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• Progressive postponement of fertility and declining fertility rates across European countries, connected to 

the increasing level of education, particularly among women –> negative relationship between education 

and fertility, although changing during the last decades (Vasireddy et al., 2023).

• There are two ways in which education influence fertility: 

• Through the time spent in education -> educational enrollment usually discourages childbearing (Ní 

Bhrolcháin & Beaujouan, 2012) -> postponement (Mills et al., 2011; Neels et al., 2014; Berrington et al., 

2015). 

• Through the attainment effect of education -> highly educated women tend to have different 

characteristics that influence their fertility behaviors (Lesthaeghe 2014; Rindfuss et al., 1980).

• Policies extending compulsory schooling years may shape fertility behaviors through two channels: 

• Incarceration effect. Extended time in a supervised environment limits engagement in behaviors 

associated with early pregnancy. This effect may be also prolonged in time (DeCicca & Krashinsky, 

2020; Geruso & Royer, 2018).  

• Human capital effect. If extending years increases the level of education, highly educated women 

usually have different reproductive patterns (postponed fertility, higher childlessness, etc.) usually 

associated to a substitution effect. (Berrington et al., 2015). 
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Public 
Instruction 

Law

1857

6 – 9 
years old

LOGSE 
Act

1990

6 – 16 
years old

Royal Decree 
October 26, 

1901

1901

6 – 12 
years old

Royal Decree 
September 12, 

1923

1923

6 – 14 
years old

Primary 
Education Act

1945

6 – 12 
years old

Act 
27/1964

1964

6 – 14 
years old

LGE 
Act

1970

6 – 14 
years old

REFORM 1
Extended school-
leaving age from 

12 to 14

REFORM 2
Extended school-
leaving age from 

14 to 16

REFORM 1. Compulsory education was declared mandatory until age 14 for all individuals born in 1954 and onwards.

REFORM 2. Basic education was defined as a compulsory educational stage, which implicitly implies that students 
must remain at school until the moment they turn 16.

Implementation linked to the rollout of the new Lower Secondary Education stage (ESO). The first cohort affected was 
born in 1984, but there was regional variation:

Navarra and Melilla: 1982
Aragón, País Vasco, and La Rioja: 1983
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Region … 1953 1954 … 1981 1982 1983 1984 …
Andalucía
Aragón
Asturias
Baleares
Canarias
Cantabria
Castilla y León
Castilla-La Mancha
Cataluña
C.  Valenciana
Extremadura
Galicia
Madrid
Murcia
Navarra
País Vasco
La Rioja
Ceuta
Melilla
School-leaving age 12 14 16

Act 27/1964 LOGSE Act
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195319521951 195619551954

POLICY EFFECT

SCHOOL-LEAVING AGE 12 SCHOOL-LEAVING AGE 14

𝑌𝑖𝑟 =  𝛽0 + 𝜷𝟏𝑎𝑓𝑡𝑒𝑟𝑖𝑟 + 𝛽2𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟 + 𝛽3𝑎𝑓𝑡𝑒𝑟𝑖𝑟 × 𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟 + 𝜙𝑟 + 𝜀𝑖𝑟

POLICY EFFECT

SCHOOL-LEAVING AGE 12 SCHOOL-LEAVING AGE 14

195319521951 195619551954

POLICY EFFECT

BANDWIDTH
Data-driven selection criterion

Coverage Error Rate (CER)
Mean Squared Error (MSE)

൝
𝑌𝑖 = 𝛼+ + 𝛽1+ 𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟 + ⋯ + 𝛽𝑝+ 𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟

𝑝 + 𝜙𝑟 + 𝜀𝑖𝑟

𝑌𝑖 = 𝛼− + 𝛽1− 𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟 + ⋯ + 𝛽𝑝− 𝑑𝑖𝑠𝑡_𝑑𝑎𝑦𝑠𝑖𝑟
𝑝 + 𝜙𝑟 + 𝜀𝑖𝑟

Ƹ𝜏 𝑐 = ො𝛼+ − ො𝛼−
POLICY EFFECT

COHORT-BASED REGRESSION DISCONTINUITY DESIGN

LOCAL POLYNOMINAL REGRESSION

Global time trend

Local time trend WEIGHTING SCHEME
Triangular kernel

Epanechnikov kernel
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DIFFERENCE-IN-DIFFERENCE APPROACH

195419531952195119501949 1958195719551955

O
U

TC
O

M
E

SCHOOL-LEAVING AGE 12 SCHOOL-LEAVING AGE 14

REFORM 1

RELATIVE AGE EFFECT

POLICY EFFECT

𝑌𝑖 =  𝛽0 + 𝛽1𝑡𝑢𝑟𝑛𝑖
𝑝

+ 𝛽2𝑎𝑓𝑡𝑒𝑟𝑖 + 𝜷𝟑𝑡𝑢𝑟𝑛𝑖
𝑝

× 𝑎𝑓𝑡𝑒𝑟𝑖 + 𝜙𝑟𝑐 + 𝜀𝑖𝑟𝑐

POLICY EFFECT

𝑎𝑓𝑡𝑒𝑟𝑖 = ቊ
1 𝑖𝑓 𝑏𝑜𝑟𝑛 𝑖𝑛 𝐽𝑎𝑛𝑢𝑎𝑟𝑦, 𝐹𝑒𝑏𝑟𝑎𝑢𝑟𝑦

0 𝑖𝑓 𝑏𝑜𝑟𝑛 𝑖𝑛 𝑁𝑜𝑣𝑒𝑟𝑚𝑏𝑒𝑟, 𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟

𝑡𝑢𝑟𝑛𝑖
𝑝

= ቊ
1 𝑖𝑓 𝑏𝑜𝑟𝑛 𝑖𝑛 𝑦𝑒𝑎𝑟 − 𝑡𝑢𝑟𝑛 1953/1954

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

Robustness checks: Alternative bandwidths around the cutoff: ±1 month and ±4 months. Using an additional dataset. 

Placebo tests: turn takes value 1 for any other year-turn, faking a reform. Expected null effects for all those fake reforms.
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• 2011 Spanish Population and Housing Census (microdata consisting of around 10% of the universe). 

• FIRST ANALYTICAL SAMPLE – REFORM 1

• Sample definition: all women born in Spain around 1954 (57 years old). 

• RDD: 148,724 women born between 1951 and 1956 (three cohorts at each side of the cutoff, excluding 

Jan 1st).

• DiD: 119,076 women born between 1947 and 1960 (seven cohorts at each side of the cutoff, born in the 

first and the last two months of the year, excluding Jan 1st). 

• Outcomes: 

1. Average number of children: Average number of children per women in the cohort RDD and DiD

samples: 1.94 and 1.95, respectively.

2. Childlessness: Proportion of childless women in the cohort RDD and DiD samples: 14,78% and 

14,97%, respectively.
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• 2011 Spanish Population and Housing Census (microdata consisting of around 10% of the universe). 

• SECOND ANALYTICAL SAMPLE – REFORM 2

• Sample definition: all women born in Spain in the last cohorts required to stay in school until age 14 

and the first ones requited to stay until age 16 (around 27 years old), Mothers not living with all their 

children are excluded.

• RDD: 111,411 women born between 1979 and 1986 (three cohorts at each side of the cutoff, excluding 

Jan 1st).

• DiD: 87,013 women born between 1975 and 1990 (seven cohorts at each side of the cutoff, born in the 

first and the last two months of the year, excluding Jan 1st). 

• Outcomes: 

1. Entered motherhood at ages 15-16: Observed among 0.28% of the cohort RDD sample and 

0.27% of the DiD sample.

2.Entered motherhood at ages 17-20: Observed among 2.74% of the cohort RDD sample and 2.73% 

of the DiD sample.
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5.1. REGRESSION DISCONTINUITY DESIGN

REFORM 1: 

Negative impact of the 
extension of compulsory 
education from age 12 to 14 
on completed fertility: lower 
number of children per 
woman and higher probability 
of childlessness.

REFORM 2:

Negative impact of the 
extension of compulsory 
education from age 14 to 16 
on very early fertility: 
decrease probability of birth 
at ages 15-16, and a small 
positive effect on ages 17-20.
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REGRESSION DISCONTINUITY DESIGN
RD PLOTS – Preferred specification

REFORM 1 REFORM 2
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5.2. DIFFERENCE IN DIFFERENCES

REFORM 1: 

Negative impact of the 
extension of compulsory 
education from age 12 to 14 
on completed fertility: lower 
number of children per 
woman and higher probability 
of childlessness.

REFORM 2:

Negative impact of the 
extension of compulsory 
education from age 14 to 16 
on very early fertility: 
decrease probability of birth 
at ages 15-16, and no effect 
on ages 17-20.
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1. Extending compulsory education from ages 12 to 14 had a negative impact on fertility, reducing the total 

number of children and increasing the probability of childlessness. 

2. Extending compulsory education from ages 14 to 16 significantly reduced the probability of births at ages 

15 to 16 but not beyond; this is consistent with an incarceration effect.

WARNING! This is not to say that raising the school-leaving age reduces total fertility and the probability of 
teen births.

For the well-defined population of compliers affected by the 1964 RD and under the specific 
circumstances of the Spanish context of 1960s (i.e., high very early dropout and high and early fertility), 
prolonged compulsory schooling decreased final family size.

For the well-defined population of compliers affected by the LOGSE Act and under the specific 
circumstances of the Spanish context of the 1990s (i.e., high tertiary education completion, very low teen 
birth rate, and late fertility), prolonged compulsory schooling almost eliminated births ate ages 15 to 16.

Currently low and late fertility levels in Spain are partly due to subsequent reforms extending mandatory 

schooling in the country -> long-term effects.

Implementing a policy may generate externalities across different dimensions of individuals’ lives, 

highlighting the importance of education in shaping a wide range of life outcomes.
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