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Abstract

We examine the long-term effects of maternal general education on infant health, leveraging a
nationwide secondary school reform in Spain that expanded academic instruction without in-
creasing years of schooling. Using newly digitized enrollment data linked to administrative birth
records, we find that the reform significantly reduced very preterm birth and overall prematu-
rity, with gains concentrated at the lower tail of the gestational age distribution. Mechanism
evidence from high-quality adult survey data is consistent with reform-induced improvements in
women’s information-processing skills, reductions in risky prenatal behaviors, higher labor force
participation, and more effective family planning.
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1 Introduction

Health at birth deficits, such as low birth weight and preterm birth, have persistent negative ef-
fects on individual well-being and impose substantial burdens on both health systems and families
(Cunha et al., 2010; Currie, 2011; Almond et al., 2018). For individuals, being born preterm is the
leading cause of infant mortality before the age of five, and the labor market penalties of being born
low weight are large. A 10% decrease in birth weight reduces full-time earnings by approximately
1%, comparable to losing a quarter year of education (Black et al., 2007; Currie and Moretti, 2007).
For the economy as a whole, the financial burden is further reflected in high medical costs. Saving
a newborn life at a birth weight near 1,500 grams is estimated to cost approximately $550,000 (in
2006 dollars) (Almond et al., 2010). Despite significant advancements in medical care over the
past decade, the challenge remains, as the global incidence of preterm birth has remained largely
unchanged (WHO-UNICEF, 2023). This persistent trend has led to growing calls for interventions
beyond medical care, emphasizing the need to address socioeconomic factors such as poverty and
access to education to effectively tackle these deficits (Almond and Currie, 2011; Aizer and Cur-
rie, 2014; Aizer et al., 2022). While prior research shows that maternal education improves infant
health, the role of general education remains unclear because large-scale reforms jointly alter educa-
tion content and years of schooling. Yet answering this question is central for policy, as governments
routinely make curriculum design choices with potential intergenerational consequences. Leveraging
a nationwide high-school reform in Spain that expanded general education content without extend-
ing years of schooling, we present the first causal evidence at scale on the effect of general education
on a wide range of infant health outcomes.

Standard economic models of human capital identify multiple channels through which mater-
nal general education, acquired during adolescence, shapes infant health outcomes (Cunha and

Heckman, 2007, Heckman, 2007). Compared with vocational instruction, which aims to develop



occupation-specific skills, general education builds cognitive flexibility and analytical skills that are
broadly applicable across contexts, improving mothers’ ability to acquire, process, evaluate, and
act on information relevant to health and fertility decisions (Grossman, 1972; Thomas et al., 1991).
Higher-skilled mothers are more likely to adopt healthier behaviors, including reduced smoking,
greater use of prenatal care, and more effective contraception (Rosenzweig and Schultz, 1989; Cur-
rie and Moretti, 2003), as these decisions require understanding risks, interpreting medical advice,
and responding to new information. For example, this includes higher ability to learn about the
risks of alcohol consumption during pregnancy, using contraceptives effectively, and correctly follow-
ing medical instructions, such as reading a drug prescription or interpreting health advice. General
education also raises mothers’ earning potential, directly through skills that are transferable across
occupations and sectors and indirectly through positive assortative mating with more educated
partners (Goldin, 2001, Hanushek et al., 2017). Higher household resources, in turn, enable greater
investment in health inputs such as nutrition, prenatal care, and housing, improving infant health
outcomes (Behrman and Rosenzweig, 2004; Currie, 2009).

Spain’s 1990 LOGSE reform offers a particularly clean setting to study the causal effect of
general education on infant health, because it substantially expanded students’ exposure to general
education without raising total years of schooling. Introduced to align Spain’s education system
with European Communities standards following Spain’s accession in 1986, the reform replaced a
system in which students sorted into general or vocational programs at age 14 with a common
general program for all students until age 16. Under the pre-reform system, vocational students
received occupation-specific training and apprenticeships with minimal academic instruction, so
the shift to a common general program represented a large change in education content for this
group, without any corresponding change in years of schooling. The reform was implemented

against a background of near-universal school attendance among 14- to 16-year-olds, largely due



to a 1980 national labour law setting the minimum legal working age at 16, so that the expansion
in general education content was not accompanied by an increase in enrollment.! Implementation
was staggered across provinces between 1989 and 2000, with timing driven by administrative and
logistical constraints, such as teacher availability and infrastructure capacity, rather than by local
socioeconomic or health conditions. Because vocational and general programs were typically offered
within the same schools, the reform entailed minimal changes in peer composition, allowing us to
isolate the role of general education from the effect of other schooling inputs.

Our analysis combines newly digitized administrative records with population-wide health data,
allowing us to measure both exposure to the LOGSE reform and infant health outcomes with unusual
precision. We construct a continuous, province—cohort index of reform exposure using enrollment
records from the 1989-2000 school years, which captures the phased rollout of LOGSE and closely
mirrors its implementation. We link this exposure index to administrative birth records containing
detailed information on infant health and maternal characteristics. To investigate underlying mech-
anisms, we further link these data to multiple nationally representative surveys collected when the
treated cohorts reached childbearing age, providing a rare combination of outcomes on education,
information processing skills, labor market participation, and maternal health behaviors.

We use a generalized difference-in-differences (DiD) design that exploits quasi-experimental vari-
ation from the staggered rollout of the LOGSE reform across provinces and birth cohorts. The
specification allows outcomes to evolve flexibly across cohorts and provinces, accounting for smooth
differences in underlying trends and isolating variation associated with reform exposure rather than
fixed provincial differences or common time shocks. We complement our baseline design with a
dynamic event-study approach that is robust to heterogeneous treatment effects, as is standard in

settings with variation in treatment timing and intensity (De Chaisemartin and D’Haultfoeuille,
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2024). We further assess robustness to time-varying provincial characteristics and mobility.

We find that exposure to general education improves infant health across a wide range of out-
comes. An additional year of general schooling reduces very preterm birth by 0.13 percentage points,
a 16% decline relative to baseline, corresponding to approximately 388 fewer very preterm births
per cohort of 150,000 births. Since very preterm births account for roughly 52% of deaths before
age five in high-income countries (Barfield, 2018), this implies a reduction in infant mortality of ap-
proximately 8% per additional year of general schooling. We also find a 4.2% reduction in preterm
birth, and positive point estimates on low birth weight and gestational age, although these are less
precisely estimated. The pattern of effects across gestational weeks, with improvements throughout
the lower tail of the distribution, is consistent with a nationwide reform operating across the full
population, where education-driven gains are concentrated among births at higher baseline risk.

Additional evidence indicates that increased exposure to general education content is the key
channel through which the reform improved infant health. In the pre-reform setting labour market
regulations in Spain meant that the majority of teenagers remained in school until age 16. Consistent
with this, the LOGSE reform did not change average years of schooling, high school completion, or
college attendance. The absence of changes in these educational outcomes aligns with our finding
that the health gains are concentrated among girls who would have entered vocational programs in
any case. For this group, the reform delayed entry into vocational education by two years, resulting
in two additional years of general academic instruction, while leaving the educational trajectories
of girls in the general education program unchanged. We also rule out that our results are driven
by changes in peer composition or fertility behavior.?

We investigate the mechanisms linking increased exposure to general education to improvements

in infant health at birth by examining adult information processing skills, health behaviors, and la-

’In a standard quantity-quality framework, higher education may affect fertility timing or completed fertility
(Becker, 1973; Goldin, 2006).



bor and marriage market outcomes. Mothers exposed to more general education score significantly
higher in numeracy in the 2011 PTAAC assessments, consistent with lasting gains in information-
processing skills. These skill improvements are accompanied by lower alcohol consumption during
pregnancy and a higher likelihood of marriage prior to birth, patterns indicative of healthier behav-
iors and greater capacity to plan fertility. The reform also increases maternal labor force participa-
tion by 3.2%, with no corresponding changes in occupational status, partnership rates, or partner
characteristics, pointing to effects concentrated on the extensive margin of labor supply. These
patterns align with the observed reductions in very preterm birth and very low birth weight and
are consistent with improved information-processing skills, related health behaviors, and stronger
maternal attachment to the labor market as plausible mechanisms.

Our analysis makes two main contributions to the literature. First, we identify a previously
unmeasured margin through which education affects the next generation: the type of human cap-
ital schools produce. Previous studies using nationwide school interventions that increased years
of schooling without altering curriculum content generally find limited effects on infant health out-
comes (Lindeboom et al., 2009; McCrary and Royer, 2011). In contrast, studies of comprehensive
school reforms and college expansions that simultaneously increased schooling duration and expo-
sure to general academic instruction find improvements in infant health (Currie and Moretti, 2003;
Grytten et al., 2014). More recently, Dursun et al. (2024) show that increasing academic course
requirements within the U.S. general high school track also improves infant health outcomes for
Black mothers. These findings suggest that general education content may play an important role
in shaping intergenerational health. Yet existing interventions do not cleanly isolate the effect of
broad general education either because they also extend years of schooling or because they cap-
ture piecemeal changes in course requirements within an already general secondary curriculum. We

address this question using Spain’s 1990 LOGSE reform, which replaced early vocational special-



ization with two additional years of broad general education while holding total years of schooling
constant, generating a large shift from specialized to broad-based human capital acquisition during
adolescence for students who would otherwise have entered vocational pathways. Combining the
nationwide implementation of the reform with continuous province-cohort variation in exposure and
population-wide administrative birth records covering the universe of births in Spain, we estimate
the causal effect of general education across the full distribution of birth outcomes, including rare
but economically costly outcomes such as very low birth weight and extreme prematurity. We find
that greater exposure to general education substantially improves infant health outcomes, with the
largest effects concentrated at the lower tail of the birth outcome distribution. That these effects
emerge in Spain, a country with universal prenatal care and a generous welfare state, suggests that
the effects of general education may be even larger in settings with weaker social insurance systems
and more limited access to healthcare.

We also contribute new evidence on the mechanisms linking maternal general education to infant
health. Prior evidence documents improvements in maternal behaviors and socioeconomic outcomes,
including reductions in smoking and increases in prenatal care utilization (Currie and Moretti, 2003;
McCrary and Royer, 2011; Dursun et al., 2024), as well as gains in household resources operating
partly through partner characteristics (Currie and Moretti, 2003; Lindeboom et al., 2009; McCrary
and Royer, 2011). Far less is understood about how these mechanisms operate in response to
increases in maternal general education in isolation. We address this gap by linking exposure to a
secondary school reform to adult information processing skills, and to related outcomes in health
behavior, marriage, and labor supply. The evidence is consistent with improvements in information-
processing skills, healthier prenatal behaviors, and greater maternal labor force participation as
potential channels through which general education may affect infant health, and with adolescence

being a crucial window for educational investments with lasting intergenerational effects (Almond



et al., 2018; Guryan et al., 2023; Currie and Aizer, 2024).

The remainder of the paper is organized as follows. Section 2 describes the institutional back-
ground of the Spanish secondary education system before and after the LOGSE reform. Section 3
presents the data, sample construction, and the reform exposure index underlying the identification
strategy. Section 4 outlines the empirical framework. Section 5 reports the main results on maternal
education and infant health outcomes, together with a set of robustness and validation exercises.
Section 6 examines the mechanisms through which increased exposure to general education affects

infant health at birth. Section 7 concludes.

2 Institutional Background: the LOGSE Reform

The 1990 LOGSE reform was introduced by the national government with the aim of improving
workforce competitiveness and supporting Spain’s integration into the European Union. Before
LOGSE, the Spanish education system was governed by the 1970 LGE reform, which allowed stu-
dents to access either upper secondary general education or vocational studies at age 14. Following
the LOGSE reform, all students were required to follow a common core of general education subjects
until age 16. This change delayed early specialization and ensured that all students acquired core
academic skills before entering the labor market.?

Figure 1 compares the pre- and post-reform lower secondary education curricula. Panel A shows
that, before LOGSE, vocational students at age 14 received limited general instruction, focusing
instead on occupation-specific training and apprenticeships. In contrast, students in the general
education program followed a broader set of academic subjects, referred to as the general education

curriculum. As illustrated in Panel B, the reform eliminated vocational instruction from lower

3For the legal foundations of the reforms, see Organic Law 1/1990, which implemented the LOGSE reform (Ley
Orgdnica de Ordenacion General del Sistema Educativo), and Law 14/1970, which introduced the earlier LGE reform
(Ley General de Educacion).
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secondary education, requiring all students to complete a common core in general education subjects
through age 16. While the academic content of the general education program remained largely
unchanged, the reform substantially altered the curricula for vocational students by extending to
them the same general education curriculum previously followed only by their general education

program peers.

Figure 1: Educational Curricula Before and After the Reform at Age 14

Panel A. Pre-Reform System Panel B. Post-Reform System
Lower
Secondary Academic
General Subjects
y r (General Education
Education Curriculum)
LOGSE ) LOw ; Academic
REFORM Secondary Subjects
Academic General (General Education
Subjects Education Curriculum)
Lower (basic)
Vocati oln al Occupation-
Education Specific Subjects
+
Apprenticeships

Notes: The general education curriculum under the pre-reform system (Panel A) included core academic subjects
such as mathematics, sciences, Latin, social sciences, languages (native and foreign), and physical education. Voca-
tional students under the pre-reform system (Panel A) received basic academic instruction limited to social sciences,
languages, and physical education, alongside five occupation-specific subjects and apprenticeships. In the post-reform
system (Panel B), the common general education curriculum included the same core academic subjects in the pre-
reform system (mathematics, academic stream-specific subjects such as sciences and Latin, social sciences, languages
(native and foreign), and physical education) plus ethics, and technology and digitalization.

The Spanish central government allowed education centers up to ten school years, from 1989-1990
to 1999-2000, to fully implement the LOGSE reform. This resulted in a staggered roll-out across
provinces with students’ exposure to the reform varying substantially both across space and time.
Panel A in Figure 2 uses enrollment data from national education registries to show how, over the

transition period, the share of 14-year-olds enrolled in the post-reform system steadily increased,



while enrollment in the pre-reform system declined at a similar rate. Importantly, dropout rates
remained close to zero throughout this period. At the start of the rollout in 1989-1990 school
year, 5% of 14-year-olds were in the post-reform secondary education system. Enrollment shifted
gradually, reaching a 50-50 split by 1996-1997 school year, and 99% in the post-reform system by
1998-1999 school year. Panel B in Figure 2 highlights that the pace of implementation differed
markedly across provinces, contributing to significant spatial variation in students’ exposure to the
reform. This variation is visually represented through shading, with darker provinces adopting
earlier. Some provinces reached over 50% enrollment of 14-year-olds in the post-reform system as
early as the 1994-1995 school year, while others did not cross this threshold until 1998-1999 school
year.

The timing of implementation varied due to administrative decisions made across multiple levels
of government including local, regional, and national. These differences arose from the complex
and often lengthy processes involved in navigating the regulatory framework. Regional and local
education authorities were responsible for adapting school infrastructure and the supply of subject-
specific teachers to meet the new curricular requirements, while the national government set the
legislative framework and administered the funding. As noted by Marchesi (2020), the implemen-
tation process faced a range of administrative challenges that varied considerably across provinces.
First, local systems faced acute teacher shortages driven by the expanded academic requirements
for vocational students. Second, infrastructure-related delays arose from the need to reconfigure
facilities in order to integrate these students into the enhanced general education framework. Third,
unexpected changes in cohort sizes also disrupted planning and implementation. These shocks are
arguably orthogonal to potential changes in the health of the next generation, and provide a source
of exogenous variation that we exploit for identification. Previous studies have similarly exploited

variation in the staggered implementation of LOGSE, using alternative measures of reform expo-



sure, to study educational, cognitive, and labor market outcomes (Felgueroso et al., 2014; Felfe
et al., 2015; Robles-Zurita, 2017; Bellés-Obrero and Duchini, 2019).

Due to key institutional features, the LOGSE reform increased general education content while
keeping other critical factors largely unchanged. First, the reform did not affect total years of
schooling. According to official figures, secondary school enrollment among 14- to 16-year-olds was

4 As documented by Bellés-Obrero and

already nearly universal, around 95%, before the reform.
Duchini (2021), this was largely due to a 1980 national labor law setting the minimum working
age at 16, which effectively limited the outside options available to teenagers and kept them in
school.” Our first-stage results confirm this in section 5.1. Second, the LOGSE reform led to
limited changes in peer composition, as students were already learning in integrated environments

prior to its implementation given that vocational and general education programs were frequently

housed within the same school buildings, a pattern supported by the evidence in section 5.3.

3 Data

To measure the causal impact of mothers’ increased general education on children’s health at birth,
we use a rich set of high-quality administrative registers that offer both fine-grained educational
exposure measures and complete population coverage of birth outcomes. Table Al in the Appendix
provides an overview of the data sources, including the register name, unit of observation, a brief
description, main outcome variables, and other available information.

Exposure to the LOGSE reform is captured by a province-level intensity index constructed using
administrative enrollment records from 1989-1990 to 1999-2000, which we manually digitized. The
exposure index captures the granular variation in implementation intensity at age 14 across birth

cohorts and provinces (see Panel A in Table A1 in the Appendix). Specifically, the LOGSE exposure

“See Servicio de Estudios Estadisticos (1994) for enrollment rates.
®Law 8/1980 of the Workers’ Statute.
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Figure 2: Geographic and Temporal Variation in LOGSE Reform Implementation

Panel A. Share of 14-Year-Old Students Enrolled in Pre- and
Post-Reform Systems, by School Year

40.00 60.00 80.00 100.00
1 1 | I

Share Enrolled (Age 14)
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1
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Panel B. School Year When Each Province First Reached 50 Percent of 14 Year Old
Students Enrolled in the Post Reform System
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Notes. Panel A shows the levels of enrollment of 14-year-old students across the pre- and post-reform high school
system during the transition period. Panel B shows the first school year in which a province reached more than 50%
of 14-year-old students enrolled under the post-reform education system. Provinces are shaded from white to black,
with darker shades indicating earlier adoption and lighter shades indicating later adoption. Source: Annual Education
Statistics reports, Statistical Office of the Education Ministry, multiple years: 1989-2001.
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index reflects the number of 14-year-old students enrolled in the old and new systems during the
transition period, based on high-resolution province-by-school-year data. Focusing on 14-year-old
allows for a sharp definition of treatment that aligns with the institutional design of the reform.
This approach minimizes contamination from partially treated or untreated individuals, ensures
that we capture true variation in general education exposure (rather than downstream educational
choices), and reduces measurement error in treatment assignment. The index of reform exposure is

calculated as shown in equation (1):

LOGSEy,
LOGSEy, + LGEy,

ReformExposurey, =

(1)

Where ReformExposure;;, is a continuous treatment variable that captures the intensity and
timing of LOGSE implementation, measured as the proportion of 14-year-old students in cohort
t and province k enrolled under the new system. The numerator reflects the number of students
enrolled in the post-reform (LOGSE) general education program, while the denominator includes
all 14-year-olds enrolled in either the post-reform (LOGSE) system or the pre-reform (LGE) gen-
eral or vocational programs. To precisely identify first-time exposure, we include in the numerator
repeaters from earlier cohorts who, due to grade repetition, were 14-year-old and enrolled when
the new system was introduced. We exclude repeaters from the current cohort who had not pro-
gressed to the appropriate grade and thus were not yet exposed. The index ranges from 0 (no
student enrolled under LOGSE) to 1 (full coverage within a province-cohort). Figure A1l in the Ap-
pendix presents three province-level maps illustrating the evolution of the LOGSE exposure index
(ReformExposure,;,) across representative school years during the transition period. By combining

fine-grained administrative data with a cohort- and grade-specific construction strategy, the index
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captures detailed variation in exposure intensity across provinces and birth cohorts.

Birth outcomes for the children of mothers exposed to the reform are constructed using population-
wide microdata from birth certificates provided by the Spanish National Statistical Institute (INE)
(see Panel A in Table A1l in the Appendix). The dataset covers the universe of births in Spain from
2000 to 2018, drawn from the official civil registry, where registration is mandatory and completed
shortly after delivery. In addition to detailed child-level outcomes, such as gestational age, birth
weight, and birth order, the data include rich information on maternal characteristics, including,
province of residence, and cohort of birth. This level of detail is crucial for accurately linking
mothers to their exposure to the LOGSE reform, which we define based on the mother’s cohort
and province of residence at the time of childbirth.® The combination of comprehensive population
coverage and unusually rich maternal detail makes these data well suited for linking to education
records and for studying how changes in maternal education affect children’s health at birth.

Our sample consists of 1,521,770 first births occurring between 2000 and 2018 to mothers born
between 1975 and 1985 and aged 25-33 at first birth. We focus on first-time mothers for three
reasons. First, infant health at first birth may causally shape subsequent fertility and parental
investment choices, making first births the most informative margin for studying the influence of
maternal education (Wolpin, 1997). Second, higher-order births reflect parents’ fertility preferences,
including desired family size, timing, and spacing, which are systematically related to maternal
education through the Becker quantity—quality framework; analyzing first births therefore provides
a sample that is conceptually aligned with this theoretical structure. Third, restricting attention to
first births follows standard practice in the literature and facilitates direct comparability with prior

literature (eg. McCrary and Royer, 2011). We select mothers born between 1975 and 1985 because

5We use the mother’s province of residence at the time of delivery as a proxy for the province where she attended
high school. This is a reasonable assumption in the Spanish context, where internal migration is relatively low. Using
microdata from the 2021 Spanish Census, we estimate that over 90% of women give birth in the same province where
they lived at age 14. In section 5.3, we also show that the staggered rollout of the reform was not associated with
changes in cross-province migration patterns among women in our sample.
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these cohorts turned age 14 during the 1990s and were differentially exposed to the staggered
rollout of the LOGSE reform across provinces. We further restrict the sample to mothers aged
25-33 at first birth. The lower age bound ensures that women have completed their education by
the time they give birth, allowing us to capture the full LOGSE-induced increase in maternal general
education. Skills acquired during compulsory schooling enhance the productivity of later learning
and capabilities, making completed schooling, rather than education in progress, the relevant causal
margin (Heckman, 2007). The upper age bound corresponds to the oldest age at which the youngest
treated cohort is observed by the end of our sample period, ensuring common support across cohorts.

To alleviate concerns about selection into this sample, as we sample only women who become
mothers, we confirm that LOGSE did not affect either the likelihood of becoming a mother or the
timing of first births, as shown in Section 5.3. We also document that our main results on infant
health at birth are robust to extending the sample to mothers aged up to 43, corresponding to the
end of the fertile age range. As shown in Table A3 in the Appendix, the resulting estimates are
very similar to our baseline results (Table 2), indicating that our age restriction does not exclude a
margin along which the reform affects infant health outcomes.

Following standard practice in the literature, we proxy health at birth using birth weight and
gestational age. In particular, we focus on the incidence of low birth weight (less than 2,500 grams),
very low birth weight (less than 1,500 grams), preterm birth (less than 37 weeks), and very preterm
birth (less than 32 weeks). These clinically meaningful and widely accepted measures are widely
used to document the strong association between maternal education and infant health, and to
capture the impact of early health on later-life outcomes.”

The incidence of adverse birth outcomes in our birth records is similar to rates in other high-

income countries with universal healthcare systems providing broad access to prenatal, delivery,

"See, for example, Currie and Moretti (2003); Behrman and Rosenzweig (2004); Almond et al. (2005); Oreopoulos
et al. (2006); Chou et al. (2010); McCrary and Royer (2011), among others.
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and postnatal care, as in Spain. For example, the share of very preterm births in our sample (about
1%) is similar to estimates reported in other high-income settings (Larroque, 2004; Barfield, 2018;
Ohuma et al., 2023). Detailed summary statistics and definitions of the health outcomes used in
the analysis are provided in Appendix Table A4.

To further support the validity of our identification strategy and examine potential mechanisms
linking maternal education to infant health, we draw on several complementary administrative and
survey data sources. These additional datasets, summarized in Panel B of Table A1 in the Appendix,
allow us to assess changes in maternal educational trajectories, labor market outcomes, cognitive
skills, and health behaviors, thereby enabling a richer understanding of how the reform may have
improved early-life health.

We study the educational choices of potential mothers using the 1991-2018 Spanish Labor Force
Survey (LFS), a nationally representative, continuous quarterly survey conducted by the national
statistical office. The LF'S collects demographic, labor market, and educational attainment informa-
tion for all household members aged 16 and older across roughly 65,000 households (about 160,000
individuals) per quarter. In line with prior studies and to avoid seasonality concerns, we use data
from the second quarter of each year.® Our analytic sample includes 194,687 Spanish women born
between 1975 and 1985, the cohorts directly affected by the reform, aged 17 to 33 at the time of
interview, closely mirroring the women in our main birth register sample.

The richness of the LF'S allows us to examine both enrollment patterns during schooling years and
completed educational attainment. To capture enrollment patterns before education is complete,
we analyze the share of women enrolled in different programs between ages 17 and 24. To measure
completed education, we use data on the highest qualification earned and the age of completion

between ages 25 and 33, when most women have exited the education system. These analyses

8See for instance Amuedo-Dorantes et al. (2023).

15



provide a detailed picture of how the reform influenced exposure to general education and offer
strong support for the first stage of our identification strategy. Summary statistics and definitions
are reported in Table A5 in the Appendix.

We use data from the 2011 Spanish wave of the Program for the International Assessment of
Adult Competencies (PIAAC) to examine whether improvements in information-processing skills
represent a potential mechanism linking increased general education to infant health. Developed
by the OECD, PIAAC measures adults’ proficiency in key information-processing skills across mul-
tiple domains, including literacy and numeracy, which capture the cognitive abilities required to
understand, evaluate, and use written and numerical information in everyday contexts. We fo-
cus on the literacy and numeracy domains. PTAAC reports ten plausible values per domain, each
representing a draw from the posterior distribution of latent ability conditional on item responses
and background characteristics, to account for measurement error in individual skill assessments.
We standardize each plausible value (which range from 0 to 500) to mean zero and unit standard
deviation within our sample and combine estimates across plausible values following Rubin (1987)
rules, so that standard errors reflect both sampling variability and measurement uncertainty. The
survey also collects basic demographic information, including gender, year of birth, and region of
residence, which we use to link respondents to our reform exposure index.

We focus on a sample of 410 interviewed women aged 25 to 33 born between 1979 and 1985, who
turned 14 during the years when the LOGSE reform was being implemented. This sample overlaps
closely with the cohorts analyzed in our main specification and allows us to assess skill acquisition
for mothers exposed to the reform. The timing of the survey provides a unique opportunity to
observe cognitive outcomes in a nationally representative sample of adults affected by the reform,
offering rare insight into a mechanism that is typically unobserved in similar studies. Summary

statistics and variable definitions are provided in Table A6, Panel A, in the Appendix.
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We complement this analysis by examining risky health behaviors using data from the Spanish
Alcohol, Tobacco, and Illegal Drugs Surveys. Conducted by the Spanish Observatory on Drugs and
Addictions, these surveys provide nationally representative data on psychoactive substance use and
basic demographics, including year of birth and province of residence, for residents aged 15 to 64.
Interviews are conducted in person at respondents’ homes, with an interviewer present throughout
the completion of the questionnaire to ensure data quality.

To capture health behaviors during pregnancy, we use the 2017 wave, the only one reporting
alcohol consumption during pregnancy, and restrict the sample to mothers born between 1975
and 1985, yielding 2,314 observations.” To examine lifetime substance use, we draw on the 2007
wave, which includes questions on alcohol, tobacco, and drugs such as cannabis, cocaine, ecstasy,
amphetamines, and tranquilizers. For this analysis, we restrict the sample to women aged 25
to 33 born between 1975 and 1983 who report at least one co-residing child, resulting in 1,003
observations.'® Table A6, Panel B, in the Appendix presents the definitions and summary statistics
of the relevant variables. Together, these data offer rare insight into behaviors that are typically
unobserved in administrative sources and allow us to assess whether exposure to general education
reduces risky maternal behavior, a key mechanism emphasized in the literature. Summary statistics
and variable definitions are provided in Table A6, Panel B, in the Appendix.

Finally, we examine increased maternal earning potential as a second channel through which
general education may affect infant health, drawing on detailed information from the birth register
data. Specifically, we analyze mothers’ marital status, labor force participation, occupation, partner
characteristics, and age at first birth. These outcomes capture broader socioeconomic returns
to general education and provide insight into whether improved economic conditions for mothers

contribute to better birth outcomes for their children. Table A7 in the Appendix presents variable

9We do not restrict this sample by current household composition or age, as pregnancy can occur throughout the
reproductive years, and the survey includes retrospective questions on behaviors during past pregnancies.
10We exclude women born after 1983, as they had not yet reached age 25 by 2007.
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definitions and summary statistics.!!

4 Empirical Model

To identify the causal impact of increased maternal general education on infant health at birth, we
exploit the staggered implementation of a major education reform in Spain. We draw on quasi-
experimental variation in exposure to general education generated by the differential rollout of
the LOGSE reform across provinces and over time. We estimate a generalized DiD model using
maternal exposure to the reform as a continuous treatment variable in a two-way fixed effects

(TWFE) regression. Our baseline model is specified as

Yitr = a+ fReformExposurey, + ng + Oy + €41 (2)

where Y, is a child’s outcome of interest for mother ¢ from cohort ¢ and province k. Y
represents weight at birth, number of gestational weeks, and indicators for low birth weight (under
2,500 grams), very low birth weight (under 1,500 grams), premature birth (less than weeks), and
very premature birth (less than 32 weeks). ReformExposure, is our key regressor, which captures
the intensity of LOGSE exposure for mothers born in year ¢ in province k. Cohort year fixed effects
7 are included to monitor the socio-economic situation of each cohort, while province fixed effects
6y account for any province-level factors correlated with education systems.'?

Our coefficient of interest is 3, which shows the relationship between our LOGSE exposure index

and health outcomes at birth. A positive coefficient indicates that an increase in mothers’ general

education is associated with higher birth weight, longer gestation, and higher incidence of adverse

"Because the coding of labor market participation and occupation changed after 2016, we limit the analysis of
mothers’ and fathers’ employment and occupational outcomes to births occurring between 2000 and 2016.

12We estimate equation (2) using ordinary least squares (OLS) and cluster standard errors (e;1) at the province
level. We then adjust the standard error for multiple hypothesis testing.
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outcomes such as preterm birth or low birth weight.

For f3 to identify the average treatment effect on the treated (ATT) of increased maternal general
education on infant health outcomes, our identification strategy relies on three assumptions. First,
in the absence of the reform, infant health trends would have evolved similarly across provinces.
This parallel trends assumption could be violated if provinces that implemented the reform earlier
were already on diverging health trajectories. Second, treatment timing must be unrelated to prior
changes in infant health or anticipatory behaviors. In our setting, this rules out the possibility that
provinces with worsening birth outcomes implemented the reform earlier, or that families or schools
adjusted behavior in anticipation of LOGSE. Third, identification under a two-way fixed effects
model assumes homogeneous treatment effects across units and over time. This assumption may
be problematic if, for example, the reform had stronger effects in provinces where a larger share
of students were previously enrolled in vocational tracks, or if the benefits of general education
accumulated differently depending on when or how intensely the reform was implemented.

We present several pieces of evidence on the plausibility of the identifying assumptions. First, we
implement the DiD event study estimator developed by De Chaisemartin and D’Haultfeeuille (2024)
(hereafter CH estimator), which is well suited to our setting, where treatment intensity, measured
as exposure to the LOGSE reform, varies continuously across provinces and increases gradually over
time until full implementation. The CH estimator accommodates staggered continuous treatments
and is robust to heterogeneous treatment effects, allowing the effects of LOGSE to evolve with
the timing and intensity of exposure. By relaxing the assumption of homogeneous treatment effects
across cohorts and provinces, this approach helps assess the validity of the baseline TWFE estimates
and, by flexibly examining pre-reform dynamics, allows for formal tests of parallel trends and no
anticipation.

Second, we further explore pretrends and anticipatory effects by estimating placebo regression

19



using a lead version of the LOGSE exposure index to assess whether differences in prior school en-
rollment patterns or health at birth outcomes predict the subsequent rollout of the reform. Third,
we test whether the timing of LOGSE implementation is correlated with province-level time-varying
factors that could confound our estimates, including GDP per capita, female labor force participa-
tion and employment, population size, and neonatal and post-neonatal mortality. Lastly, we ex-
amine cross-province migration patterns to address concerns about selective mobility, which could
bias our estimates if women relocated in response to the reform or if movers differed systematically
from stayers in characteristics related to both educational attainment and infant health. These
analyses, explored in detail in section 5, help assess the plausibility of the identifying assumptions

and address potential limitations of the TWFE model in our setting.

5 Results

The reform substantially increased exposure to general education without raising educational at-
tainment, and significantly improved infant health at birth, with effects concentrated at the lower

tail of the gestational age distribution.

5.1 First Stage: Effects of the Reform on Maternal Education

Consistent with its intended design, the reform substantially increased women’s exposure to general
education, while it did not change overall educational attainment or total years of schooling. Panel
A of Table 1 shows the impact of the reform on school enrollment among women aged 17 to 24,
capturing enrollment decisions while individuals may still be in the education system. The results
indicate that the reform triggered precisely the mechanical shift in education content we exploit
for identification. Students who would have previously entered vocational or upper secondary

general education programs at age 14 were instead retained in the extended lower secondary general
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education, thereby increasing exposure to general academic content among students at the margin
between vocational and general education. Column 2 in Table 1 shows an increase in the share of
female students enrolled in lower secondary general education by 10.38 percentage points, a 33.16%
increase relative to the pre-reform mean (column 2), while reducing enrollment in upper secondary
general education and vocational education by 13.90% and 25.51% respectively (columns 3 and 4).
As expected, the share of female students leaving school without any credentials was unaffected
(column 1), consistent with our identification strategy, which captures changes within secondary
education.'® Panel B of Table 1 examines the impact of the reform on degree completion among
LF'S respondents aged 25 to 33, an age range at which individuals have typically completed their
schooling, so observed qualifications capture final degree completion rather than current enrollment
choices. The reform left unchanged total years of schooling (column 1) as well as the type of
qualifications earned (columns 2 to 5).!4 Overall, the results from Table 1 confirm that the reform
increased exposure to general education without raising educational attainment, thereby generating

the variation in education content we exploit in what follows.

5.2 Effects on Health at Birth

Table 2 presents our baseline DiD estimates from equation (2). The results show clear improvements
in gestational age, particularly at the lower tail of the distribution, and less precisely estimated
reductions in adverse birth weight outcomes.

Panel A of Table 2 shows that the reform significantly reduced the incidence of preterm and
very preterm births, with no corresponding change in mean gestational weeks, a pattern consistent

with effects concentrated at the lower tail the gestational age distribution. The confidence interval

13We measure enrollment using the Spanish LFS, capturing the highest level of education currently being pursued
among respondents aged 17 to 24 who have not yet completed their education. See panel A of Table A5.
143ee Panel B of Table A5 in the Appendix for the exact definition of degree completion outcomes.
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Table 1: Effects of the Reform on Enrollment and Degree Completion

(1) 2) 3) 4) )

Panel A: Secondary Education Enrollment

No Lower Secondary Upper Secondary Vocational
Degree General Education General Education Education
Reform exposure 0.002 0.104%%* -0.061** -0.047%%*
(0.004) (0.020) (0.026) (0.015)
Pre-Reform Mean (1975 Cohort) 0.011 0.313 0.438 0.183
Observations 109,339 109,339 109,339 109,339
Panel B: Degree Completion
Age at Highest No High School Vocational College
Qualification Degree Degree Degree Degree
Reform exposure 0.220 -0.001 0.005 0.033 -0.033
(0.184) (0.005) (0.018) (0.028) (0.028)
Pre-Reform Mean (1975 Cohort) 19.641 0.013 0.360 0.246 0.343
Observations 85,004 85,348 85,348 85,348 85,348

Notes. The table shows the estimates of the coefficient on reform exposure from equation (2). Reform exposure is
a 0-1 index equal to the province—cohort share of 14-year-old students enrolled in the post-reform (LOGSE) general
education system; a one-unit change corresponds to full exposure to the reform. The dependent variable is indicated
in each column heading in each panel. Panel A includes all female Spanish nationals aged 17-24, born between 1975
and 1985. Panel B includes all female Spanish nationals aged 25-33, born between 1975 and 1985. All specifications
control for birth year and province of residence fixed effects. Standard errors are shown in parentheses. Data come
from the 1991-2018 waves of the Spanish Labor Force Survey (LFS). *** Significant at the 1% level, ** at the 5%
level, * at the 10% level.

reported in column 1 for mean gestational weeks allows us to reject increases exceeding 0.22%.'°> The
null effect on mean gestational weeks is therefore informative, suggesting that the reform did not shift
the centre of the gestational age distribution. Column 2 reports a statistically significant decrease in
the incidence of preterm births of approximately 0.58 percentage points, corresponding to an 8.32%
reduction relative to the baseline incidence. Because the reform increased general schooling by two
years, this implies a 4.2% reduction per additional year of general schooling. Column 3 shows a
significant decline of 0.26 percentage points in the incidence of very preterm births. Relative to the
baseline incidence, this corresponds to a 33% reduction, or approximately 16% per additional year of
general schooling. Estimates for both preterm and very preterm births are robust to wild bootstrap

procedures that account for clustering, with p-values very similar to our baseline estimates. After

5The upper bound of the coefficient interval was calculated as the sum of the point estimate of the coefficient
(0.0217) and 1.96 times the standard error (0.0319). This result was then divided by the population average (39.1448),
as follows: [(0.0217 + 1.96 x 0.0319) + 39.1448].
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correcting for multiple hypothesis testing across outcomes using Romano—Wolf adjusted p-values,
the estimate for very preterm births remains statistically significant. Thus, the effects become
larger toward the extreme lower tail of the gestational age distribution, consistent with the reform
generating the largest gains among births at higher baseline risk.

Figure 3 confirms the distributional pattern underlying the the results for preterm and very
preterm birth in Panel A of Table 2. The graphical evidence indicates a reduction in the probability
of births between 30 and 36 weeks, with no detectable effects at full term. Because early births
represent a small share of all births, these reductions at the lower tail are not large enough to
produce a statistically significant change in mean gestational weeks, which is consistent with the
zero reported in column 1 of Panel A.

Panel B of Table 2 provides more limited evidence of reform-induced improvements in birth
weight outcomes. Column 1 shows no effects of the reform on birth weight. The corresponding
95% confidence intervals allow us to reject positive impacts of the LOGSE reform on birth weight
larger than 0.75%. Column 2 shows negative, non-significant effects on low birth weight, and we
can rule out reductions in the incidence of low birth weight larger than 10%. There is a marginally
significant drop of 0.18 percentage points in the incidence of very low birth weight at the 10% level
(column 3). Given the baseline incidence of very low birth weight, this corresponds to a 24.32%
reduction overall, equivalent to roughly 12% per additional year of general schooling. However, this
result does not hold after a multiple hypothesis testing correction (Romano-Wolf p-value = 0.2857),
and its statistical significance is weaker under wild cluster bootstrap inference (Wild bootstrap

p-value=0.0981).16

pigure A2 of the Appendix visually represents the impact of the reform across the birth weight distribution. The
confidence intervals largely overlap the zero line, indicating the lack of significant reform effects on most of the birth
weight spectrum. The intervals slightly dip below the zero line for weights under 2,500 grams, suggesting a small
decrease at the lower end of the birth weight distribution. This graphical evidence aligns with the statistical findings
in Panel B of Table 2, indicating that any positive influence of the reform on birth weight is limited, with a slightly
more noticeable effect at the very low birth weight threshold.
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We contrast our baseline health-at-birth estimates with effect sizes reported in relevant papers
investigating the causal relationship between maternal education and children’s health at birth in
developed countries. Figure 4 plots our estimates for premature birth and low birth weight, re-scaled
to reflect a one-year increase in education, and compares them to similarly re-scaled estimates from
studies that induce changes in maternal education, presented in chronological order. We focus on
these two outcomes because they are the most consistently reported across studies, allowing for
direct comparability. Appendix Table A8 provides detailed information for the papers included in
Figure 4 and summarizes the exogenous sources of education variation, institutional features, and
health-at-birth outcomes examined. This comparison helps situate our results within the broader
literature and highlights how differences in the type of education intervention relate to differences
in health effects.

Evidence from education interventions in high-income countries points to a consistent pattern:
changes that expand general education content are associated with improvements in infant health,
whereas reforms that increase years of schooling without altering curriculum content generally are
not. Our estimates are comparable in magnitude to those from other interventions that increased
exposure to general education. The 1959 Norwegian reform studied by Grytten et al. (2014), which
expanded both general education content and compulsory schooling, reduced low birth weight by
approximately 10%. Currie and Moretti (2003) find that U.S. college openings reduced low birth
weight by approximately 10% and preterm birth by 6%, while Dursun et al. (2024) find that U.S.
high-school subject requirement reforms reduced preterm birth by 3.4% and low birth weight by
3.5% among Black mothers. In our setting, an additional year of general schooling reduces preterm
birth by 4.2% and very preterm birth by 16%, with a less precisely estimated 12% reduction in very
low birth weight. By contrast, Lindeboom et al. (2009) find null effects on birth weight, low birth

weight, and illness at birth following the 1947 UK school-leaving-age reform, and McCrary and
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Royer (2011) report null effects on low birth weight, preterm birth, and infant mortality following
U.S. school-entry policies. Consistent with this comparison, our re-scaled estimate for prematurity
of —0.0029 (s.e. = 0.0015) allows us to reject effects larger than 0.0020, the point estimate in
McCrary and Royer (2011). This pattern suggests that expanding general education, rather than

extending schooling duration alone, is an important margin for improving infant health.

Table 2: Effects on Health at Birth

(1) (2) (3)

Panel A: Gestational Age

Weeks Preterm Very Preterm
Reform exposure 0.0217 -0.0058** -0.0026%**

(0.0319) (0.0028) (0.0010)
Wild bootstrap p-value 0.4985 0.0440 0.0150
Romano-Wolf p-value 0.7413 0.2048 0.0899
Pre-Reform Mean (1975 Cohort) 39.1448 0.0697 0.0079
Observations 1,296,160 1,296,160 1,296,160
Panel B: Weight at Birth Measures

Weight Low Weight Very Low Weight
Reform exposure 10.5373 -0.0011 -0.0018*

(6.9480) (0.0029) (0.0010)
Wild bootstrap p-value 0.1752 0.7077 0.0981
Romano-Wolf p-value 0.3377 0.7413 0.2857
Pre-Reform Mean (1975 Cohort) 3199.5799 0.0699 0.0074
Observations 1,446,005 1,446,005 1,446,005

Notes. The table shows the estimates of the coefficient on reform exposure from equation (2). Reform exposure
is a 0-1 index equal to the province—cohort share of 14-year-old students enrolled in the post-reform (LOGSE)
general education system; a one-unit change corresponds to full exposure to the reform. The dependent variable
is indicated in each column heading in each panel. The sample includes all mothers aged 25-33 and born between
1975 and 1985. All specifications control for birth year and province of residence fixed effects. Wild bootstrap
p-values are based on 1,000 wild cluster bootstrap replications clustered at the province level. Romano-Wolf
p-values are based on 1,000 studentized bootstrap replications. Standard errors are in parentheses. Data are
from the 20002018 Childbirth Microdata of Vital Statistics (INE). *** Significant at the 1% level, ** Significant
at the 5% level, * Significant at the 10% level.

FEvent Study Figures

To assess parallel trends, rule out anticipation effects, and trace the dynamics of treatment in a

setting with staggered continuous exposure and potentially heterogeneous treatment effects, we
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Figure 3: Effects along the Distribution of Gestational Weeks
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Notes. The figure plots DiD estimates of the effect of the LOGSE reform on the probability that gestational age is less
than or equal to each week shown on the x-axis. Each point corresponds to a separate regression based on eq. (2) for
mothers aged 25-33, born 1975-1985. Shaded areas denote 95% confidence intervals. Data are from the 2000-2018
Childbirth microdata of Vital Statistics (INE).

estimate the event-study version of De Chaisemartin and D Haultfoeuille (2024):

5
Yip =+ Z Bg ReformExpIntensityy 1{Grt = g} + v + 0k + it (3)
g=—4
g*-1

where ReformExpIntensityy € {0,1,2,3} is a discretized version of the reform exposure index
capturing treatment intensity in quartile steps, Gp; denotes event time, the number of cohorts
before or after the LOGSE reform reached province k, and g = -1 (the last untreated cohort) is the
omitted reference period.!'” We restrict the sample to mothers born 1972-1983, yielding four clean

pre-reform periods and preserving at least one untreated group throughout under a non-pathological

17 Re form ExpIntensityg: is an ordered variable reflecting the share of the cohort educated under the reform. It
takes value 0 if exposure is below 25%, 1 if between 25-50%, 2 if between 50-75%, and 3 if above 75%. All other
variables are as defined in equation (2).
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Figure 4: Comparison to Previous Effect Sizes in the Literature

Panel A: Premature Birth

Effect
Paper (95% Cl)
Currie & Moretti (2003) —— -0.002 (-0.004, -0.000)
McCrary & Royer (2011) —— 0.002 (-0.004, 0.008)
Dursun et al (2024) — -0.004 (-0.007, -0.002)
Our paper — -0.003 (-0.006, 0.000)

T T
-.01 0 .01
Panel B: Low Birth Weight

Effect
Paper (95% Cl)
Currie & Moretti (2003) 4 -0.002 (-0.004, -0.001)
Lindenbom et al (2008) —— 0.002 (-0.088, 0.092)
McCrary & Royer (2011) ’ 0.003 (-0.003, 0.008)

Grytten et al (2014)
Dursun et al (2024)
Our paper

-0.010 (-0.018, -0.001)
-0.003 (-0.005, -0.001)
-0.001 (-0.004, 0.002)

-1 0 A

Notes. This figure compares our re-scaled estimates of the causal impact of maternal education on health at birth
outcomes with corresponding estimates from Currie and Moretti (2003), Lindeboom et al. (2009), McCrary and Royer
(2011), Grytten et al. (2014), and Dursun et al. (2024). All coefficients are normalized to reflect a one-year increase
in schooling. Estimates are reported in comparable units across studies, and bars denote 95% confidence intervals.
Details on the construction of comparable estimates are provided in Appendix B.

design.'®

The pre-reform coefficients satisfy the parallel trends assumption and are uniformly close to zero
across all outcomes, providing no evidence of anticipation effects. Post-reform, the CH estimators
show significant reductions in the likelihood of low birth weight and very preterm birth, consistent
with the baseline estimates in Table 2. The monotonically increasing effects over time reflect rising
treatment intensity, as later cohorts contain a larger share of mothers fully exposed to the reform,
mechanically amplifying the estimated impact on birth outcomes (Panel A, Figure 2).

Placebo tests using five pre-reform cohorts born 1970-1975 confirm these findings formally, show-
ing no spurious correlation between future reform exposure and pre-existing enrollment patterns or
health outcomes (Appendix Tables A10 and A11). The reform rollout is also unrelated to province-

level time-varying determinants of infant health, including GDP per capita, female labor force

18We exclude Alava, where a pilot rollout in 1989 exposed roughly 35% of the 1975 birth cohort before the national
reform, violating this condition. Estimates excluding Alava are reported in Appendix Table A9.
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participation, female employment, population size, and neonatal and post-neonatal mortality rates
(Appendix Table A12), and our main results are robust to the inclusion of these controls (Appendix

Table A13).

Figure 5: Dynamic Effects on Health at Birth
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Notes. This figure presents dynamic event-time dummy coefficients from estimating eq. (3) on a sample of mothers
aged 25-33, born between 1972 and 1983. The bars represent 95% confidence intervals. Standard errors are clustered
at the province level. Data are from the 2000-2018 Childbirth microdata of Vital Statistics (INE).

5.3 Validity of the Research Design

This section assesses the validity of our research design. We provide evidence that the results reflect
increased exposure to general education rather than other features of the reform, do not arise from
changes in fertility behavior or selection into motherhood, and are not confounded by peer effects
or migration.

Table 3 shows that the reform’s effects on infant health are concentrated among students who

switched from vocational to general education, consistent with general education being the key
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driver of the results. We decompose our main index into separate measures of pre-reform vocational
and general education enrollment shares.!” Estimates for gestational age show that switching from
vocational to general education reduces the likelihood of very preterm birth by 0.78 percentage
points (Panel A, column 8), equivalent to a 33.5% reduction (0.34 x 0.0078), or approximately 17%
per additional year of general schooling. This estimate closely matches our baseline estimate for
very preterm birth, reproduced in Panel A, column 7, providing further evidence that the reform’s
effects are driven by students who switched from vocational to general education.?”

We perform a complementary instrumental-variables exercise, following Bertrand et al. (2018)
and Bellés-Obrero and Duchini (2021), providing further evidence that the positive impact of the
reform is driven by students who would have taken the vocational program. The strategy instru-
ments the share of students in either the pre- or post-reform general education program with its
1975 cross-province variation interacted with cohort fixed effects, exploiting the fact that provinces
with more such students require fewer adjustments to implement the reform compared to those
with more vocational training students. Appendix Table A15 shows that provinces in which the
reform induced larger shifts from vocational to general education experienced greater improvements

in infant health.?!

We also rule out that the reform improved infant health by changing fertility behavior or se-

19pre-reform Voc Share;y = LGEVocational Education.,[( LOGSEy, + LGETotaly,)  captures — the
share of 14-year-olds enrolled in the pre-reform vocational program. Pre-reform GenEd Share;, =
LGEGeneral Education:, [(LOGSEy, + LGETotaly,) captures the share enrolled in the pre-reform general
education program. Both indices decrease over the transition period and are zero by construction at full implementa-
tion; their coefficients are therefore expected to have the opposite sign to the main LOGSE exposure index. Figure A3
plots both indices alongside the main exposure index by birth cohort. Notice that the Pre-reform Voc Share; reflects
an average cross-province decline of 34 percentage points (from approximately 34% to 0%) in the share of students
enrolled in the pre-reform vocational training, while the Pre-reform GenEd Share;; represents a corresponding
decline of 66 percentage points (from around 66% to 0%).

20VWe also show in Appendix Table A14 that children benefit equally from the reform regardless of their mother’s
socioeconomic background. This alleviates concerns that the estimated effects are driven by disproportionately larger
gains among lower socioeconomic status mothers, rather than by the substitution of vocational with general education.

2! Appendix Table A16 reports the corresponding first stage estimates, documenting a strong relationship between
the instrument and exposure to general education. Because the instrument ranges from approximately 0.5 at the
start of the transition period to 1 at full implementation, its coefficient is expected to have the same sign as the main
reform exposure coefficient in Table 2. The larger IV estimate is consistent with the instrument placing greater weight
on provinces that experienced larger reform induced shifts from vocational to general education.
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Table 3: Decomposition of Effects on Health at Birth by Pre-Reform Programs

&) 2 (3) (4) (5) (6) (7 (8) (9)
Panel A: Gestational Age
Weeks Preterm Very Preterm
Reform exposure 0.0217 -0.0058** -0.0026%**
(0.0319) (0.0028) (0.0010)
Pre-reform Voc Share -0.0783 0.0097* 0.0078***
(0.0604) (0.0053) (0.0022)
Pre-reform GenEd Share 0.0014 0.0060* 0.0006
(0.0446) (0.0035) (0.0016)
Wild bootstrap P-Value 0.4985 0.2182 0.9840 0.0440 0.0631 0.1101 0.0150 0.0040 0.7447
Romano-Wolf P-Value 0.7413 0.5305 0.9760 0.2048 0.3207 0.3876 0.0899 0.0280 0.9291
Observations 1,296,160 1,295,433 1,295,839 1,296,160 1,295,433 1,295,839 1,296,160 1,295,433 1,295,839
Panel B: Weight at Birth
Weight Low Weight Very Low Weight
Reform exposure 10.5373 -0.0011 -0.0018*
(6.9480) (0.0029) (0.0010)
Pre-reform Voc Share -4.9956 -0.0005 0.0022
(14.6813) (0.0061) (0.0022)
Pre-reform GenEd Share -16.7962** 0.0024 0.0020
(7.9508) (0.0033) (0.0015)
Wild bootstrap P-Value 0.1752 0.7417 0.0511 0.7077 0.9329 0.5115 0.0981 0.3914 0.2052
Romano-Wolf P-Value 0.3377 0.9111 0.2208 0.7413 0.9281 0.8432 0.2857 0.6014 0.5225
Observations 1,446,005 1,444,983 1,445,546 1,446,005 1,444,983 1,445,546 1,446,005 1,444,983 1,445,546

Notes. Estimates are obtained from estimating eq. (2) on a sample of mothers aged 25-33, born between 1975 and 1985. The dependent variable
is indicated in each column heading in each panel. The coefficients reported in columns (1), (4), and (7) estimate the effect of the main LOGSE
reform exposure, as employed in our OLS TWFE main estimates in Table 2. The coefficients presented in Columns (2), (5), and (8) estimate
the effects of the Pre-reform Voc Share, which represents the share of 14-year-olds enrolled in the pre-reform vocational education program under
LGE. The coefficients displayed in Columns (3), (6), and (9) estimate the effects of the Pre-reform GenEd Share, which corresponds to the share
of 14-year-olds enrolled in the pre-reform general education program under LGE. Standard errors are in parentheses. Wild bootstrap p-values are
based on 1,000 wild cluster bootstrap replications clustered at the province level. Romano-Wolf p-values based on 1,000 studentized bootstrap
replications. The data come from the 2000-2018 Vital Statistics (INE) childbirth microdata. *** Significant at the 1% level, ** Significant at the

5% level, * Significant at the 10% level.
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lection into motherhood rather than through increased general education. Because the reform did
not increase years of schooling, as shown in Table 1 above, traditional theoretical channels linking
increased years of education to fertility are unlikely to be at work.?? Still, the estimated health
improvements could reflect compositional change rather than genuine gains from the reform. If
increased exposure to general education enabled women to avoid unplanned pregnancies, the re-
form may have left a more positively selected pool of mothers whose children would have had better
health outcomes regardless. Figure 6 plots DiD estimates from separate regressions of birth rates on
LOGSE exposure for each maternal age.?> Across the entire age distribution, the coefficients fluc-
tuate around zero and remain statistically indistinguishable from zero. Table A17 in the Appendix
complements this evidence by showing no effect of the reform on the overall birth rate (column 1) or
on the average age at first birth (column 2). Together, these results rule out compositional selection
as an alternative explanation for the improvements in infant health.

Two additional checks support the interpretation that the reform improved infant health through
increased general education rather than through alternative channels. Peer composition effects are
unlikely to explain our results. The Spanish high school system did not track students by ability,
vocational and general education were typically housed in the same schools, and high enrollment
rates between ages 14 and 16 left little room for bringing students with lower academic motivation
back into the classroom.?* Table A18 in the Appendix supports this interpretation, showing no

differential effects on infant health across rural and urban areas or across mothers in high- and

22Increases in women’s education may reduce fertility or delay motherhood through the quantity—quality tradeoff
(Becker, 1965; Goldin, 2023), and additional schooling has been shown to delay pregnancies mechanically through the
incarceration effect (Black et al., 2008; Cygan-Rehm and Maeder, 2013; Geruso and Royer, 2018).

23We construct a panel of annual birth rates by mothers’ age at the province level using administrative birth
records and estimate an aggregate version of equation (2).

24Te literature on peer effects shows that peers influence outcomes from academic performance to health behaviors
(Sacerdote, 2011). Evidence from similar reforms increasing peer group heterogeneity points to negative rather than
positive effects (Basu et al., 2018; Bockerman et al., 2021; Fischer et al., 2021; Galama et al., 2018).
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Figure 6: Effects on Birth Rate by Mothers’ Age
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Notes. The figure plots DiD estimates of the effect of the LOGSE reform on birth rates by mothers’ age as indicated
on the x-axis. Birth rates are calculated as the number of births divided by the number of women born in Spain
per mother age and province. Each point corresponds to a separate regression based on eq. (2) for mothers aged
25-33, born 1975-1985. Shaded areas denote 95% confidence intervals. Standard errors are clustered at the province

level. Source: Data were sourced from the Childbirth Microdata of Vital Statistics (INE) for the years 1975-1985 and
2000-2018.

low-skilled occupations.?’ Appendix Table A19 also shows that migration patterns across Spanish
provinces are unrelated to the staggered rollout of the reform, alleviating concerns that inter-

provincial mobility confounds our estimates.

6 Mechanisms

In what follows we examine how extending mothers’ general education maps onto improvements in

infant health through better information-processing skills, healthier behaviors, and higher earning

2%We interact the reform exposure index with indicators for municipality size and maternal occupation, exploiting
the fact that peer composition changes should be more pronounced in urban areas and among lower-achieving mothers
(Carrell et al., 2009).
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potential.

Panel A of Table 4 shows that treated women scored 1.168 standard deviations higher on the
PIAAC numeracy assessment (column 2), with no detectable effect on literacy (column 1). Given
the small PTAAC sample, we cannot rule out that the absence of a detectable literacy effect reflects
limited statistical power rather than a true differential impact of general education across domains.
Because the LOGSE reform increased exposure to general education by roughly two years, this
estimate corresponds to a numeracy gain of about 0.58 standard deviations per additional year of
general schooling. This effect is somewhat larger than the 0.3-0.4 standard deviation gain typically
estimated for an additional year of schooling in studies of the causal returns to schooling quantity,
consistent with evidence that the cognitive returns to general education are particularly large at the
vocational margin affected by LOGSE (Woessmann, 2016; Liu, 2018). More broadly, these findings
align with dynamic models of skill formation in which early investments in general education increase
the productivity of subsequent human capital accumulation. The fact that skills are measured
in adulthood also makes larger estimated returns consistent with the cumulative effects of later
educational and labor market investments (Heckman, 2007).%6

Panel B of Table 4 examines whether the reform affected maternal substance use during preg-
nancy and broader patterns of alcohol, tobacco, and drug use. Women exposed to the reform were
8.7 percentage points less likely to report drinking alcohol during pregnancy (column 1), an effect
that remains statistically significant after correcting for multiple hypothesis testing. Estimates for
lifetime alcohol use (column 2), smoking (column 3), and drug use (column 4) are also negative,

although less precisely estimated. To assess how much of the improvement in infant health the

26Because the PTAAC dataset only includes region of residence, we measure exposure to the reform at the regional
level. This coarser variation reduces identifying precision relative to our main specification and introduces measure-
ment error in treatment assignment. Consistent with this, our own robustness check in Appendix Table A20 shows
that regional variation yields directionally consistent but smaller and less precisely estimated effects on infant health
outcomes than provincial variation. The PIAAC estimates should therefore be read as suggestive evidence for the
information-processing mechanism rather than stand-alone causal estimates of effect magnitude.
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decline in drinking can explain, we apply estimates from Aliyu et al. (2010), who find that maternal
alcohol use is associated with a 34% increase in spontaneous preterm birth and a 61% increase in
very preterm birth. Applied to our baseline rates, the observed decline in drinking could account
for approximately 0.19 percentage points of the reduction in preterm birth and 0.04 percentage
points of the reduction in very preterm birth, roughly 33% of our estimated 0.58 percentage point
decline in preterm birth and 14% of the 0.26 percentage point decline in very preterm birth. These
figures should be read as illustrative since the Aliyu et al. (2010) estimates are observational, but
the magnitudes suggest that reduced alcohol consumption is a meaningful contributor to the health
gains we document.

Panel C of Table 4 examines whether the reform affected family formation and its timing. The
reform modestly shifted family formation before first birth. Column 1 shows that women exposed
to LOGSE were 2.35 percentage points more likely to be married before the birth of their first child,
corresponding to a 2.77% increase relative to the pre-reform baseline. Columns 2 and 3 show no
statistically significant effects on the duration of marriage before birth or on the likelihood that the
father is absent from the birth certificate, although both point estimates move in the same direction.
Hence, the estimates are consistent with more stable family formation among treated women and
with greater capacity to plan fertility.

Table 5 assesses whether the LOGSE reform affected maternal earning potential through changes
in labor market participation and assortative mating patterns. Column 1 in Panel A reports that
treated mothers were 3.08 percentage points more likely to work outside the home, a 3.6% increase
relative to the pre-reform baseline. Column 2 shows no effect on high-skill occupation employment,
suggesting the reform operated along the extensive margin rather than through occupational up-
grading. Applying estimates from Wiist (2015), who documents that maternal employment during

pregnancy reduces preterm birth by 0.5 to 0.8 percentage points, the observed employment increase
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implies a reduction in preterm birth of 0.015 to 0.025 percentage points, roughly 3% to 4% of our
estimated 0.58 percentage point decline.

This pattern of increased labor force participation without immediate occupational upgrading is
consistent with economic theory on how general education affects women’s careers. Goldin (2001)
emphasizes that general education raises women’s incentives to participate in the labor market
by increasing their expected lifetime earnings from work, which explains our finding of higher
employment along the extensive margin. Hanushek et al. (2017) document that general education
generates long-term career flexibility and adaptability relative to vocational training, but these
occupational gains emerge gradually as technological change rewards workers with broad skills.
Our evidence of greater labor market participation without high-skill occupation entry at the time
of the reform is therefore consistent with general education operating first through increased labor
force participation, with upward occupational mobility potentially emerging later in the life cycle.

Panel B of Table 5 asks whether the reform altered assortative mating. General education may
raise women’s likelihood of partnering with higher-earning spouses, amplifying household resources
and improving infant health through that channel (Behrman and Rosenzweig, 2004). We find no
evidence of differences in partner occupational status (columns 1 and 2), and baseline health esti-
mates remain similar when controlling for fathers’ reform exposure (see Table A21 in the Appendix).
These results suggest that the health gains from the LOGSE reform are not driven by changes in
partner characteristics.

Taken as a whole, the evidence presented here suggests that general education improved in-
fant health through multiple complementary channels. The reform improved women’s information-
processing skills, reduced risky behaviors during pregnancy, increased maternal labor force partici-
pation, and was associated with more stable family formation patterns. These findings are consis-

tent with theoretical models in which general education raises women’s cognitive and information-
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processing skills, alters labor market opportunities, and changes the incentives surrounding fertility
and household formation (Grossman, 1972; Currie and Moretti, 2003; Cutler and Lleras-Muney,
2010).

Our results speak directly to the mechanisms highlighted in prior work on maternal education
and infant health. Evidence from reforms that increase schooling quantity suggests that mater-
nal education improves infant health through changes in maternal health behaviors, family cir-
cumstances, and household resources. Currie and Moretti (2003), for example, show that more
educated mothers engage in healthier behaviors during pregnancy and experience more favorable
family circumstances, while Lindeboom et al. (2009) highlight the role of improved socioeconomic
conditions and household resources in shaping infant health. Our findings are also consistent with
evidence from schooling expansions that document changes in maternal behaviors but more limited
effects on birth outcomes and broader family circumstances (McCrary and Royer, 2011). At the
same time, our findings suggest that the content of schooling matters. Reforms that expand general
or academic skills appear to affect maternal decision-making differently from reforms that merely
increase years of attendance without changing curriculum content, consistent with recent evidence
that broader academic and quantitative training improves women’s economic self-sufficiency and
subsequent life outcomes (Dursun et al., 2024). The results point to information-processing skills,
healthier behaviors, and higher labor force participation as complementary channels through which
general education shapes maternal decision-making. The fact that these intermediate outcomes
move together in theoretically and empirically consistent directions makes the infant health effects
more interpretable as consequences of increased maternal human capital, rather than as isolated

correlations generated by the reform.
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Table 4: Effects on Information Processing Skills, Health Behavior, and Family Planning

1) 2) 3) 4)

Panel A. Information Processing Skills

Literacy Numeracy
Proficiency (std.) Proficiency (std.)
Reform exposure 0.895 1.168%*
(0.620) (0.575)
Pre-Reform Mean (1979 Cohort) -0.022 -0.018
Observations 410 410
Panel B. Risky Health Behavior
Mother Drinks Mother Mother Mother
During Pregnancy Drinks Smokes Consumes Drugs
Reform exposure -0.087** -0.425% -0.387*%* -0.061
(0.039) (0.216) (0.180) (0.236)
Wild bootstrap p-value 0.034 0.095 0.045 0.795
Romano-Wolf p-value 0.036 0.090 0.160 0.801
Pre-Reform Mean (1975 Cohort) 0.030 0.847 0.706 0.280
Observations 2,314 1,003 1,003 1,003

Panel C. Family Planning
. Durati f
Marriage &irl;r;eo Father

Before Birth Before Birth Absent
Reform exposure 0.024** 0.149 -0.002
(0.011) (0.778) (0.002)
Wild bootstrap p-value 0.036 0.797 0.468
Romano-Wolf p-value 0.103 0.780 0.672
Pre-Reform Mean (1975 Cohort) 0.848 36.170 0.011
Observations 1,521,770 980,853 1,521,770

Notes. The table shows the estimates of the coefficient on reform exposure from equation (2). Reform exposure
is a 0-1 index equal to the province—cohort share of 14-year-old students enrolled in the post-reform (LOGSE)
general education system; a one-unit change corresponds to full exposure to the reform. The dependent variable
is indicated in each column heading in each panel. The sample includes women aged 25-33 born between 1979
and 1985 in Panel A; mothers born between 1975 and 1985 in column 1 of Panel B; women aged 25-33 cohabiting
with a child and born between 1975 and 1983 in columns 2—4 of Panel B; and first deliveries by mothers aged
25-33 and born between 1975 and 1985 in Panel C. Panel A includes birth year and region of residence fixed
effects; standard errors are obtained via the eighty BRR replicate weights prescribed by the PIAAC technical
standards, and literacy and numeracy scores are pooled across ten plausible values of latent proficiency following
Rubin (1987)’s combining rules, which provides design-consistent variance estimation rendering wild bootstrap
and Romano-Wolf corrections infeasible. The remaining specifications control for birth year and province of
residence fixed effects. Wild bootstrap p-values are based on 1,000 wild cluster bootstrap replications clustered
at the province level. Romano-Wolf p-values are based on 1,000 studentized bootstrap replications. Standard
errors are shown in parentheses. Data sources: 2011 PIAAC Survey (Panel A), 2017 and 2007 Spanish Alcohol,
Tobacco, and Illegal Drugs Surveys (Panel B), and 2000-2018 Vital Statistics (INE) (Panel C). *** Significant
at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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Table 5: Effects on Women’s Earning Potential

(1) (2)

Working High-Skill
Mother Occupation
Panel A. Labor Market Outcomes
Reform exposure 0.031** -0.022
(0.013) (0.013)
Wild bootstrap p-value 0.026 0.127
Romano-Wolf p-value 0.019 0.750
Pre-Reform Mean (1975 Cohort) 0.852 0.490
Observations 1,467,386 1,187,645
Panel B. Assortative Mating
High-Skill Low-Skill
Partner Partner
Reform exposure -0.008 0.004
(0.008) (0.005)
Wild bootstrap p-value 0.278 0.513
Romano-Wolf p-value 0.750 0.750
Pre-Reform Mean (1975 Cohort) 0.609 0.289
Observations 1,009,937 1,009,937

Notes. The table shows the estimates of the coefficient on reform exposure from equation
(2). Reform exposure is a 0-1 index equal to the province—cohort share of 14-year-old students
enrolled in the post-reform (LOGSE) general education system; a one-unit change corresponds
to full exposure to the reform. The dependent variable is indicated in each column heading
in each panel. The sample includes all mothers aged 25-33 and born between 1975 and 1985.
All specifications control for birth year and province of residence fixed effects. Standard errors
are shown in parentheses. Wild bootstrap p-values are based on 1,000 wild cluster bootstrap
replications clustered at the province level. Romano—Wolf p-values are based on 1,000 studen-
tized bootstrap replications. Data are from the 20002016 Vital Statistics (INE) childbirth
microdata. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the
10% level.
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7 Conclusions

This paper provides novel causal evidence on the intergenerational returns to general education.
We take advantage of the staggered rollout across Spanish provinces of a major educational reform
that extended the provision of general education in lower secondary school, while holding over-
all educational attainment constant. Linking newly digitized province-level enrollment records to
population-wide birth certificate data, we find that increased maternal exposure to general educa-
tion significantly improved infant health at birth. Exposure to the reform reduced the incidence
of very preterm births by by approximately 16% per additional year of general schooling, with
additional reductions in preterm birth and very low birth weight, though less precisely estimated.
These effects are consistent with a nationwide reform operating across the full population of moth-
ers, where health gains are concentrated at the lower tail of the gestational age distribution and
largest for births at higher baseline risk.

The improvements in infant health are driven by women who shifted from vocational to general
education as a result of the reform, with supporting evidence from improvements in information
processing skills, healthier behaviors, and maternal labor force participation. Using linked adminis-
trative and survey data, we document improvements in mothers’ numeracy assessments, reductions
in risky behaviors during pregnancy such as drinking during pregnancy, and increases in employment
rates among affected cohorts. Additional analyses find no evidence that these results are explained
by changes in fertility patterns or peer composition across provinces and cohorts. These findings in-
dicate that the reform improved infant health through increased exposure to general education rather
than through demographic or compositional changes, while pointing to information-processing skills,
health behaviors, and labor force participation as plausible channels. This underscores the impor-
tance of the type of education, rather than its duration, in shaping intergenerational outcomes.

The health at birth gains induced by the reform translate into substantial economic returns, with
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our results suggesting that the medical cost savings associated with the LOGSE reform considerably
exceed its implementation costs. Estimates from Spanish neonatal intensive care units (UCIN)
indicate that the average medical cost per very preterm infant is approximately €90,000, due
primarily to prolonged stays in intensive care and related interventions (Ministry of Health, 2022).
We estimate that the reform reduced the incidence of very preterm births by approximately 0.26
percentage points (Panel A, Column 3, Table 2). This implies an estimated medical cost saving of
€234 per child (0.0026 x €90,000). The total implementation cost of the reform is estimated at
€7.8 million (Marchesi, 2020). Given its staggered rollout, the reform affected approximately 1.06
million girls born between 1975 and 1985 (out of a total of 3.14 million female births). Of those
exposed, about 60% became mothers and are included in our sample, implying an average cost of
€12.21 per birth to an exposed mother (€7.8 million =+ [0.6 x 1,064,507]). This means that the
health-related savings alone are almost 20 times greater than the per-child implementation cost.
This simple cost-benefit calculation likely understates the full impact of the reform, as early-life
health improvements are known to yield long-term gains in human capital and economic well-
being.?” Our findings highlight that education policy can shape the early determinants of health,
positioning general schooling as a driver of skill formation as well as a powerful tool for reducing

inequality and promoting upward mobility across generations.
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Appendix A Figures and Tables

Table Al: Data Overview

Register Name Unit

Data Description

Outcomes

Panel A: Main Datasets

Enrollment Records Province by

(1989/1990— school year
1999,/2000)
Child

Vital Statistics

(2000-2018)

Administrative records on all
14-year-old students. Sample:
students born 1975-1985. Link:
province and school year.

Administrative records on all births
in Spain. Sample: first-borns;
mothers born 1975-1985, aged
25-33. Link: birth cohort and

province of residence.

Total enrollment; LOGSE and LGE
shares; general and vocational

education shares.

Gestational age; birth weight;
parents’ demographics and

occupation.

Panel B: Other Datasets

Spanish Labor Force = Mother

Survey (1991-2018)

Program for the Mother
International

Assessment of Adult
Competencies (2011)

Alcohol, Tobacco, Mother
and Illegal Drugs

Survey (2007, 2017)

Representative survey of the Spanish
population. Sample: women born
1975-1985, aged 17-24 and 25-33.
Link: birth cohort and province of
residence.

Representative survey of the Spanish
population. Sample: women born
1979-1985, aged 25-33. Link: birth
cohort and region of residence.
Representative survey of the Spanish
population. Sample: women born
1975-1983 in 2007 and 1975-1985 in
2017, aged 25-33. Link: birth cohort

and province of residence.

Enrollment and degree completion

outcomes.

Numeracy and literacy assessments.

2007: alcohol, smoking, and drug
use; 2017: drinking during

pregnancy.

Notes: This table summarizes the administrative and survey data sources used to construct the key variables in our analysis.
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1992-1993 1995-1996 1996-1997

Figure Al: Share of Students Age 14 Enrolled in the Post-Reform System During the Transition
Period

Notes: This figure depicts the LOGSE exposure index at different points during the transition period. Lighter colors
correspond to lower levels of LOGSE implementation (captured by I,x) for cohort ¢ in province k. The three panels
reflect an increasing share of students exposed to LOGSE, illustrating the progressive rollout of the reform over time.
At the beginning of the transition period for the 1979 birth cohort (1993-1994 school year), less than 10% of the
14-year-old student population was under the new system in almost all provinces. By the end of the transition for
the 1983 birth cohort (1997-1998 school year), over 60% of 14-year-old students were enrolled under LOGSE. Source:
1989/1990- 1999/2000 Enrollment Records (Education Ministry).
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Table A3: Effects on Health at Birth (Mothers Aged 17-43)

(1) (2) (3)

Panel A: Gestational Age

Weeks Preterm Very Preterm
Reform exposure -0.0023 -0.0008 -0.0010

(0.0206) (0.0020) (0.0008)
Observations 2,080,165 2,080,165 2,080,165
Panel B: Weight at Birth

Weight Low Weight Very Low Weight
Reform exposure 6.7132 -0.0004 -0.0019**

(5.0530) (0.0024) (0.0008)
Observations 2,310,595 2,310,595 2,310,595

Notes. The table shows the estimates of the coefficient on reform exposure from equation

(2). Reform exposure is a 0-1 index equal to the province—cohort share of 14-year-

old students enrolled in the post-reform (LOGSE) general education system; a one-unit

change corresponds to full exposure to the reform. The dependent variable is indicated in

each column heading in each panel. The sample includes all mothers aged 17-43 and born

between 1975 and 1985. All specifications control for birth year and province of residence

fixed effects. Data are from the 2000-2018 Childbirth microdata of Vital Statistics (INE).

*** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10%

level.
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Table A4: Health at Birth Summary Statistics

Mean Std.Dev. Min Max N Definition
Weeks of Gestation 39.158 1.8974 19 46 1,296,160 Number of weeks of gestation of
the first-born.
Preterm 0.067 0.2495 0 1 1,296,160 Dummy variable equals to 1 if the

first-born is born under 37 weeks of
gestation; 0 otherwise.

Very Preterm 0.008 0.0911 0 1 1,296,160 Dummy variable equals to 1 if the
first-born is born under 32 weeks of
gestation; 0 otherwise.

Weight 3202.492 513.3490 42 6580 1,446,005 Weight at birth in grams of the
first-born.
Low Weight 0.072 0.2583 0 1 1,446,005 Dummy variable equals to 1 if the

weight at birth of the first-born is
under 2500 grams; 0 otherwise.

Very Low Weight 0.008 0.0886 0 1 1,446,005 Dummy variable equals to 1 if the
weight at birth of the first-born is
lower than 1500 grams; 0 other-
wise.

Notes. Sample: mothers aged 25-33 at their first birth and born between 1975 and 1985. Data are from the 2000-2018
Vital Statistics (INE) childbirth microdata.
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Table A5: Education Summary Statistics

Mean Std.Dev. Definition

Panel A: High School Enrollment

No Degree 0.010 0.099 Dummy variable equals to 1 if the high-
est educational degree is lower than pri-
mary school; 0 otherwise

Lower Secondary Gen- 0.331 0.471 Dummy variable equals to 1 if the high-

eral Education est educational degree is compulsory
general education; 0 otherwise.

Upper Secondary Gen- 0.453 0.498 Dummy variable equals to 1 if the high-

eral Education est educational degree is general sec-

ondary (post-compulsory) education or
college; 0 otherwise.

Vocational Education 0.157 0.364 Dummy variable equals to 1 if the high-
est educational degree is vocational sec-
ondary education; 0 otherwise.

N 109,339

Panel B: Degree Completion

No Degree 0.011 0.106 Dummy variable equals to 1 if the high-
est educational degree is lower than pri-
mary school; 0 otherwise

High School Degree 0.337 0.473 Dummy variable equals to 1 if the high-
est educational degree is lower or upper
secondary education; 0 otherwise.

College Degree 0.361 0.480 Dummy variable equals to 1 if the high-
est educational degree is college; 0 oth-
erwise.

Vocational Degree 0.255 0.436 Dummy variable equals to 1 if the high-

est educational degree is lower or upper
vocational education; 0 otherwise.

Age at Highest Qualifi- 20.209 4.258 Age in years at completion of highest
cation qualification.
N 85,348

Notes. Panel A presents summary statistics on high school enrollment among women aged 17-24 and born
between 1975 and 1985. Panel B presents summary statistics on degree completion for sample of women
within the age range of 25 to 33. Source: 1991-2018 Spanish LFS.

93



Table A6: Information Processing Skills and Health Behavior Summary Statistics

Mean

Std.Dev.

N

Definition

Panel A: Information Processing Skills

Literacy Assessment 256.780

Numeracy Assessment 245.434

43.147

44.921

410

410

Score on the 2011 PTAAC Survey of Adult Skills literacy as-
sessment (scale: 0-500); measures the ability to understand,
evaluate, use, and engage with written texts. Averaged across
ten plausible values of latent proficiency; standardized to
mean zero and unit standard deviation for the main anal-
ysis.

Score on the 2011 PTAAC Survey of Adult Skills numeracy as-
sessment (scale: 0-500); measures the ability to access, use,
interpret, and communicate mathematical information and
ideas. Averaged across ten plausible values of latent profi-
ciency; standardized to mean zero and unit standard devia-
tion for the main analysis.

Panel B: Health Behavior

Mother Drinks During Pregnancy 0.067
Mother Drinks 0.837

Mother Smokes 0.652
Mother Consumes Drugs 0.293

0.250

0.369

0.476
0.455

2,314
1,003

1,003
1,003

Dummy = 1 if the woman consumed alcohol during preg-
nancy; 0 otherwise.

Dummy = 1 if the woman has ever consumed alcohol; 0 oth-
erwise.

Dummy = 1 if the woman has ever smoked; 0 otherwise.
Dummy = 1 if the woman has ever used substances (alcohol,
tobacco, hypnosedatives, illegal or new drugs); 0 otherwise.

Notes. Panel A is based on the 2011 PIAAC and includes women born 1975-1985 aged 25-33. Panel B reports data
from the 2007 and 2017 Spanish Alcohol, Tobacco, and Illegal Drugs Surveys. “Mother Drinks During Pregnancy” is
from 2017 survey (cohorts 1975-1985), while the remaining variables are from 2007 survey (cohorts 1975-1983).
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Table A7: Maternal Background Characteristics Summary Statistics

Mean Std.Dev. N Definition
Panel A: Labor Market Outcomes
Working Mother 0.860 0.347 1,467,386 Dummy = 1 if the mother is actively engaged in paid work outside
the home, even if not currently working; 0 otherwise.
High-Skill Occupation 0.560 0.496 1,187,645 Dummy = 1 if the mother works a highly trained job (manage-

rial position, scientific or academic profession, administrative or
office worker, high skill personnel in primary sector, high skill per-
sonnel in secondary sector and construction) conditional on being
employed, 0 otherwise.

Panel B: Assortative Mating

High-skill Partner 0.562 0.496 1,009,937 Dummy = 1 if the mother’s partner works in a highly trained job
(managerial position, scientific or academic profession, adminis-
trative or office worker, high skill personnel in primary sector,
high skill personnel in secondary sector and construction) condi-
tional on being employed, 0 otherwise.

Low-skill Partner 0.375 0.484 1,009,937 Dummy = 1 if the mother’s partner works in a non-skilled job
(catering, personal, protection and sales workers, plant and ma-
chinery operators and assemblers, or elementary occupations) con-
ditional on being employed, 0 otherwise

Panel C: Family Planning

Marriage Before Birth 0.644 0.479 1,521,770 Dummy = 1 if the mother was married before first birth (condi-
tional on registered partner); 0 otherwise.

Duration of Marriage Before Birth 34.244 24.835 980,853 Months between marriage and first birth (conditional on being
married).

Absent Father 0.014 0.116 1,521,770 Dummy = 1 if father’s name is missing on birth register at child-

birth; 0 otherwise.

Notes. Sample includes mothers aged 25-33 at their first birth, born between 1975 and 1985. Data in Panel A and B
are derived from the Vital Statistics childbirth microdata (INE) for the years 2000-2016, while data in Panels C cover
the years 2000-2018.
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Figure A2: Effects along the Distribution of Weight at Birth

Notes. The figure plots DiD estimates of the effect of the LOGSE reform on the probability that birth weight is less
than or equal to the value shown on the x-axis. Each point corresponds to a separate regression based on eq. (2) for
mothers aged 25-33, born 1975-1985. Shaded areas denote 95% confidence intervals. Data are from the 2000-2018
Childbirth microdata of Vital Statistics (INE)
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Table A&: Previous Literature on Education Interventions and Health at Birth Outcomes in
Developed Countries

(1) 2) 3) (4)
Paper Source of Education Change Country (years) Health at Birth Outcomes
Currie  and  Moretti County-level college openings Us Gestational age (in weeks) v/
(2003) (1970-1999) Preterm (<37 weeks) v
General education: Increase (tertiary) Very preterm x
Years of schooling: +0.950 Birth weight (in grams) v

Low birth weight (<2,500 g) v/
Very low birth weight x

Lindeboom et al. (2009) Nationwide 1947 Education Act UK Gestational age (in weeks) x
(1974-1999) Preterm x
General education: No change Very preterm x
Years of schooling: +0.708 Birth weight (kg) v

Low birth weight (<3,000 g) v*
Very low birth weight x
Other: Illness at birth v

McCrary and Royer State-level school entry policies Texas (1989- Gestational age (weeks) x
(2011) 2001) Preterm (<37 weeks) v
General education: No change California (1989- Very preterm x
Years of schooling: +0.187 2002) Birth weight x

Low birth weight (<2,500 g) v/
Very low birth weight x
Other: Infant death v

Grytten et al. (2014) Nationwide 1959 comprehensive Norway Gestational age (weeks) x
school reform (1967-2005) Preterm x
Very preterm x
General education: Increase (secondary) Birth weight (grams) v
Years of schooling: +0.535 Low birth weight (<2,500 g) v*
Very low birth weight x
Dursun et al. (2024) State-level curriculum reforms (1980- US Gestational age (weeks) v
1985) (1982-1994) Preterm (<37 weeks) v
Very preterm x
General education: Increase (secondary) Birth weight (grams) v
Years of schooling: 0 Low birth weight (<2,500 g) v*

Very low birth weight x
Other: Fetal growth v

This paper Nationwide 1990 comprehensive Spain Gestational age (weeks) v/
school reform (2000-2018) Preterm (<37 weeks) v
Very preterm (<32 weeks) v*
General education: Increase (secondary) Birth weight (grams) v
Years of schooling: 0 Low birth weight (<2,500 g) v

Very low birth weight (<1,500 g) v

Notes: Papers are ordered chronologically. See further notes in Appendix Appendix B.
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Table A9: Effects on Health at Birth: Excluding the Early-Adopting Province (Alava)

(1) (2) (3)
Panel A: Gestational Age

Weeks Preterm Very Preterm
Reform exposure 0.0265 -0.0058%* -0.0028%**
(0.0327) (0.0029) (0.0010)
Observations 1,286,309 1,286,309 1,286,309

Panel B: Weight at Birth Measures

Weight Low Weight Very Low Weight
Reform exposure 11.4263 -0.0012 -0.0020*

(7.1087) (0.0030) (0.0010)
Observations 1,436,143 1,436,143 1,436,143

Notes: The table shows the estimates of the coefficient on reform exposure from
equation (2). Reform exposure is a 0—1 index equal to the province—cohort share of
14-year-old students enrolled in the post-reform (LOGSE) general education system;
a one-unit change corresponds to full exposure to the reform. The dependent variable
is indicated in each column heading in each panel. The sample includes all mothers
aged 25-33 born between 1975 and 1985, excluding observations from the province
of Alava, where more than 25 percent of the 14-year-old population was already
enrolled in the new system for cohorts born prior to 1975. All specifications control
for birth year and province of residence fixed effects. Standard errors are shown in
parentheses. Data are from the 2000-2018 Childbirth microdata of Vital Statistics
(INE). *** Significant at the 1% level, ** Significant at the 5% level, * Significant at
the 10% level.
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Table A10: Placebo Test Ruling Out Pre-Reform Trends in Enrollment and Degree Completion

(1) (2) ®3) 4) )

Panel A: Secondary Education Enrollment

Lower Secondary Upper Secondary Vocational

No Degree General Educ General Educ Education
Reform exposure t+5 0.001 0.026 0.009 0.008
(0.008) (0.027) (0.031) (0.020)
Observations 148,370 148,370 148,370 148,370
Panel B: Degree Completion
Age at Highest Secondary Vocational College
Qualification No Degree Degree Degree Degree
Reform exposure t+5 0.582%* 0.002 -0.036 0.026 0.037
(0.320) (0.010) (0.031) (0.024) (0.027)
Observations 106,171 126,764 126,764 126,764 126,764

Notes. The table shows the estimates of the coefficient on reform exposure from equation (2). Reform
exposure is a 0-1 index equal to the province—cohort share of 14-year-old students enrolled in the
post-reform (LOGSE) general education system; a one-unit change corresponds to full exposure to
the reform. The dependent variable is indicated in each column heading in each panel. The sample
includes all female Spanish nationals aged 17-24 in Panel A and 25-33 in Panel B, born between
1970 and 1975, five years before the implementation of the reform. All specifications control for
birth year and province of residence fixed effects. Standard errors are shown in parentheses. Data
come from the 1991-2018 waves of the Spanish Labor Force Survey (LFS). *** Significant at the
1% level, ** at the 5% level, * at the 10% level.
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Table A11: Placebo Test Ruling Out Pre-Reform Trends in Health at Birth

(1) (2) (3)

Panel A: Gestational Age

Weeks Preterm Very Preterm
Reform exposure t+5 -0.0142 0.0046 0.0020

(0.0239) (0.0029) (0.0012)
Observations 808,176 808,176 808,176

Panel B: Weight at Birth

Weight Low Weight Very Low Weight

Reform exposure t+5 0.3735 0.0035 0.0016
(6.0074) (0.0032) (0.0010)
Observations 903,569 903,569 903,569

Notes. The table shows the estimates of the coefficient on reform exposure from
equation (2). Reform exposure is a 0-1 index equal to the province—cohort share of
14-year-old students enrolled in the post-reform (LOGSE) general education sys-
tem; a one-unit change corresponds to full exposure to the reform. The dependent
variable is indicated in each column heading in each panel. The sample includes
all mothers aged 25-33, born between 1970 and 1975, five years before the imple-
mentation of the reform. All specifications control for birth year and province of
residence fixed effects. Standard errors are shown in parentheses. Data are from
the 1995-2013 Vital Statistics (INE) childbirth microdata. *** Significant at the
1% level, ** Significant at the 5% level, * Significant at the 10% level.
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Table A12: Balance Test: Correlation Between the LOGSE Reform Roll-out and Province

Characteristics
(1) (2) (3)
Mean Std. Dev.

GDP per capita -0.474  10.543 3.332
(0.291)

Female Employment Rate 0.009  0.263 0.060
(0.008)

Female Labor Force Participation Rate  0.007  0.364 0.063
(0.010)

Log Population 0.000 13.192 0.820
(0.008)

Infant Mortality Rate -0.408  6.179 2.028
(0.657)

Neonatal Mortality Rate 0.016  3.910 1.562
(0.526)

Post-neonatal Mortality Rate -0.422  2.269 0.952
(0.349)

Observations 535

Notes: Column (1) reports OLS coefficients for the regression of each dependent variable in
each row on Reform exposure; standard errors are in parentheses. Each specification includes
controls for cohort and province of residence. The unit of analysis is province-by-year. Columns
(2) and (3) report the mean and standard deviation of the dependent variables. GDP per capita
is the gross domestic product at market prices (in thousands of euros, based on 1985 prices) per
capita as of July 1. Female Employment Rate is the proportion of employed women among the
total female population aged 16-64. Female Labor Force Participation Rate is the proportion
of women aged 16-64 who are either employed or actively seeking employment. Log Population
is the natural logarithm of the population as of July 1. Infant mortality (deaths in the first
year), neonatal mortality (deaths in the first 28 days), and post-neonatal mortality (deaths in
months 2-12) rates are measured per 1,000 live births. Data from the Autonomous Cities of
Ceuta and Melilla are excluded. Data source: 1990—2000 Spanish Statistical Office.
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Table A13: Effects on Health at Birth - Robust to Adding Province Time-Varying Controls

(1) (2) 3)

Panel A: Gestational Age

Weeks Preterm Very Preterm
Reform exposure 0.0311 -0.0058** -0.0029***

(0.0290) (0.0028) (0.0010)
Observations 1,292,251 1,292,251 1,292,251

Panel B: Weight at Birth

Weight Low Weight Very Low Weight

Reform exposure 10.3399 -0.0005 -0.0020%*
(7.5331) (0.0031) (0.0010)
Observations 1,441,287 1,441,287 1,441,287

Notes. The table shows the estimates of the coefficient on reform exposure from
equation (2). Reform exposure is a 0—1 index equal to the province—cohort share of
14-year-old students enrolled in the post-reform (LOGSE) general education sys-
tem; a one-unit change corresponds to full exposure to the reform. The dependent
variable is indicated in each column heading in each panel. The sample includes
all mothers aged 25-33 and born between 1975 and 1985. All specifications control
for birth year and province of residence fixed effects, together with province-level
time-varying controls: GDP per capita, female employment rate, female labor force
participation rate, log population, and mortality rates, as detailed in Table A12.
Standard errors are in parentheses. Data are from the 2000-2018 Childbirth Mi-
crodata of Vital Statistics (INE). *** Significant at the 1% level, ** Significant at
the 5% level, * Significant at the 10% level.
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Figure A3: Post-reform (LOGSE), Pre-reform (LGE) Vocational and Pre-reform (LGE) General
Education Enrollment Shares of 14 Year-Old Students by School Year

Notes. This figure shows the share of 14-year-olds by birth cohort under the post-reform general education program
(LOGSE share, solid line), pre-reform vocational programs (Pre-reform Vocational share, dashed line), and pre-reform
general programs (pre-reform General share, short dashed line). Source: 1989/1990- 1999/2000 Enrollment Records.
(Education Ministry).
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Table A14: Heterogeneous Effects on Health at Birth by Maternal Socioeconomic Status

(1)

2) (3)

(4) (5)

(6)

Weeks Preterm  Very Preterm Weight Low Weight Very Low Weight
Panel A: Reform Exposure (ReformExposurey)
Reform exposure*SES _Index -0.0054 0.0009 0.0003 2.5272 -0.0012 0.0002
(0.0092) (0.0014) (0.0003) (1.8025) (0.0010) (0.0002)
Reform exposure 0.0226 -0.0059%* -0.0026%** 9.7984 -0.0008 -0.0018*
(0.0325)  (0.0028) (0.0009) (6.9615) (0.0029) (0.0010)
SES_Index 0.0070  -0.0028***  -0.0009*** 6.9225%**F  -0.0025%** -0.0007***
(0.0074) (0.0009) (0.0003) (0.9715) (0.0005) (0.0001)
Observations 1,296,160 1,296,160 1,296,160 1,446,005 1,446,005 1,446,005
Panel B: Pre-Reform Vocational Education Share (Pre-reform Voc Sharey)
Pre-Reform Voc Share*SES_Index 0.0068 -0.0002 -0.0014* 2.8029 0.0016 -0.0009
(0.0259) (0.0034) (0.0008) (4.0825) (0.0027) (0.0007)
Pre-Reform Voc Share -0.0923 0.0089 0.0076*** -10.5374 0.0010 0.0017
(0.0657)  (0.0059) (0.0022) (15.0177) (0.0069) (0.0022)
SES_Index 0.0029 -0.0024** -0.0004 6.6597***F  -0.0031%** -0.0004*
(0.0057) (0.0009) (0.0002) (1.1759) (0.0008) (0.0002)
Observations 1,207,848 1,207,848 1,207,848 1,349,457 1,349,457 1,349,457
Panel C: Pre-Reform General Education Share (Pre-reform GenEd Sharey,)
Pre-Reform GenEd Share*SES_Index  0.0235* -0.0029 -0.0011** -0.7594 0.0008 -0.0005
(0.0127) (0.0021) (0.0005) (3.1931) (0.0016) (0.0004)
Pre-Reform GenEd Share -0.0250 0.0070* 0.0011 -21.2554%** 0.0030 0.0025
(0.0476) (0.0035) (0.0016) (7.8733) (0.0035) (0.0015)
SES_Index -0.0066 -0.0011 -0.0002 T.6765%** -0.0031%*** -0.0003
(0.0044) (0.0007) (0.0002) (1.5649) (0.0008) (0.0002)
Observations 1,208,254 1,208,254 1,208,254 1,350,020 1,350,020 1,350,020

Notes: Estimates are obtained from estimating heterogeneity specifications of eq. (2) by interacting the reform
exposure indices with maternal socio-economic status (SES), on a sample of mothers aged 25-33, born between 1975
and 1985. The dependent variable is indicated in each column heading. SES_Index is a standardized socio-economic
status measure constructed using the Stata command swindex, which derives the first principal component from six
baseline characteristics: maternal marital status, maternal and paternal occupational training, maternal and paternal
age, and urban residence. Panel A presents results using the main Reform FEzposure measure. Panels B and C report
effects using two pre-reform exposure measures: the Pre-reform Vocational Share, defined as the share of 14-year-olds
in a province-cohort cell enrolled in pre-reform vocational education, and the Pre-reform General Education Share,
defined analogously for pre-reform general education. Robust standard errors in parentheses. The data come from
the 2000-2018 Vital Statistics (INE) childbirth microdata. *** Significant at the 1% level, ** Significant at the 5%

level, * Significant at the 10% level.

64



Table A15: IV Estimates of General Education Exposure Using 1975 Cross-Province Variation

(1) (2) 3)

Panel A: Gestational Age

Weeks Preterm Very Preterm
General Sharey 0.1098 -0.0010 -0.0055**
(0.0882) (0.0094) (0.0026)
Observations 1,194,339 1,194,339 1,194,339
Panel B: Weight at Birth
Weight Low Weight Very Low Weight
General Shareyy, 29.1627 -0.0043 -0.0023
(23.9742) (0.0085) (0.0039)
Observations 1,333,446 1,333,446 1,333,446
First Stage Diagnostics
First stage F-statistic 27.3600
KP rk Wald F-statistic 27.8948
First stage p-value <0.001

Notes.  This table presents the results of 2SLS regressions examining the effect
of total exposure to the post- and pre- general education programs (as measured
by General Share;;) on health at birth outcomes. General Share;, = (LOGSE, +
LGE General Education Program,, )/(LOGSE; + LGETotal;;) combines pre- and post-
reform general education enrollment. First-stage estimates are reported in Appendix Ta-
ble A16. The dependent variable is indicated in each column heading in each panel. Cohort
and province fixed effects are included in all regressions, along with additional province
time-varying controls for GDP per capita, female employment rate, female labor force
participation rate, log population, and mortality rates. The sample includes mothers aged
25-33, born between 1975 and 1985. The first stage F-statistic and Kleibergen—Paap (KP)
rk Wald F-statistic are common across all columns as they derive from the same first stage
equation. Standard errors are reported in parentheses. Data are from 2000-2018 Vital
Statistics (INE) childbirth microdata. *** Significant at the 1% level, ** Significant at the
5% level, * Significant at the 10% level.
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Table A16: First-Stage Estimates Using 1975 Cross-Province Variation in General Education

Dependent Variable: General Shareg (1)
General Sharejg7s * 1977 FE 0.2534
(0.1648)
General Sharejg75 * 1978 FE 0.2117
(0.1655)
General Sharejg75 * 1979 FE 0.3063*
(0.1703)
General Sharejg7s * 1980 FE -0.1668
(0.1097)
General Shal‘61975 * 1981 FE -0.2472
(0.1831)
General Sharejg7s * 1982 FE -0.5066**
(0.2183)
General Sharejg7s * 1983 FE -0.5966**
(0.2245)
General Sharejg75 * 1984 FE -0.7793%**
(0.1562)
General Sharejg75 * 1985 FE -0.8779***
(0.1804)
Controls YES
Observations 1,403,065
R-squared 0.8160

Notes: The table reports the first-stage regression results for the in-
strumented total share of students enrolled in the post- and pre-reform
general education programs General Share;,. Instruments are derived
from the 1975 pre-reform cross-province variation, interacted with co-
hort fixed effects. The sample includes mothers aged 25-33, born
between 1975 and 1985. Cohort and province fixed effects are in-
cluded, along with additional province time-varying controls for GDP
per capita, female employment rate, female labor force participation
rate, log population, and mortality rates. Standard errors in paren-
theses. Data are from 1975-1985 and 20002018 Vital Statistics (INE)
childbirth microdata. *** Significant at the 1% level, ** Significant at
the 5% level, * Significant at the 10% level.
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Table A17: Effects on Fertility Patterns

(1) (2)
Birth Rate Motherhood Entry Age

Reform exposure -0.001 -0.063
(0.004) (0.043)

Pre-reform Mean (1975 Cohort) 0.069 29.518

Observations 4,995 1,521,770

Notes. The table shows the estimates of the coefficient on reform exposure from
equation (2). Reform exposure is a 0-1 index equal to the province—cohort share of
14-year-old students enrolled in the post-reform (LOGSE) general education system;
a one-unit change corresponds to full exposure to the reform. The sample includes
all mothers aged 25-33 and born between 1975 and 1985. Birth Rate (column 1)
is calculated as the number of first births divided by the number of women born
in Spain per mother age and province. Motherhood Entry Age (column 2) is the
mother’s age at first birth. Standard errors are shown in parentheses. Data are
from the 1975-1985 and 2000—2018 Vital Statistics (INE) childbirth microdata. ***
Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10%
level.
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Figure A4: Effects on Birth Rate by Mothers’ Age

Notes. The figure plots DiD estimates of the effect of the LOGSE reform on age-specific
birth rates for mothers aged 25-33 (cohorts 1975-1985). Each point corresponds to a separate
regression in which the outcome is the birth rate at the maternal age shown on the x-axis,
defined as the number of births divided by the number of women born in Spain in that
cohort—province cell. Estimates are obtained using a uniform kernel, a first-order polynomial,
MSE-optimal bandwidths, and province and cohort fixed effects. Standard errors are clustered
at the province level. Data come from the Childbirth Microdata of Vital Statistics (INE),
1975-1985 and 2000-2018.
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Table A18: Heterogeneous Effects on Health at Birth by Peer Composition Changes

B @) 3) ) %) (©)
Weeks Preterm  Very Preterm Weight Low Weight Very Low Weight
Panel A: High-Achieving vs Low-Achieving
Reform exposure*High skilled mother 0.0003 0.0026* -0.0006 -2.9079 -0.0014 -0.0008
(0.0184)  (0.0016) (0.0006) (5.0481) (0.0020) (0.0006)
High skilled mother 0.0484***  -0.0099***  -0.0018***  15.1676***  -0.0096*** -0.0014%**
(0.0122)  (0.0009) (0.0003) (3.5355) (0.0013) (0.0003)
Reform exposure 0.0370 -0.0071** -0.0024** 10.5011 -0.0012 -0.0017
(0.0355) (0.0029) (0.0010) (6.9245) (0.0029) (0.0011)
Observations 1,199,747 1,199,747 1,199,747 1,343,986 1,343,986 1,343,986
Panel B: Rural vs Urban
Reform exposure*Rural municipality 0.0299%* 0.0017 0.0003 -1.2944 0.0027* 0.0004
(0.0149)  (0.0015) (0.0006) (2.3918) (0.0014) (0.0005)
Rural municipality 0.0027 -0.0011 -0.0002 -4.4536 -0.0009 -0.0002
(0.0103)  (0.0011) (0.0002) (3.1218) (0.0010) (0.0002)
Reform exposure 0.0035 -0.0069** -0.0028%** 11.3312 -0.0028 -0.0021**
(0.0331)  (0.0029) (0.0010) (7.2630) (0.0030) (0.0010)
Observations 1,296,160 1,296,160 1,296,160 1,446,005 1,446,005 1,446,005

Notes. The table shows the estimates of the coefficients on Reform exposure and its interaction with High skilled mother (Panel A) and Rural
municipality (Panel B) from equation in footnote (?7?). Reform exposure is a 0-1 index equal to the province—cohort share of 14-year-old
students enrolled in the post-reform (LOGSE) general education system; a one-unit change corresponds to full exposure to the reform.
High skilled mother is a dummy variable that takes on a value of 1 if the mother has a job in a managerial or professional occupation.
Rural municipality is a dummy variable that takes on a value of 1 if the mother lives in an area with less than 50,000 inhabitants. The
dependent variable is indicated in each column heading in each panel. The sample includes all mothers aged 25-33 and born between 1975
and 1985. Standard errors in parentheses. Data from the 2000-2018 Vital Statistics (INE) childbirth microdata. *** Significant at the 1%
level, ** Significant at the 5% level, * Significant at the 10% level.
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Table A19: Ruling Out Spurious Correlation Between Interprovincial Migration and Reform
Roll-Out by Age Group

(1) (2) 3)
17-24 25-33  Full Sample

Reform exposure -0.008  -0.007 -0.010
(0.012) (0.018) (0.010)

Pre-Reform Mean (1975 Cohort)  0.095 0.154 0.120
Observations 109,339 85,348 194,687

Notes. The table shows the estimates of the coefficient on reform expo-
sure from equation (2). Reform exposure is a 0-1 index equal to the
province—cohort share of 14-year-old students enrolled in the post-reform
(LOGSE) general education system; a one-unit change corresponds to full
exposure to the reform. The dependent variable is a dummy variable that
takes the value 1 if a woman with Spanish nationality is currently resid-
ing in a province different from her birth province. The sample includes all
women aged 17-24 (column 1), 25-33 (column 2), and 17-33 (column 3),
born between 1975 and 1985. Data are from the 1991-2018 Spanish LFS.
*** Significant at the 1% level, ** Significant at the 5% level, * Significant
at the 10% level.
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Table A20: Reform Effects on Health at Birth Using Region-Level Variation

(1)

(2) 3)

Panel A: Gestational Age

Regional reform exposure

Observations

Panel B: Weight at Birth

Regional reform exposure

Observations

Weeks Preterm Very Preterm
0.0186 -0.0050°* -0.0021*
(0.0361) (0.0027) (0.0010)
1,296,160 1,296,160 1,296,160
Weight Low Weight Very Low Weight
9.2555 -0.0020 -0.0011
(7.3591) (0.0030) (0.0009)
1,446,005 1,446,005 1,446,005

Notes: The table shows the estimates of the coefficient on reform exposure from equation (2). Regional
reform exposure is a 0-1 index equal to the region—cohort share of 14-year-old students enrolled in the
post-reform (LOGSE) general education system; a one-unit change corresponds to full exposure to the
reform. The regional exposure captures exposure to the reform at the regional level, rather than at the
provincial level as in our main analysis (Table 2). The dependent variable is indicated in each column
heading in each panel. The sample includes all mothers aged 25-33 and born between 1975 and 1985. All
specifications control for birth year and region of residence fixed effects. Standard errors are in parentheses.
Data are from the 1995-2013 Vital Statistics (INE) childbirth microdata. *** Significant at the 1% level,
** Significant at the 5% level, * Significant at the 10% level.

70



Table A21: Reform Effects on Health at Birth Controlling for Paternal Reform Exposure

(1) (2) (3)

Panel A: Gestational Age

Weeks Late Preterm Very Preterm
Reform exposure 0.0300 -0.0065** -0.0026***

(0.0311) (0.0028) (0.0010)
Observations 1,268,352 1,268,352 1,268,352

Panel B: Weight at Birth

Weight Low Weight Very Low Weight
Reform exposure 13.0151* -0.0013 -0.0016

(6.6893) (0.0028) (0.0010)
Observations 1,415,421 1,415,421 1,415,421

Notes: The table shows the estimates of the coefficient on reform exposure from equation (2). Reform
exposure is a 0—1 index equal to the province—cohort share of 14-year-old students enrolled in the post-
reform (LOGSE) general education system; a one-unit change corresponds to full exposure to the reform.
The dependent variable is indicated in each column heading in each panel. The sample includes all mothers
aged 25-33 and born between 1975 and 1985. All specifications control for birth year and province of
residence fixed effects, together with fathers’ exposure to the reform, measured by a reform exposure index
assigned to each birth based on paternal birth cohort and province. Standard errors are in parentheses.
Data are from the 2000-2018 Childbirth microdata of Vital Statistics (INE). *** Significant at the 1%
level, ** Significant at the 5% level, * Significant at the 10% level.
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Appendix B Notes to Figure 4

This appendix summarizes how estimates from each study are transformed to ensure comparability
with our results in Figure 4.

Currie and Moretti (2003). They use variation in college openings in the US from 1940 to 1966
as an IV strategy. They report both first- and second-stage estimates. Each additional college
opening per 1,000 women increases educational attainment by approximately one additional year.
For the average woman, the mean number of college openings is 0.08 per 1,000 women, implying
an increase of 0.08 years of schooling per additional college opening per 1,000 women in the county.
To obtain comparable figures, we compute the reduced-form estimates corresponding to a one-year
reform. The college expansion corresponds to a four-year reform. We obtain these by multiplying
the first-stage estimates in Column 1 of Table 2 and the second-stage estimates in Column 2 of
Table 4, and dividing by 4.(beta LBW: -0.0023 = (-0.0098 * 0.950) / 4; se LBW: 0.0009 = sqrt((-
0.0098)2 * 0.0462 + 0.950% * 0.0038%)/4.)(betapreterm : —0.0024 = (=0.010 * 0.950)/4; sepreterm

0.0010 = sqrt((-0.010)? * 0.0462 + 0.950% * 0.0044%)/4.)

Lindeboom et al. (2009). They use the 1947 Education Act in the UK that raised the minimum
school leaving age by one year from 14 to 15 years of age in a fuzzy regression discontinuity strategy.
They report both first and second stage estimates. To obtain comparable figures we need to compute
the reduced form estimates that correspond to a 1-year reform. We obtain those by multiplying first
stage estimates in Column 4 of Table 3 and second stage estimates in Column 2 of Table 5b. We use

the all-years sample. (beta: 0.0023=0.006*0.708; se: 0.046=sqrt(0.006% + 0.0082 + 0.7082 * 0.0662)).

McCrary and Royer (2011). They use US school entry policies that manipulate schooling by one
year (p.179). They use data from California and Texas. We agregate estimates from both samples

by computing averages weighted by the sample sizes. Estimates for educational attainment from

72



Columns 3 and 6 in Table 3. Estimates for low birth weight form Columns 1 and 4 in Table 3.

Estimates for prematurity from Columns 2 and 5 in Table 3.

Grytten et al. (2014). They use a 1959 education reform in Norway that increased the minimum
years of schooling from 7 to 9 and introduced changes in curriculum with the aim of improv-
ing schooling quality (Black et al 2005). They use an instrumental variables strategy and report
both first and second stage estimates. To obtain comparable figures we compute the reduced
form estimates that correspond to a l-year reform. We obtain those by multiplying first and sec-
ond stage estimates in Column 3 of Table 3 (p. 88) (beta: 0.0096=0.018*0.535; standard error:

0.0022=sqrt(0.018%  0.0099? + 0.5352 * 0.00852).

Dursun et al. (2024). They use a series of states’ curriculum reforms in the US over 1980-1985.
The reforms involved increasing time devoted to Math by 1.3 course-years during high-school.
Results are only significant for Black mothers. The reform did not affect educational attainment.
They use a difference in differences strategy. We take figures from columns 1 and 2 in Table 7 (for

Black mothers), re-scales for an additional course-year.

This paper. We use the 1990 LOGSE reform in Spain that increased the amount of general
education for two years. Here we use estimates for low birth weight from Panel A in Column 2 in
Table 3 and for pre-term birth from Panel B in Column 2 of Table 2. To obtain comparable figures,

estimates estimates are re-scaled for one year.
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