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Descriptive Finding

Between two worlds: Cohort fertility dynamics before, during, and
after the transition to a market economy in Hungary —
A decomposition analysis

Laura Szabo'

Zsuzsanna Makay?

Abstract

BACKGROUND
The collapse of state socialism and Hungary’s transition to a market economy after 1989
greatly changed societal structures, including patterns of fertility and education.

OBJECTIVE

This study examines whether changes in the completed cohort fertility rate (CFR) among
Hungarian women born between 1920 and 1982 resulted from shifts in educational
composition or fertility within educational groups.

METHODS

Using Kitagawa’s decomposition method, we split CFR change into structural and
behavioural effects. We compare female birth cohorts whose main childbearing occurred
during the pre-transition, transition, and post-transition periods of the socialist regime
change, relying on data from six full Hungarian censuses (1970-2022).

RESULTS

Structural effects dominated in the pre-transition cohort, behavioural effects in the post-
transition cohort, while both were small and offsetting in the transition cohort (1960—
1969). In all cohorts, women with primary education made the largest overall
contribution to CFR change, mainly due to their declining population share. Parity
patterns also shifted, as lower childlessness and higher second-birth rates supported CFR
in the pre-transition cohort, whereas rising childlessness and declining second births
reduced CFR in the post-transition cohort.
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CONCLUSION

Overall, fertility change in Hungary shifted from structural to behavioural drivers, with
women born in 1960-1969 displaying a transitional pattern that supports their
classification as a transition cohort.

CONTRIBUTION
Using a cohort perspective, the paper shows how changes in the education—fertility
relationship reflect a shift from structural to behavioural drivers of fertility decline.

1. Introduction

Several studies have analysed the relationship between education and cohort fertility in
Central and Eastern Europe (CEE), most focusing on the socialist period. They show that
educational expansion contributed to fertility decline, reinforced negative educational
gradients in childbearing, and influenced the number and timing of children across
cohorts (Zeman 2018; Brzozowska 2014, 2015; Wood, Neels, and Kil 2014). Our
analysis aims to contribute to existing studies in CEE by examining the relationship
between education and fertility in Hungary. Taking advantage of the time elapsed since
the political regime change and the 2022 Hungarian census, we compare the role of
education and parity-specific fertility in shaping fertility change during socialism, the
transition period, and after 1989.

2. Contextual background: Changes in education and fertility
behaviour

Since the 1950s, Hungary has experienced significant educational expansion,
establishing a common eight-year school for all children, increasing pre-school provision,
extending full-time secondary education to 45% of pupils, and rapidly expanding higher
education (Richmond 1966). The share of pupils continuing to secondary education rose
from 80% in 1970 to 93.4% in 1990, while participation in higher education increased
from 4.1% to 10.4% over the same period (KSH 1991). Despite these changes, fertility
behaviour remained relatively homogeneous during this period. Early marriage and
childbearing were widespread, and childlessness was relatively low, with few differences
across educational groups; moreover, it declined sharply among women born between
1935 and 1959 (Table 1). Most young people followed the ‘classical’ pathway into
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adulthood, characterised by early and near-universal marriage and rapid transition to
parenthood (Spéder and Kamaras 2008).

Educational expansion continued after the 1989 regime change, particularly in
higher education, with around half of 20-year-olds enrolled full time (KSH 1991).
Consequently, the educational composition of women changed fundamentally across
birth cohorts (Table 1). The political regime change in 1989 also marked a turning point
in fertility behaviour, as the postponement of childbirth became increasingly associated
with rising levels of education (Spéder 2019). Fertility became more strongly
differentiated by educational attainment, with higher education linked to lower fertility
levels (Spéder and Kamaras 2008). At the same time, childbearing patterns became more
closely tied to individuals’ social position than in earlier decades. Early and relatively
high fertility remained characteristic of women with low education, whereas higher
educated groups increasingly postponed entry into parenthood (Spéder et al. 2002; Spéder
2019). This resulted in important parity differences, with childlessness about twice as
prevalent among women with secondary or tertiary education as among those with only
primary education (Szabo 2020). Parity distributions also varied by education: Although
the share of women with three or more children declined over time, it remained the
highest among women with primary education (Table 1).

Table 1: The distribution of women aged 40—70 born in 1920-1982 by their
highest educational attainment and parity, %

. ) Educational distribution of the Parity distribution by education(row %)
Birth cohort Educational levels N total cohort (%) Parity0 (%) Parity1 (%) Parity2 (%) Parity3+ (%)
Total 773,409 100.0 12.8 249 35.2 271
Primary 684,426 88.5 11.6 23.8 35.4 29.2
1920-1934 Vocational - - - - - -
Secondary 65,385 8.5 20.6 33.9 341 1.4
Tertiary 23,599 3.1 23.9 31.1 124 10.6
Total 1,108,950 100.0 8.4 23.2 49.5 19.0
Primary 525,820 47.4 6.8 20.4 46.7 26.1
1935-1959 Vocational 113,582 10.2 5.2 20.6 56.1 18.1
Secondary 325,226 29.3 9.7 275 51.8 11.0
Tertiary 144,322 13.0 13.6 25.7 21.8 11.6
Total 526,904 100.0 9.6 22.8 45.7 22.0
Primary 104,315 19.8 10.1 15.6 35.1 39.2
1960-1969 Vocational 124,833 23.7 6.6 21.7 49.5 222
Secondary 180,665 34.3 9.2 26.4 48.9 15.5
Tertiary 117,091 22.2 12.8 24.7 29.9 16.3
Total 669,823 100.0 16.9 28.2 35.8 19.1
Primary 88,753 13.3 14.6 19.7 26.0 39.7
1970-1982 Vocational 142,718 21.3 12.5 29.6 37.2 20.7
Secondary 230,041 34.3 16.9 31.8 37.3 13.9
Tertiary 208,312 31.1 20.7 27.0 33.8 15.0

Source: Population census 1970, 1980, 1990, 2001, 2011, 2022, Hungary.
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3. Research objective

This study examines how changes in educational composition and education-specific
fertility shaped cohort fertility change among Hungarian women born between 1920 and
1982. Using decomposition techniques, it distinguishes structural (indirect) from
behavioural (direct) components of CFR change, identifies the educational and parity-
specific sources of these changes, and evaluates whether the balance between structural
and behavioural drivers shifted across cohorts, particularly for women born in 1960-1969
as a potential transition cohort. To better understand the sources of CFR change identified
by the direct—indirect decomposition, we further decompose the CFR change by
educational attainment to identify which groups contribute most to overall change, and
by parity (including childlessness) to reveal the childbearing behaviours underlying the
behavioural component.

4. Methodology
4.1 Source of data and the target group

Our analysis is based on data from the six most recent individual-level full population
censuses, conducted in 1970, 1980, 1990, 2001, 2011, and 2022. For each census year,
we selected five variables: sex, year of birth, age, educational attainment, and number of
live-born biological children. We then appended the census datasets and selected female
birth cohorts aged 40—70 in a given census year, born between 1920 and 1982. Next, we
used data from the Human Fertility Database (HFD) to determine the women’s main
childbearing years, across three periods in Hungary: state socialism, the transition years,
and the transition to a market economy.

To define the main childbearing years, we explored the birth patterns for each cohort
by recording the number of children born at each maternal age. We then calculated the
cumulative distribution of births and identified the key percentiles (25", 50*, and 75 to
determine the periods during which the majority of births occurred for each cohort. By
focusing on the second and third quartiles of the birth distribution, we established a proxy
for the core childbearing years within each cohort. The results show that for almost every
cohort 50% of childbirths fall within a seven-year period, primarily between the ages of
21 and 28 for women born in 1935-1947. This pattern evolved over time and later cohorts
demonstrated clear postponement of childbirth.

Based on these calculations from HFD, we classified cohorts into three distinct
groups: women born in 1935-1959 had their children before the transition: 75™ percentile
of their births fell before 1987. It is reasonable to date the onset of Hungary’s transition
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to 1987-1988, rather than only to the formal institutional changes of 1989-1990, as
several of the political forces that would later become dominant parliamentary parties
had already been founded by 1987, and the process even accelerated in 1988, when on
March 15 mass demonstrations openly demanded democratic representation and political
freedoms from the state (Ripp 2006). Women born in 1960—1969 experienced their main
childbearing years during the transition period, between 1987 and 1998 (Hungary was
nearing the completion of its market transition in 1998, Buss 2000). Finally, women born
in 19701982 had their children mainly after the transition period.

As the HFD does not contain complete data on parity by maternal age between 40
and 70 for women born in 1920-1934, this group is not classified as part of the pre-
transition cohort. For the purposes of our analysis, however, we will focus on this birth
cohort, since it will serve as the reference group in the decomposition analysis for those
born in 1935-1959.

4.2 Variables and statistical analysis

The variables used in decomposition analysis were the number of live-born children
recorded from all women aged 40 to 70 in all censuses, as well as the highest educational
attainment of these women. There were no missing data in these variables. To decompose
the change in CFR, we calculated the mean number of children and women by
aggregating individual-level data by birth cohort, educational level, and parity from the
appended database of six censuses. For this step, we employed the four groups of birth
cohorts (1920-1934, 1935-1959, 1960—-1969, 1970-1982), a four-category version of
educational attainment (primary education: equivalent to ISCED 1997-0, 1, 2; vocational
education: ISCED 1997-3C; secondary education: ISCED 1997-3A, B, 4, tertiary
education: ISCED 1997-5, 6; KSH 2024) and a four-category version of parity (childless,
parity 1, parity 2, and parity 3+). The completed cohort fertility rate (CFR) is the average
number of children of women aged 40 to 70 calculated by dividing the total number of
live births by the total number of women in each birth cohort (Eijkemans et al. 2014;
Leridon 2008).

The change in women’s completed fertility can be decomposed into structural (1)
and behavioural or direct (2) components. We decompose the change in the overall CFR
based on the variation in the educational composition of cohorts, and the education-
specific CFR. The direct component can be further decomposed into the effects of
childlessness (2a) and of different parities (2b). We used the symmetrical Kitagawa
decomposition method, which involves equally dividing the interaction term between the
direct and structural components (Kitagawa 1955). The decomposition follows the next
formula, where ¢ is the birth cohort, p(?)i is the share of i educated women among women,
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m(t)i is the proportion of i educated mothers among i educated women, MCFR(t)ji is the
average number of children of mothers with i education and j parity, ACFR(t+1, t) is the
difference between CFR(t+1) and CFR(t). The change of CFR is thus always against the
previous cohort.

ACFR(t+1, t) =
4 4

ZZ[(”(H i — (i)« 1)2i+m(t)i  (MCFR(t + 1)]2'i+MCFR(t)ji] . O
i=1 j=1

4 4 . . . s

Z [(m(t+l)i_m(t)i)*p(t+1)21+p(t)z*(MCFR(t+1)]21+MCFR(t)]L] . (2a)
i=1 j=1

4 4 . . . .
Z [(MCFR(¢ + 1)ji — MCFR(ji) » PO 1)21 TP mEt 1)2‘ +m®i (2b)
i=1 j=1

To obtain the decomposition by educational attainment, we summed the education-
specific components of the change in CFR across all parity categories; to obtain the
decomposition by parity (including childlessness), we summed the parity-specific
components across all educational groups.

The analysis was processed by Excel Microsoft Office Professional Plus 2016.

5. Results

The CFR declined from 2.02 among women born in 1920-1934 to 1.66 among those born
in 1970-1982 (Figure 1). Across all cohorts, primary-educated women consistently had
the highest CFR, while tertiary-educated women had the lowest. Educational differences
in CFR converged up to the 1935-1959 cohort but diverged among later cohorts.
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Figure 1: Change in the CFR by educational groups, for women aged 40-70
born in 1920-1982
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Source: Population census 1970, 1980, 1990, 2001, 2011, 2022, Hungary.

Note: Changes among the five-year cohorts are shown only to illustrate the degree of homogeneity or heterogeneity within the pre-
transition (1935-1959), transition (1960—1969), and post-transition (1970—1982) cohorts. By the time women born between 1970 and
1982 reach 50 years of age, their completed CFR may be slightly higher than that presented here.

The direct—indirect decomposition (Figure 2) shows that rising educational
attainment contributed negatively to CFR change in all cohorts, with the strongest effect
in the pre-transition cohort (1935-1959). In contrast, changes in fertility within
educational groups contributed positively to CFR change in the pre-transition and
transition cohorts, but negatively in the post-transition cohort (1970-1982). In the pre-
transition cohort, the structural effect was larger in absolute terms than the direct effect
(—0.29 vs. 0.17), whereas in the post-transition cohort the direct effect dominated (—0.19
vs. —0.05). For women born in 1960-1969, the two effects were small and largely
offsetting (—0.12 and 0.13), supporting the interpretation of this cohort as transitional.
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Figure 2: CFR and decomposition of its change into direct and indirect
(structural) components, for women aged 40—70 born in 1920-1982
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Note: Changes among the five-year cohorts are shown only to illustrate the degree of homogeneity or heterogeneity within the pre-

transition (1935-1959), transition (1960—1969), and post-transition (1970-1982) cohorts. The change of CFR is always against the
previous cohort.

The second decomposition (Figure 3) shows how educational groups contribute to
overall CFR change. Primary education made the largest negative contribution in all
cohorts (—0.86 in 1935-1959, —0.53 in 1960-1969, and —0.16 in 1970-1982), reflecting
the shrinking share of primary-educated women rather than declining fertility within this
group. In the 1960-1969 cohort, this negative contribution was almost fully offset by
positive contributions from vocational, secondary, and tertiary education, so that the
opposing effects largely cancelled out and education as a whole had little impact on CFR
change. In the pre-transition cohort, the positive contributions of other education groups
were much smaller than the negative effect of primary education. In the post-transition
cohort vocational and secondary education also contributed negatively and only tertiary
education remained slightly positive.
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Figure 3: The role of each educational group in the change of overall CFR for
women aged 40—70 born in 1920-1982
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Source: Population census 1970, 1980, 1990, 2001, 2011, 2022, Hungary.

Note: Changes among the five-year cohorts are shown only to illustrate the degree of homogeneity or heterogeneity within the pre-
transition (1935-1959), transition (1960—-1969), and post-transition (1970-1982) cohorts. The change of CFR is always against the
previous cohort.

The third, parity-specific decomposition shows clear cohort differences in the
components of CFR change (Figure 4). In the pre-transition cohort (1935-1959), lower
childlessness increased CFR (+0.13), while in the transition cohort (1960-1969) its effect
was negligible (—0.03), indicating an intermediate pattern. In the post-transition cohort
(1970-1982), rising childlessness became a major contributor to fertility decline (—0.14),
alongside declining second births (—0.15), while the positive contribution of third and
higher-order births weakened substantially (+0.02). Taken together, these findings
indicate that women born in 1960-1969 represent a turning point in family-size
dynamics, after which fertility decline in younger cohorts was increasingly driven by
rising childlessness and declining progression to second births.
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Figure 4: Decomposition of the direct effect by number of children for women
aged 40-70 born in 1920-1982
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Note: Changes among the five-year cohorts are shown only to illustrate the degree of homogeneity or heterogeneity within the pre-
transition (1935-1959), transition (1960-1969), and post-transition (1970-1982) cohorts. The change of CFR is always against the
previous cohort.

6. Conclusion

The direct—indirect decomposition provides the main analytical framework by separating
changes in completed cohort fertility (CFR) into a structural component, reflecting shifts
in women’s educational composition, and a direct (behavioural) component, reflecting
changes in education-specific fertility. Building on this framework, the decomposition by
educational attainment allocates the overall change in CFR — combining both structural
and behavioural components — across educational groups, thereby identifying which
groups contribute most to fertility change. In contrast, the parity-based decomposition,
including childlessness, focuses exclusively on the behavioural dimension by
disaggregating CFR change into contributions from different birth orders, revealing how
changes in fertility behaviour (entry into parenthood and progression to higher parities)
shape cohort fertility. Together, these complementary decompositions allow CFR change
to be examined in terms of type of process (structural vs. behavioural), contributing
groups (education), and underlying fertility behaviour (parity).
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The decomposition analyses show that the drivers of CFR decline in Hungary shifted
from structural change in educational composition to fertility behaviour within
educational groups. Across three broad birth cohorts (1935-1959, 1960-1969, and 1970-
1982), CFR declined alongside rising educational attainment, with the results indicating
associations without implying causal relationships.

The direct—indirect decomposition indicates that structural effects dominated CFR
decline in the pre-transition cohort, while behavioural effects became dominant in the
post-transition cohort; in contrast, both components were small and partly offsetting for
women born in 1960-1969.

The decomposition by educational level shows that primary education made the
largest contribution to CFR change in all cohorts, not because fertility among primary-
educated women declined, but because their shrinking population share reduced overall
CFR, with this contribution being strongest before the transition and weakening
thereafter.

The parity-based decomposition shows that lower childlessness increased CFR in
the pre-transition cohort, whereas rising childlessness and declining second births
reduced CFR in the post-transition cohort. In the 1960—-1969 cohort, third and higher-
order births made the largest positive contribution to CFR change, but this was largely
offset by declining second births, resulting in a moderate net parity effect on CFR change.

Overall, the consistent pattern across all three decompositions suggests that the
1960-1969 cohort represents a transition between structurally and behaviourally driven
fertility change.

This study is limited by its reliance on census data, which restricts our ability to
capture changes in values and aspirations, or include qualitative aspects related to
reproductive decision-making.
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