MAX PLANCK INSTITUTE
FOR DEMOGRAPHIC RESEARCH

Konrad-Zuse-Strasse 1 - D-18057 Rostock - Germany - Tel +49 (0) 3 81 20 81 - 0 - Fax +49 (0) 3 81 20 81 - 202 - www.demogr.mpg.de

MPIDR Working Paper WP 2025-030 | October 2025
https://doi.org/10.4054/MPIDR-WP-2025-030

Educational tracking and fertility

Ziwei Rao

Julia Hellstrand
Mikko Myrskyla | myrskyla@demogr.mpg.de

© Copyright is held by the authors.
Working papers of the Max Planck Institute for Demographic Research receive only limited review. Views or opinions expressed

in working papers are attributable to the authors and do not necessarily reflect those of the Institute.



Educational tracking and fertility

Ziwei Rao (1, 2), Julia Hellstrand (1, 3), Mikko Myrskyla (1, 2, 3)
1. Helsinki Institute for Demography and Population Health, University of Helsinki, Hel-
sinki, Finland
2. Max Planck — University of Helsinki Center for Social Inequalities in Population
Health, Rostock, Germany and Helsinki, Finland

3. Max Planck Institute for Demographic Research, Rostock, Germany

Abstract

Understanding how education policies influence fertility behavior may reveal how education
can shape population trends. However, the long-term demographic effects of structural
reforms, such as school tracking — separating students into vocational or academic paths —
remain underexplored. This study uses Finnish population register data to evaluate the
fertility responses to a Finnish comprehensive school reform implemented in the 1970s that
offers a unique opportunity to study completed fertility over the entire lifespan. The reform
replaced the existing two-track system with a uniform nine-year comprehensive school,
thereby delaying the age at which pupils are selected into vocational and academic tracks.
Adopting a difference-in-differences method that is robust to heterogeneous effect and
multiple treatment timing, this study explores the time-varying dynamic impact of the
reform. The findings indicate increased lifetime childlessness and delayed age at first birth.
The reform was also associated with higher educational attainment and reduced prevalence
of vocational tracks. Further analysis suggests that the greater childlessness and delayed
childbearing were likely driven by weaker early-life labor market performance following non-

vocational education. This paper contributes to the literature on the education-fertility



nexus by showing that education policies that delay tracking age and reduce emphasis on

vocational education may unexpectedly shape the fertility landscape.
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Introduction

Education remains closely linked with fertility outcomes; this relationship is well-
documented in the demographic and economic literature. Among women, a stylized
negative association characterizes decreasing fertility with higher levels of education, often
explained by the quality-quantity tradeoff, opportunity cost of childrearing, and lower
marriage rate among the highly educated (Becker, 1960; Becker & Lewis, 1973; Kravdal &
Rindfuss, 2008). In contrast, men with higher education tend to have more children—an
association typically attributed to their greater provider capacity. Recent research suggests
that the negative female educational gradient has weakened or even disappeared in
contemporary high-income settings, particularly in the Nordic countries, due to factors such
as improved work-life reconciliation and gender equality (e.g., see Jalovaara et al. (2019) and
Doepke et al. (2023)). Finland stands out in this context, as the female negative educational
gradient in fertility persisted longer than in other Nordic countries, making it an interesting
setting for studying how earlier patterns of educational expansion have shaped long-term

fertility outcomes.

While most prior studies focused on educational attainment or years of schooling, the
qualitative dimensions of education remain relatively underexplored, despite their
importance for understanding fertility outcomes. For instance, the field of education
strongly stratifies fertility outcomes for both women and men (Lappegard & Ransen, 2005;
Hoem, et al., 2006; Hoem, et al., 2006; Van Bavel, 2010). In Finland, recent fertility declines
have been more pronounced in educational fields associated with uncertain employment
prospects, underscoring the role of economic uncertainty in shaping reproductive behavior

(Hellstrand, et al., 2024). Studies exploring selective education show that attending elite high



schools or colleges can affect family outcomes of women (Clark & Del Bono, 2016; Ge, et al.,
2022). These findings highlight the need to account for educational quality, and not just

quantity, when studying the education-fertility relationship.

Given their complex interconnections, understanding the causal impact of education on
fertility is crucial for informing policies and interventions related to education, female labor
supply, and family formation. Efforts to identify the causal impact of education on fertility
have explored education policies, such as compulsory school-leaving-age reforms and age-
at-school-entry policies, using either quasi-experimental designs or instrumental variable
approaches (e.g., see Monstad et al. (2008), McCrary et al. (2011), and Cygan-Rehm et al.
(2013)). While these studies are informative, they were focused mainly on the quantity of
schooling, such as years of education. Less is known about how structural or qualitative

aspects of educational systems shape long-term fertility behavior.

More recently, research on education-family outcomes has also extended to qualitative
domains of education, analyzing education policies related to school tracking and vocational
education curriculum (Gronqvist & Hall, 2013; Bertrand, et al., 2021; Canaan, 2024; Mehic &
Mosaddegh, 2025). However, most existing studies focused on teenage parenthood and
rarely examined completed cohort fertility, often due to study cohort limitations or data
constraints. This gap leaves unanswered questions on whether and how school tracking
systems and curriculum changes shape lifetime fertility trajectories, as their potential to

produce unintended fertility consequences remains underexplored.

We add to literature by studying the impact of a school tracking reform on lifetime fertility
outcomes. Specifically, we examine a major Finnish reform in the 1970s that delayed the age

of tracking and unified a nine-year comprehensive school with a more academic curriculum.



Compared with previous studies, we investigate a more complete picture of fertility
histories, educational trajectories, and labor market outcomes using comprehensive Finnish
population register data. Employing updated difference-in-differences (DiD) techniques that
are robust to heterogeneous effects and staggered implementation, we estimate the long-
term effects of the reform on key fertility outcomes, such as ultimate childlessness and age
at first birth. In doing so, this paper contributes new evidence to the education-fertility

nexus by showing that education policies can have unintended demographic consequences.

We document two main fertility effects among women, namely less and later childbearing.
The reform led to a 1.8 percentage point increase in ultimate childlessness—approximately a
10% increase at the mean among the treated-and reduced cohort completed fertility by
0.05 children in our favorable specification. Age at first birth was delayed by 0.15 years. In
contrast, the impacts on fertility among men were economically small and not statistically

significant.

We further investigate individuals’ educational trajectories as a potential mechanism
through which fertility is affected. We find that pupils influenced by the reform were more
likely to pursue academic tracks, which consequently led to higher education at the tertiary
level. This applied to both boys and girls, although the impact was more pronounced among
girls. Our second contribution thus lies in qualitatively reaffirming previous studies that
evaluated the educational impact of the school reform (Pekkarinen, 2008; Ollikainen, 2021)

while adopting an updated approach.

Importantly, we find that people not only steered away from vocational tracks by the reform
but also experienced poorer early labor market outcomes, suggesting that although higher

education often improves long-term employment prospects, the policy may have



inadvertently disrupted early career stability at a critical time for family formation. This
disruption likely contributed to delayed or forgone family formation. Our findings connect to
labor market research on vocational education (Hanushek, et al., 2017; Silliman & Virtanen,
2022) and family studies highlighting the important influence of early economic conditions
on family formation (Hart, 2015; Miettinen & Jalovaara, 2020). Our third contribution is thus
contributing to both strands of literature by providing evidence that broad education-
promoting policies can inadvertently harm early labor market outcomes and, as a result,

fertility.

From School Tracking to Fertility: A Review

Research suggests that the timing and content of school tracking significantly influence
educational trajectories. Delaying the point at which students are tracked is argued to allow
for more intellectual development for disadvantaged groups, thereby reducing the chance of
mis-tracking (Bauer & Riphahn, 2006; Hanushek & Woessmann, 2006). The timing of
tracking may also impact tracking results of pupils through its interaction with puberty,
which is generally considered a hindrance to academic performance (Pekkarinen, 2008).
Moreover, incorporating more academic content into the curriculum also better prepares
students for general education tracks, which may encourage further pursuit of tertiary

education (Ollikainen, 2021).

Empirical studies of the Finnish comprehensive school reform and its impact on educational
attainment have demonstrated educational gains resulting from the reform, especially
among girls (Pekkarinen, 2008) and pupils from lower socioeconomic families (Lahtinen, et
al., 2024). Consistent with these increases in educational attainment, the literature also

reveals positive policy impact on cognitive skills (Pekkala Kerr, et al., 2013), intergenerational



income elasticity (Pekkarinen, et al., 2009), and strengthened genetic prediction of

education (Lahtinen, et al., 2024).

Beyond educational attainment, differences in vocational versus general education pathways
also shape early labor market performance, which may, in turn, influence fertility behavior.
Vocationally oriented education has been argued to better prepare students for the labor
market and to facilitate smoother transitions to work (Ryan, 2001; Wolter & Ryan, 2011).
Students that graduate from vocational tracks tend to have a better career start, reflected by
higher employment probabilities and greater earnings early in their adult life (Hanushek, et
al., 2017). Such labor market advantage is shown to last until at least the mid-thirties in the

Finnish context (Ollikainen, 2021; Silliman & Virtanen, 2022).

Meanwhile, economic status has long been incorporated into economic theories of fertility
(Becker, 1960; Easterlin, 1975), with growing evidence that increasing economic
precariousness among young adults contributes to postponement of childbearing and
delayed family formation (Blossfeld, et al., 2006; Hart, 2015; LaR, 2020; Miettinen &
Jalovaara, 2020). Therefore, a weakening of vocational education due to the reform may

indirectly impact fertility through worsened early labor market outcomes.

Three previous studies directly link fertility consequences to vocational education policies in
the Nordic context. Gronqvist et al. (2013) studied a Swedish reform that extended the
length of upper secondary vocational education and increased the academic content in the
curriculum. They found a reduced probability of early-life childbearing among women but no
impact on fertility by age 32 years. Bertrand et al. (2021) examined a Norwegian reform that
also integrated more general education into the vocational track and made vocational

students eligible for college but found no effect on teenage parenthood. Mehic et al. (2025)



observed a reduction in youth unemployment and an increase in male fertility rates at the
municipality level following a Swedish policy that allowed firms to shape the curricula of

local vocational high schools to reduce skill mismatches.
The Finnish Comprehensive School Reform

The reform under study introduced a uniform comprehensive school system with an
updated curriculum across Finnish municipalities during the 1970s, with the goal of offering
equal educational opportunities to all students. This reform marked a major shift in Finland’s

education system, affecting municipalities nationwide.

Before the reform, the school system in Finland was characterized by a two-track structure,
as shown in the left panel of Figure Al. After completing four years of primary school,
students at age 11 chose between a five-year general secondary school or continuing
primary education for two additional years. General secondary school further led to upper
secondary school for three more years, followed by university upon passing the
matriculation examination. Students who remained longer in primary school proceeded to
continuation classes (civic school) until ninth grade, after which they could enter vocational

school for three years.

The reform replaced the previous primary, civic and general secondary schools with a single,
unified nine-year comprehensive school and introduced the following two major changes:
the age of tracking and the curriculum. Importantly, the reform did not extend the
compulsory schooling, which remained at nine years both before and after the reform.
Figure Al provides an intuitive comparison of the Finnish education system before and after
the reform. Under the new system, students were selected into vocational or academic

tracks only after completing comprehensive school at age 16, rather than immediately after



four years of primary school at age 11. Students in comprehensive schools followed a more
academically oriented curriculum, which included compulsory foreign languages and a
greater level of mathematics and science. This curriculum shift reduced the emphasis on
early vocational training, encouraging a broader general education. Nevertheless, the reform

did not affect the school leaving age or the length of compulsory schooling.

The reform was implemented gradually across municipalities, starting in 1972 in Lapland and
concluding in 1977 in the Helsinki capital region. Figure A2 illustrates the geographic rollout
across Finland. When municipalities adopted the reform, pupils in first to fifth grade in
primary schools under the old regime—aged between 7 and 11—transitioned to the new
system.! After transitioning to the uniform comprehensive school, students followed the
updated curriculum and experienced tracking decisions at a later age. Consequently, an
individual’s exposure to the reform depended jointly on their birth year and the year their
municipality implemented the reform. This staggered rollout created a natural quasi-
experimental setting, allowing us to exploit timing differences in the implementation of the

reform across regions and to identify the causal impact of the policy on fertility outcomes.

Data

We use Finnish population register data containing detailed individual-level information on
fertility histories, educational trajectories, and employment records. More specifically, we
examine fertility outcomes at age 50 years, focusing on the following three main measures:
ultimate childlessness, total number of children, and age at first birth (if any). Educational

measures include track choice at first degree (academic versus vocational), attainment of

! For a more detailed and comprehensive description of the content and the implement of
the reform, please refer to Pekkarinen (2008).



any vocational upper-secondary degree, and highest level of education, specifically whether

the individual attained tertiary education.

To capture early labor market performance, we examine two indicators measured between
ages 27 (the earliest age from which employment data are available for all study cohorts)
and 34 years. First, we calculate the total number of years spent unemployed during this
period. Second, we identify stable employment, defined as having a job with the same

employer (workplace level) for at least 3 consecutive years.

We obtain municipality-level reform implementation years from Lahtinen et al. (2024), who
also accounted for municipal merges over time. These reform years were matched to
individuals based on their municipality at birth to avoid endogenous selection into

municipalities around the reform.

To improve comparability and to reduce bias from pre-existing trend across groups, we
control for family background characteristics, including father’s and mother’s language
(Swedish or Finnish) and education level (basic, upper secondary, lower tertiary, and higher
tertiary). Region fixed effects (at NUTS 2 level) are also included for within-region

comparison.

Our sample is restricted to native-born Finns born between 1960 and 1966. The reform
affected pupils who were under age 12 years at the time of the reform. Thus, the earliest
treated cohort includes children born in 1961 in Lapland (reform started in 1972) and the
latest treated cohort includes those born in 1966 in Helsinki region (reform implemented in
1977). The final sample is further reduced due to missing values of variables mentioned

above.



Method

We adopt the DiD method developed by Callaway et al. (2021) and transparently estimate
the average treatment effect on the treated (ATT) by clearly defining treatment and control
groups. The CS (2021) estimator uses only never-treated or not-yet treated units as controls,
thus circumvents from compare late treated units with earlier treated units, which may
severely bias the estimation of treatment effects when there is variation in treatment timing

and heterogeneous policy effect (Roth, et al., 2023).

Treatment is determined based on the individuals’ location (i.e., municipal reform timing)
and birth year (i.e., age at the time of the reform). The reform was rolled out across
municipalities between 1972 and 1977, and only pupils who were still in primary school (age
<12 years) at the time of the reform were affected. Table A1 summarizes treatment status by

reform year and birth cohort.

Essentially, we first estimate cohort-group-specific treatment effects through multiple two-
periods and two-groups (2 x 2) DiD designs and then aggregate these individual effects to
obtain overall treatment effect estimates. We borrow from CS (2021) the general notations

and equations for a panel data setup and introduce the main building block as follows:

ATT(g,t) = E[Y,(g) - Y,(0)|G, = 1], (1)

where ATT (g, t) refers to the group-time average treatment effect for members of group g
at time period t, Y(0) denotes the untreated potential outcome, Y (g) denotes the potential
outcomes if a unit were first treated at time g, and G, equals 1 if a unit is first treated in
period g. The equation above is a generalization of the average treatment effect on the

treated estimated in the canonical DiD setup but is tailored to settings with varying



treatment timing. Note that, in our case, birth cohort can be considered an analogue to the
time dimension, and it conceptually translates into ¢t by adding 11 years as pupils at age 11
years were the last cohort treated. In addition, our study is at individual level, thus our data
is technically repeated cross-sectional as we don’t observer the same individuals over the

time dimension.

To more intuitively illustrate the cohort-group-specific average treatment effects that we
estimate, we consider in the following a 2 x 2 setting where birth cohorts 1960 and 1961 are
compared across municipalities that adopted the reform in 1972 and those that had not yet
implemented it. In this case, individuals from reform group 1972 are the treatment group,
and individuals from all other municipalities constitute the not-yet treated control group;
cohort 1960 is the pre-treatment group, and cohort 1961 constitutes the post-treatment
group. Thus, the double difference above generates the treatment effect specifically for the
group that first implemented the policy in 1972 and for birth cohort 1961. We estimate the

group-birth cohort-specific treatment effects for all reform years and birth cohorts.

We allow for dynamic effects by age cohort, assuming that the policy impact on cohorts just
exposed to the reform (e.g., age 11 years at the time of implementation, time to, O-year
exposure) can differ from the policy impact on cohorts affected by the policy for multiple
years (e.g., age 8 years at implementation, time t+3, 3-year exposure). Note that pupils in
first to fifth grade transitioned to the new system when the reform was adopted, thus
younger children at the time of reform spent more years under the new system. Longer
exposure under the reform indicates experiencing the updated, more academically oriented
curriculum for an extended period, potentially generating cumulative effects (Pekkarinen,

2008). Using the CS estimator, we compute dynamic ATT in an event-study style, covering



four cohorts pre-treatment (t-4) to four cohorts post-treatment (t+4), which facilitates
interpretation of the reform’s impact over time. The individual cohort-group-specific
treatment effects are aggregated as in the following to highlight treatment effect

heterogeneity with respect to length of exposure, e, to the treatment:
ES(e)ZZ 1{g+e< TYP(G=glG+e < T)ATT (g.g +e), @)
9gEeG

where e =t — g, 7’denotes the total number of periods, G refers to treatment time, and G
contains all possible reform timing. We use the formula above to generate individual
coefficients for both pre-treatment and post-treatment cohorts and then visualize them in
event study figures, which illustrates the dynamic effects and overall trends. The coefficients
for pre-treatments are also used to test pre-existing trends between the treated and the
control groups. More details are discussed in the Robustness and sensitivity checks section.
To facilitate interpretation, we mainly report and discuss the average ATT across the five
post-treatment cohorts from t0 to t+4 in the results section. The reference period is set

throughout at t-1.

Equation (1) and Equation (2) above jointly constitute our baseline specification. In our
preferred specification, we further control for parental characteristics, including father’s and
mother’s educational attainment and language, using a doubly robust estimator, and restrict
the estimation to within-region comparisons by including regional fixed effect. Since
implementation timing likely correlates with regional educational and income levels (e.g.,
Northern regions with lower income and less educated population reformed earlier), we
compare individuals only within the same region. These additional controls allow us to
compare similar individuals—those with similarly educated parents, speaking same language,

and living in the same region—on top of the DiD framework, thereby improving the



plausibility of parallel trends assumption by assuming conditional parallel trends. Standard

errors are clustered at the municipality level — the same level with treatment.

Results

Fertility Trends Surrounding the Study Cohorts

To contextualize our analysis, we summarize fertility patterns among the study cohorts born
in 1960-1966 in Table 1. Women in these cohorts had a completed fertility rate just above

1.9, ultimate childlessness around 18%, and a mean age at first birth of 27 years. These
cohorts are part of a broader trend among women born between 1950 and 1970, when
completed cohort fertility was relatively stable with a modest peak for those born around
1960. At the same time, mean age at first birth gradually increased, and lifetime

childlessness rose.

The well-established negative association between women'’s educational attainment and
fertility remains evident within the study cohorts. Completed fertility ranged from about 2.1
for women with only basic education to around 1.8 for those college educated. While the
fertility gradient by education began narrowing for Nordic counterparts and had disappeared
by the early 1970s cohorts, this persisted in Finland. Further, ultimate childlessness was
highest among the highly educated from the early 1950s cohort but remained relatively
stable over cohorts; in contrast, childlessness increased among those with low or medium
education, rising from below 15% for the early 1950s cohort, to around 17% among the early
1960s cohort, to eventually converging to or even surpassing levels observed among the

highly educated by the early 1970s (Jalovaara, et al., 2019).



Men in the same cohorts had lower completed cohort fertility (1.7) and higher ultimate
childlessness (27%). The educational gradient of men was in the opposite direction and was
steeper than for women; tertiary-educated men averaged 1.9 children with just above 20%
childlessness, while low-educated men with at most basic education averaged 1.6 children

with ultimate childlessness reaching 34%.

Overall, fertility levels were stable, but childbearing was increasingly delayed and
childlessness rose particularly among lower educated women and men. These trends form
an important backdrop for evaluating the long-term fertility effects of education policy
reforms targeting school structure and tracking.

Policy Impact on Fertility

Table 2 presents the average treatment effects on the three main lifetime fertility measures
averaged from the five post-treatment cohorts. Figure 1 visualizes the dynamic effects in
event study figures. The full set of coefficients can be found in Table A2 to Table A7 in the

appendix.

Our results reveal a statistically significant reduction in fertility among Finnish females,
reflected in an increased likelihood of ultimate childlessness and a later age at first birth.
These results are robust across the baseline and the conditional specification models. Due to
the benefits of including covariates discussed in the Methods section, we focus on reporting

estimates from our preferred specification below.

On average, the reform increased the probability of remaining lifetime childless by 1.8
percentage points (pp) over the affected cohorts, whose baseline childlessness rate is
around 17.5%, corresponding to approximately a 10% relative increase. A clear gradient

across post-treatment cohorts shows the dynamic impact of the reform, where cohorts



longer exposed to the reform were more affected. The mean age at first birth was 26.88
years among the analysis sample of mothers, with the reform delaying first births by 0.15
years among mothers. Consistent with these results, our preferred specification controlling
for regional fixed effects and parental characteristics shows a reduction in completed fertility
by approximately 0.05 children. Nevertheless, caution is warranted when interpreting results
on completed fertility given its sensitivity across specifications and failure to survive the

pretrend test when conditioning on covariates.

In contrast, for males there were no statistically significant or economically meaningful
effects on the three main fertility outcomes. The estimates are consistently marginal across
specification models, suggesting a robust null effect. Pretrend tests were also more
frequently rejected, reflecting potentially stronger pre-existing trends among males, which

undermines results from the DiD setup.

Mechanism Through Education

To uncover potential mechanisms underlying the fertility changes, we first examine
educational attainment and track choice with results reported in Table 3 and Figure 2, which
represent direct consequences of the school reform. In our preferred specification with
covariates, women and men affected by the reform were 1.7 and 1.2 percentage points (pp)
more likely, respectively, to select the academic track over the vocational track and to
complete an academic upper secondary degree as their first qualification after basic
education. Further investigation (reported in Appendix Table A8) shows that individuals were
also less likely (by 3.0 pp among females and 1.2 pp among males) to obtain any vocational

upper secondary degree, regardless of whether it is their first degree.



Following this shift toward the academic track, the probability of obtaining a tertiary degree
increased by 1.4 pp among women and 1.0 pp among men. This suggests that most
additional secondary academic track graduates, who would not have chosen this path in the
absence of the reform, go on to pursue tertiary education. Women’s results are robust but
smaller in magnitude when including covariates, and estimates for men are roughly the

same in size across specifications.

The evidence above suggests a shift from the vocational to the academic track, with the
latter more frequently leading to tertiary education. The increased prevalence of tertiary
education among the affected cohorts helps explain the reform’s impact on reduced and
delayed fertility, since in our studied 1960s birth cohorts, those with tertiary education were
more likely to be childless, to have fewer children, and to have first births later than those

with at most an upper secondary degree.

Another potential mechanism for delayed fertility is higher education resulting in later
graduation and thereby later or less fertility. However, further analyses (reported in
Appendix Table A8) reveal no increase in women'’s age at graduation post-reform. On the
contrary, the reform reduced average age at graduation (measured by age at last highest
degree by age 35 years) by 0.32 years. This seemingly counterintuitive finding arises from a
decline in the total number of degrees obtained. Approximately 40% of women in the
sample hold multiple secondary degrees, often pursuing a second or a third degree in
different fields. The reduction in obtaining multiple degrees after the reform suggests that
students were less likely to take educational “detours”, completing their education more

directly.



Collectively, these results describe a clear shift from vocational to academic tracks, higher
tertiary attainment, and slightly accelerated completion of education among affected

cohorts.

Mechanism Through Early-life Employment

We next evaluate the reform’s impact on labor market outcomes during prime childbearing
years. Women, and to a lesser extent men, affected by the reform exhibited a modest
increase in unemployment and a reduced likelihood of maintaining stable employment
before age 35 years. Specifically, in the specification with covariates, females and males
spent on average 0.09 and 0.04 additional years unemployed between ages 27 and 34 years,
respectively, representing an approximate 3-5% increase at the mean. Furthermore, the
probability of continuous employment with the same employer for at least 3 years was
decreased by 3 pp for females and 1.4 pp for males. Shorter jobs are recognized risk factors
for layoff, as dismissal costs tend to be higher for employees with a longer working history at
the workplace. Table 4 reports the post-average estimates, and Figure 3 presents the event
study plots. Results are robust to both the baseline and the preferred specification, with
slightly smaller magnitudes in the latter. Including covariates alleviates concerns about the
parallel trends assumption whereas fails some pretrend tests potentially due to small

violations.

The reform’s introduction of a less vocational oriented curriculum in comprehensive school,
combined with the fact that fewer chose vocational upper secondary education in favor of
the academic track, likely hindered the school-to-work transition, thereby contributing to
elevated unemployment and less stable employment trajectories. Considering the pivotal

role of economic uncertainty during prime childbearing years in shaping the transition to



parenthood, it is likely that alterations in educational track choices influenced fertility

outcomes through labor market pathways.

A potential concern is that women nearing age 30 years may have been more likely to take
care of children due to postponement induced by the reform, which could bias employment
measures. We address this by demonstrating that men — who are less likely to assume full-
time caregiving roles — exhibited similar adverse employment outcomes. Additional
robustness checks focusing on employment status in the early 30s (ages 31 to 34 years), thus
excluding prime childbearing ages 27 to 30 years, reinforce the evidence of elevated
unemployment.? Given the endogeneity of fertility timing, restricting labor supply analyses
to pre-childbirth periods risks selection bias. Therefore, we conceptualize early-life
employment as a mechanism related to fertility outcomes rather than a strictly exogenous

mediator.

Robustness and sensitivity checks

Important identification assumptions of our method include conditional parallel trends and
limited treatment anticipation. The former requires that, conditioning on covariates, the
potential outcomes for individuals treated and not (not-yet) treated would have followed
the same trajectory in the absence of the treatment, and the later assumption restricts
individuals’ anticipation of the treatment, meaning that pre-treatment outcomes should be
unaffected by anticipation of future policy implementation. For both assumptions, we
provide evidence on the existence of pretends by following common practice to check
whether the treatment and control groups evolved similarly prior to treatment. Specifically,

we test the significance of individual, joint, and average of the ATTs during the pre-treatment

2 Results are visualized in appendix Figure A3-A4.



period. We further perform stricter pretrend tests, with the null hypothesis that all cohort-
group-specific estimates, i.e. ATTGTs in CS (2021), within the pre-treatment window Tm4-
Tm2 are zero. This test serves as the primary guideline for our main results, although it is

more sensitive to minor violations.

Overall, our main results on female childlessness and delayed age at first birth survive most
pretrend tests. For example, the pre-ATTs for childlessness (including Tm4, Tm3, and Tm2)
are individually, collectively (p-val = 0.3966), and on average (p-val = 0.112) statistically
insignificant at any conventional confidence level. In addition, the stricter pretrend test also
cannot be rejected (p-val = 0.3871). However, caution is warranted when interpreting
completed fertility results, which are more sensitive to model specification and more often
fail the group of pretrend tests. The full test results can be found in Tables A2 to Table A7 in

the appendix.

Apart from the main identification assumptions, we further consider other concerns that
may undermine our identification. One threat is potential confounders that correlate with
both policy timing and outcomes. For instance, labor market outcomes around age 30 years
of the studied cohort may be severely influenced by the economic shock in Finland during
the 1990s, which could lead to biased estimates if reform adoption correlated with the
economic shock. We thus examine whether the 1990s economic shock confounded the
reform timing and the potential direction of its effect. The data indicated that municipalities
implementing the reform later experienced more severe unemployment surges, which, if

anything, likely contributes to the opposite of our results.

Another concern relates to the randomness of the reform timing. We perform a

municipality-level test (not reported) to check whether pre-reform characteristics, such as



educational level, total fertility rate, sex ratio, population size, and unemployment rate in
1970 determined the reform timing. Within regions, none of the municipality-level factors
significantly determined reform timing, suggesting that the reform adoption was effectively
random. Finally, to support the validity of our natural experiment design, we perform
placebo tests (not reported) using randomized reform timing. The results did not show
significant policy effects, confirming that the observed results depended on the actual

reform timing.

To examine whether the fertility impact only comes from those with low socioeconomic
status (SES), we examine the impact heterogeneity by parental educational level. Table A9
presents results stratified by SES; high SES includes individuals with at least one parent
having upper secondary education and above, while low SES includes those whose parents
have at most basic education. The reform’s effects on childlessness and completed fertility
were remarkably similar across groups; childlessness increased by 1.80 pp among low-SES
women and 1.86 pp among high-SES women, while completed fertility declined by 0.05
children in both groups. Notably, the delay in age at first birth was stronger among children
of lower educated parents (0.27 years) and statistically insignificant in among high SES
women. Thus, the reform’s fertility effects are more evident among, but not confined to,

socioeconomically disadvantaged populations.

Discussion

This study examines the long-term fertility effects of the Finnish comprehensive school
reform in the 1970s, which delayed school tracking and reduced the emphasis on vocational
education. Using rich population register data and modern difference-in-difference

estimators, we find that the reform significantly reduced fertility among women, reflected



by a higher probability of lifetime childlessness (approximately 1.8 percentage points, or
10% relative to the mean), and delayed the age at first birth (0.15 years), while having
negligible fertility effects for men. The impact was stronger for cohorts with longer exposure

to the reform, supporting a cumulative effect.

The reform shifted students from vocational to academic tracks, increasing the likelihood of
completing academic upper secondary education and pursuing tertiary education, with
stronger effects for women. These results are consistent with previous studies based on two-
way fixed effects (Pekkarinen, 2008; Ollikainen, 2021) but obtained in this study using more
robust DiD methods. Delayed fertility is conventionally understood as a consequence of
longer time spent in education and later graduation (Ni Bhrolchain & Beaujouan, 2012). In
the Nordic context, higher education is strongly associated with postponement of
childbearing, though not necessarily with lower fertility (Andersson, et al., 2009).
Interestingly, the reform did not increase the age at graduation; women’s age at their
highest degree decreased slightly, as fewer pursued multiple degrees and completed
education more directly. This indicates that fertility effects were not driven by shifts in
educational timing, but rather by the broader implications of academic track selection and

potential changes in childbearing culture among higher educated females.

In contrast to a recent study of Norway'’s college expansion adopting similar identification
strategies (Rogne, et al., 2025), which found negligible effects on fertility and a modest
increase in childlessness among women, our results suggest stronger fertility responses in
the Finnish context. The difference in fertility responses may be attributed to the
characteristics of the two policies. First, the Norwegian policy emphasized college-level

educational attainment, while the Finnish policy affected the basic education curriculum and



the age at tracking. These differences strongly suggest that future fertility research should
further investigate the qualitative dimension of education. Additionally, rather than
influencing individuals at age 18 after high-school graduation, the Finnish reform affected
individuals at a much younger age. This suggests that earlier intervention may be more

effective in shaping values and behaviors related to education and family formation.

A key mechanism appears to be early labor market outcomes. Women exposed to the
reform experienced higher unemployment and reduced continuous employment between
ages 27-34 years, while men faced similar but smaller disruptions. Prior research shows that
economic uncertainty and precarious employment are key drivers of postponed family
formation (Blossfeld, et al., 2006; Vignoli, et al., 2020). Given that the late 20s and early 30s
are prime childbearing years, our findings suggest that pursuing an academic track altered
early labor market trajectories, increasing exposure to instability and amplifying fertility
postponement. Thus, early-career disadvantages partly offset the long-term employment

benefits of academic education during the period most critical for family formation.

Analyses by parental education suggest that the fertility effects among women were not
confined to specific socioeconomic groups; the effect size of increases in childlessness and
decreases in completed fertility is similar across both lower- and higher-SES backgrounds,
although delays were stronger among children of lower-educated parents. This underscores
that structural features of the education system, such as the timing of tracking, can have

population-wide implications.

Gender differences were pronounced. Both men and women experienced changes in
educational trajectories and early labor market outcomes, yet only women’s fertility was

measurably affected. This likely reflects the greater sensitivity of women’s reproductive



timing to the combination of academic track selection and early-career instability. By
contrast, men’s fertility is less constrained by age, which may explain why similar disruptions
did not produce measurable effects for men. Furthermore, the tertiary educated may earn
more later in life (Ollikainen, 2021), which could negatively impact women through rising
opportunity costs and positively impact men through enhanced capacity. This would
reinforce the negative early-life fertility effect among women but offset it among men,

leading to a null effect among males.

Although not directly examined in this study, other mechanisms, such as norms and
partnership dynamics, may also have contributed. Academic tracks and tertiary education
may shape expectations, life priorities, and social norms around family formation, consistent
with the Second Demographic Transition (SDT) framework, which emphasizes how greater
individualization and changing values can produce later and lower fertility (e.g., see
Lesthaeghe (2010)). Regarding partnerships, we examine union formation by age 50 years
and found no significant changes in the probability of ever marrying or cohabiting (results
not shown). More detailed partnership histories—covering timing, duration, and quality—

would be needed to fully assess these pathways.

Taken together, the 1970s Finnish reform illustrates a trade-off between short-term labor
market disadvantages and long-term educational gains. By shifting students toward
academic tracks, the reform increased tertiary attainment and improved long-term
employment prospects (Ollikainen, 2021), yet early-career instability during prime
childbearing years contributed to delayed and reduced fertility among women. Fertility
effects appeared to operate through these early labor market challenges rather than

through extended time in schooling, highlighting how short-term disruptions can interact



with long-term gains over the life course to produce unintended demographic
consequences. Overall, our findings provide robust causal evidence that structural features
of education systems—such as tracking policies and curriculum design—can have lasting

population-level fertility impacts.
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Tables and Figures

Table 1 Fertility among the analytical sample, by cohort and educational level

Birth cohort Education

Total 1960 1961 1962 1963 1964 1965 1966 Basic  Sec. Tertiary
Females
Prop. childless  0.18  0.17 0.17 0.18 0.18 0.19 0.19 019 0.19 017 0.19
Compl. fertility  1.94  1.98 1.96 1.95 1.95 1.93 1.93 1.91 2.06 201 184
Age at firstbirth 26.75 26.19 26.42 26.61 26.82 27.00 27.08 27.20 2352 2582 28.63
Males
Prop. childless  0.27  0.26 0.26 0.27 0.27 0.27 0.28 028 034 028 0.20
Compl. fertility 173 1.74 1.75 1.73 1.74 1.72 1.71 1.70 1.58 169 1.88
Age at firstbirth 29.16 28.72 28.94 29.16 29.20 29.24 2937 29.55 2756 28.79 30.53

Notes: means are reported everywhere.

Table 2 Policy impact on fertility outcomes by sex

Prob. childless

Completed fertility

Age at first birth (if any)

Females Baseline W. Covar Baseline W. Covar Baseline W. Covar
0.012***  (0.018*** -0.008 -0.051** 0.154** 0.146**
Post_avg. ATT
(0.004) (0.006) (0.016) (0.023) (0.069) (0.061)
Region FE No Yes No Yes No Yes
Parental controls No Yes No Yes No Yes
Pretrend test p-val  0.126 0.387 0.346 0.017 0.187 0.274
Obs. 211,657 166,990 211,657 166,990 173,874 137,690
Males
Post_avg. ATT 0.002 0.001 0.011 0.002 0.067 0.067




(0.006) (0.006) (0.018) (0.025) (0.060)  (0.078)

Region FE No Yes No Yes No Yes
Parental controls No Yes No Yes No Yes
Pretrend test p-val  0.492 0.031 0.020 0.044 0.142 0.446
Obs. 219,858 173,901 219,858 173,901 160,926 129,137

Notes: Standard errors are clustered at the municipality level. *p <.10; **p <.05; *** p <.001. Post_avg.
ATT refers to the average treatment effects averaged from post-treatment cohorts. Parental controls
include father’s and mother’s language and education level. The null hypothesis for the pretrend test is

that all cohort-group-specific average treatment effects within the pre-treatment window are equal to 0.

Table 3 Policy impact on education outcomes by sex

Academic secondary Tertiary attainment

Baseline W. Covar Baseline W. Covar
Females

0.026** 0.017*** 0.022** 0.014**
Post_avg. ATT

(0.011) (0.007) (0.009) (0.006)
Parental controls No Yes No Yes
Regional FE No Yes No Yes
Pretrend test p-val 0.018 0.003 0.295 0.250
Obs. 211,657 166,990 211,657 166,990
Males

0.010 0.012** 0.011 0.010*
Post_avg. ATT

(0.007) (0.006) (0.008) (0.006)
Parental controls No Yes No Yes
Regional FE No Yes No Yes
Pretrend test p-val 0.001 0.120 0.001 0.004

Obs. 219,858 173,901 219,858 173,901




Notes as in Table 2.

Table 4 Policy impact on early-life employment by sex

Nr. years unemployed Stable employment

Baseline W. Covar Baseline W. Covar
Females

0.123%*=** 0.090*** -0.032***  -0.029***
Post_avg. ATT

(0.032) (0.032) (0.006) (0.007)
Parental controls No Yes No Yes
Regional FE No Yes No Yes
Pretrend test p-val 0.469 0.067 0.187 0.385
Obs. 204,216 161,455 204,216 161,455
Males

0.056*** 0.036* -0.018***  -0.014**
Post_avg. ATT

(0.019) (0.021) (0.006) (0.007)
Parental controls No Yes No Yes
Regional FE No Yes No Yes
Pretrend test p-val 0.639 0.043 0.117 0.151
Obs. 211,408 167,869 211,408 167,869

Notes as in Table 2.
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Figure 1 Dynamic impact on fertility, by sex

Notes: estimates from our preferred model with covariates reported in Table A2-A7. Exposure is defined based

on age at reform with reference group exposure t =-1, age at reform = 12. Uniform 95% confidence interval is

presented.
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Figure 2 Dynamic impact on education, by sex

Notes: dynamic estimates from our preferred model with covariates. Exposure is defined based on age at re-

form with reference group exposure t = -1, age at reform = 12. Uniform 95% confidence interval is presented.
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Appendix

Table Al Treatment status by reform year and birth cohort

Reform year

Birth cohort 1972 1973 1974 1975 1976 1977

1960 untreated untreated untreated untreated untreated untreated
1961 untreated untreated untreated untreated untreated
1962 untreated untreated untreated untreated
1963 untreated untreated untreated
1964 untreated  untreated
1965 untreated

1966°

Table A2 Prob. childless, females

Prob. childless

Coefficient  Std. err. z P>z [95% conf. interval]
Tm4 -.0084863  .0062357 -1.36  0.174 -.0207081 .0037356
Tm3 -.0047709  .005232 -091  0.362 -.0150254 .0054835
Tm2 -0075248  .0051402 -1.46  0.143 -.0175994 .0025498
TpO .0039571 .0050973 0.78 0.438 -.0060334 .0139477
Tpl .0098314 .0054456 1.81 0.071 -.0008418 .0205047
Tp2 .0193799 .0073925 2.62 0.009 .0048908 .0338689
Tp3 .0160259 .0087851 1.82 0.068 -.0011926 .0332443
Tp4 .0385994 .0124083 311 0.002 .0142795 .0629192

3 Birth cohort 1966 is effectively not used in identification, since cohort 1966 were treated in all municipalities
meaning there is no control group.



Post_avg .0175587 .0060055 2.92 0.003 .0057881 .0293294
Pre_avg -.0069273 .0043646 -159  0.112 -.0154818 .0016271
Joint test Tm’s chi2(3) =2.97, p-value = 0.3966, HO: Tm4=Tm3=Tm2=0

Pretrend test chi2(9) =9.5617, p-value = 0.3871, HO: Pre-treatment attgts are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.
Table A3 Completed fertility, females
Completed fertility
Coefficient Std. err. z P>z [95% conf. interval]

Tm4 .0530932 .0199127 2.67 0.008 .0140651 .0921213
Tm3 -.0078641 .0194568 -0.40 0.686 -.0459987 .0302705
Tm2 -.0083534 .0170638 -0.49 0.624 -.0417979 .0250911
TpO -.0075465 .0183121 -0.41  0.680 -.0434376 .0283445
Tpl -.0451165 .0207357 -2.18  0.030 -.0857578 -.0044753
Tp2 -.0351194 .0344346 -1.02  0.308 -.10261 .0323711
Tp3 -.0692451 .0324932 -2.13  0.033 -.1329306 -.0055595
Tpd -.0994322 .0475166 -2.09  0.036 -.1925631 -.0063014
Post_avg -.051292 .0230852 -2.22  0.026 -.0965381 -.0060458
Pre_avg .0122919 .0138571 0.89 0.375 -.0148676 .0394514

Jointtest Tm’s  chi2(3) = 8.58, p-value = 0.0355, HO: Tm4=Tm3=Tm2=0

Pretrend test  chi2(9) = 20.1264, p-value = 0.0171, HO Pre-treatment within window are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.

Table A4 Age at first birth (if any), females

Age at first birth (if any)



Coefficient Std. err. z P>z [95% conf. interval]

Tm4 -.2052876 .1084714 -1.89  0.058 -.4178876 .0073124
Tm3 -.0444042 .0749543 -0.59  0.554 -.1913119 .1025034
Tm2 .0299461 .0700324 0.43 0.669 -.107315 1672072
TpO 0771762 .072527 1.06 0.287 -.0649742 .2193265
Tpl .228129 .0896994 2.54 0.011 .0523214 .4039365
Tp2 1978711 .0839841 2.36 0.018 .0332654 .3624769
Tp3 1344641 .1108079 1.21 0.225 -.0827154 .3516436
Tp4 .0915314 .1337102 0.68 0.494 -.1705359 .3535986
Post_avg .1458344 .0613505 2.38 0.017 .0255896 .2660791
Pre_avg -.0732486 .0664892 -1.10  0.271 -.2035649 .0570678

JointtestTm’s  chi2(3) =5.76, p-value = 0.1236, HO: Tm4=Tm3=Tm2=0

Pretrend test chi2(9) =11.0217, p-value = 0.2742, HO Pre-treatment within window are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.
Table A5 Prob. childless, males
Prob. childless
Coefficient ~ Std. err. z P>z [95% conf. interval]

Tm4 .0096835 .0070814 1.37 0.171 -.0041959 .0235628
Tm3 .0101381 .0062591 1.62 0.105 -.0021295 .0224056
Tm2 .0047156 .0049224 0.96 0.338 -.0049321 .0143632
TpO .0074063 .0056104 1.32 0.187 -.0035898 .0184024
Tpl .0083385 .0086424 0.96 0.335 -.0086004 .0252773
Tp2 -.0064898 .0074681 -0.87 0.385 -.0211271 .0081475
Tp3 -0070284  .0083908 -0.84 0.402 -.0234741 .0094173

Tp4 .0010227 .0143648 0.07 0.943 -.0271317 .0291772




Post_avg .0006499 .0064438 0.10 0.920 -.0119797 .0132794
Pre_avg .008179 .0044473 1.84 0.066 -.0005376 .0168956
Joint test Tm'’s chi2(3) = 3.52, p-value = 0.3186, HO: Tm4=Tm3=Tm2=0

Pretrend test chi2(9) = 18.4060, p-value = 0.0307, HO Pre-treatment within window are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.
Table A6 Completed fertility, males
Completed fertility

Coefficient Std. err. z P>z [95% conf.  interval]
Tm4 -.0285125 .0203624 -1.40 0.161 -.0684221 .0113971
Tm3 -.0410547 .0175054 -2.35 0.019 -.0753646 -.0067449
Tm2 -.0098264 .0179071 -0.55 0.583 -.0449237 .0252708
TpO -.0393962 .0187224 -2.10 0.035 -0760914  -.002701
Tpl -.0203775 .0264859 -0.77 0.442 -.0722888 .0315339
Tp2 .0098296 .0280262 0.35 0.726 -.0451007 .0647599
Tp3 .0189606 .029184 0.65 0.516 -.038239 .0761602
Tp4 .0432536 .0650965 0.66 0.506 -.0843332 .1708404
Post_avg .002454 .0246214 0.10 0.921 -.0458029 .050711
Pre_avg -.0264646 .0132554 -2.00 0.046 -.0524447 -.0004845

Jointtest Tm’s  chi2(3) =6.07, p-value = 0.1080, HO: Tm4=Tm3=Tm2=0

Pretrend test chi2(9) = 17.2866, p-value = 0.0444, HO Pre-treatment within window are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.

Table A7 Age at first birth (if any), males

Age at first birth (if any)



Coefficient Std. err. z P>z [95% conf.  interval]

Tm4 .0665645 .1026591 0.65 0.517 -.1346437 2677726
Tm3 .0064363 .0797074 0.08 0.936 -.1497874 .16266
Tm2 -.1116738 .0751653 -1.49 0.137 -.258995 .0356475
TpO -.0070548 .0631985 -0.11 0.911 -.1309216 116812
Tpl .1011454 .0823811 1.23 0.220 -.0603186 .2626094
Tp2 .080948 .1069644 0.76 0.449 -.1286983 .2905943
Tp3 1579123 1124712 1.40 0.160 -.0625272 .3783517
Tp4 .0007828 1940731 0.00 0.997 -.3795935 .3811591
Post_avg .0667467 .0775901 0.86 0.390 -.085327 .2188205
Pre_avg -.012891 .0621893 -0.21 0.836 -.1347797 .1089977

Jointtest Tm’s  chi2(3) = 3.78, p-value = 0.2863, HO: Tm4=Tm3=Tm2=0

Pretrend test chi2(9) =8.9074, p-value = 0.4459, HO Pre-treatment within window are equal to 0

Notes: parental controls and regional fixed effects are included. Standard errors are clustered at the munici-

pality level.

Table A8 Additional results on education

Any vocational  Any vocational Age at Number of
secondary, secondary, graduation, degrees,
females males females females
-0.030*** -0.012** -0.325*** -0.023*
Post_avg. ATT
(0.011) (0.006) (0.073) (0.012)
Pretrend test p-val 0.120 0.143 0.357 0.011
Obs. 147,842 143,732 147,842 147,842

Notes: parental controls and regional fixed effects are included across all specifications. Standard errors

are clustered at the municipality level. *p <.10; **p < .05; *** p<.001.



Table A9 Heterogeneous impact on women’s fertility outcomes by family SES

High SES

Post_avg. ATT

Obs.

Low SES

Post_avg. ATT

Obs.

Prob. childless Completed fertility ~ Age at first birth
(if any)

0.019** -0.049 -0.111

(0.008) (0.036) (0.110)

72,974 72,974 59,331

0.018** -0.054* 0.271***

(0.008) (0.030) (0.100)

94,016 94,016 78,359

Notes: parental controls and regional fixed effects are included across all

specifications. Standard errors are clustered at the municipality level. *p <.10;

**p <.05; *** p<.001.
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Figure Al Education system before and after the reform in Finland



Sources: Pekkarinen (2008).

Figure A2 Implementation of the reform across Finland

Sources: Pekkarinen (2008).

Figure A3 Dynamic policy impact on unemployment prob. at age 31-34 years, respectively, females

Notes: dynamic estimates from our preferred model with covariates. Exposure is defined based on age at

reform with reference group t = -1, age at reform = 12. Uniform 95% confidence interval is presented.



Figure A4 Dynamic policy impact on unemployment prob. at age 31-34 years, respectively, males

Notes: dynamic estimates from our preferred model with covariates. Exposure is defined based on age at

reform with reference group t = -1, age at reform = 12. Uniform 95% confidence interval is presented.
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