okresy lze rozdélit
do nékolika jasné odlisitelnych typt reprodukéniho
chovani, které nejsou dany pouze geografickou po-
lohou, ale kombinaci vice demografickych charakte-
ristik.

Stanovené cile a souvisejici vyzkumné otazky byly
ve vSech sledovanych krocich naplnény a zodpovéze-
ny. Prvni cil byl spInén detailnim popisem regionalni
diferenciace reprodukéniho chovani na zékladé péti
kli¢ovych ukazateld, coz potvrdilo vyraznou a dlou-
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hodobé pfitomnou prostorovou variabilitu. Druhy cil
byl naplnén porovnanim vyvoje téchto ukazateltt mezi
lety 2015, 2019 a 2023, komparace odhalila jak stabilni
rysy, tak dil¢i zmény ve variabilité ukazatela. Treti cil
byl splnén identifikaci péti shlukii okrest s odli$nymi
reprodukénimi profily, které poskytuji uceleny obraz

o tom, jak se jednotlivé kombinace ukazateltl v ¢eském
prostoru sdruzuji.

Vysledky studie tak prinaseji komplexni a aktualni
pohled na prostorovou strukturu reprodukéniho cho-
vani v Cesku a vytvéteji zaklad pro interpretace jeho
socioekonomickych a kulturnich souvislosti.
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PRILOHA / APPENDIX

Priloha 1: Vyvoj sledovanych ukazatelt v letech 2015, 2019 a 2023 pro Prahu
Changes in the selected indicators in 2015, 2019, and 2023 for the district of the Capital City of Prague

Rok / Year

Ukazatel / Indicator

2015 2019 2023
Podil Zivé narozenych déti mimo manzelstvi (v %)
Share of live births outside marriage (%) 61.08 3635 60.39
Uhrnnd plodnost / Total fertility rate 1,50 1,55 1,33
Podil Zivé narozenych tietiho a vy$siho poradi (v %)
Share of third- and higher-order live births (%) 10,73 10,42 82
Index UPT / Index of induced abortions 13,14 10,46 11,45
Prdmérny vék matky pfi narozeni prvniho zivého ditéte
Average age of mother at first live birth 3009 30,24 30,58

Zdroj: Vlastni zpracovani na zakladé dat CSU.
Source: Authors’ calculation based on CZSO data.

Ptiloha 2: Korela¢ni matice sledujici zavislost mezi proménnymi v roce 2015
Correlation matrix monitoring the dependence between variables in 2015
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Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.
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Priloha 3: Korela¢ni matice sledujici zavislost mezi proménnymi v roce 2019

Correlation matrix monitoring the dependence between variables in 2019

Podil Zivé narozenych déti mimo manielstvi

Share of live births outside marriage

Uhrnna plodnost
Total fertility rate

Podil #ivé narozenych tfetiho a vyisiho pofadi
Share of third- and higher-order live births

Zdroj: Vlastni zpracovéni na zékladé dat CSU.
Source: Authors’ calculation based on CZSO data.

SUMMARY

Our analysis of reproductive behaviour across Czech
districts in 2015, 2019, and 2023 shows persistent and
substantial spatial differences. Descriptive statistics
confirm variation in both the levels and variability
of key indicators, while also revealing shifts in their
distribution and identifying districts that consistently
diverge from national patterns. Correlation analysis
indicates stable relationships between variables,
reflecting the distinct regional reproductive strategies
that remain visible across the entire period.

Cluster analysis divided the districts into five
groups with clearly differentiated profiles. One cluster
is characterised by a low mean age at first birth,
a high share of nonmarital births, and a higher index
of induced abortions for nonmedical reasons. Another
cluster shows the opposite pattern, with older firsttime
mothers and low values for the remaining indicators.
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A third cluster groups districts with average values,
while a fourth is marked by share of third- and higher-
order live births and a fifth by a distinctively high
index of induced abortions for nonmedical reasons.
These patterns demonstrate that reproductive
behaviour in Czech districts can be differentiated into
several identifiable types that are shaped by multiple
demographic characteristics rather than geography
alone.

The study achieved its objectives of describing
regional differentiation, comparing developments
across the three years, and identifying five clusters that
capture how reproductive patterns are grouped across
Czech districts. The findings provide an uptodate
and comprehensive view of the spatial structure of
reproductive behaviour and offer a solid basis for
further socio-economic and cultural interpretation,
especially in relation to longterm demographic change.
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