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I. Introduction

Developed countries have special regulations in place to address the safety and health of preg-

nant workers and their unborn children. One important element of these regulations is maternity

leave (ML). This is the temporary employment-protected period of absence for women around

the time of childbirth and should be distinguished from parental leave.1 There is consider-

able variation in ML arrangements across countries in terms of pre- and postnatal durations,

obligation to take ML, job-protection, and income support.2 The median duration of paid and

job-protected ML in OECD member countries listed in Table 1 amounts to 16.5 weeks, 6 weeks

of which can be taken prior to birth. In this paper, we are interested in prenatal ML. We evaluate

the impact of maternal employment during pregnancy on child and maternal outcomes. Despite

the popular belief that prenatal ML is beneficial to the infant and mother, the empirical evidence

on the impact of prenatal ML is limited and existing policies are not evidence-based.

[ Table 1 ]

We evaluate a prenatal ML extension in Austria. Until 1973, statutory ML prohibited em-

ployment 6 weeks before to (usually) 6 weeks after delivery. The reform in 1974 increased

mandatory prenatal ML from 6 to 8 weeks. All other ML regulations (such as the associated

transfer payments) remained unaffected by the reform. Our estimation strategy exploits that the

assignment to the extended leave was determined by a cutoff date. This gives rise to a fuzzy

regression discontinuity design (RDD), which provides us with a local average treatment ef-

fect (LATE) that identifies the causal effect of an extended prenatal ML duration due to being

assigned to the new regulations.

Our research design has a number of interesting features. First, assigned and non-assigned

mothers, while having different prenatal ML durations, were both mandated to the same postna-

tal ML duration and eligible for the same parental leave. This allows us to cleanly identify the

effect of variation in prenatal ML, not only on birth outcomes, but also on post-birth outcomes.

Since the reform took place in 1974, we are able to study its long-run effects on children and

mothers up to 40 years after birth. This is important, since the fetal origins hypothesis stresses

that (health) effects of prenatal events may remain latent for many years (Almond and Currie,

2011a,b). To the best of our knowledge, none of the existing studies on prenatal ML or employ-

ment during pregnancy examine potential long-run impacts. Second, to check the robustness

of our results, we can additionally use information on unaffected non-working mothers, who

1The leave that often follows ML and allows one or both parents to remain at home to care for young children
is usually called parental leave (see OECD Family database, “Child-related leave: PF2.1 Key characteristics of
parental leave systems,” updated: October, 2017). We follow this semantic convention throughout the paper.

2Currently, 32 states have ratified the Maternity Protection Convention issued by the International Labour
Organization (ILO), which mandates, among others, at least 14 weeks of ML and an entitlement to cash and
medical benefits.
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are not eligible for ML. This second source of variation extends our RDD with a difference-

in-differences (DiD) approach. The DiD component differences out potential seasonal effects

and accounts for any unobserved characteristics that follow a seasonal pattern between children

born in different months. Thus, the combination of these two sources of variation ensures a

clean identification of treatment effects. Third, we can rely on high-quality administrative data

sources covering the universe of all births in Austria. The Austrian Social Security Database

(ASSD) provides information on the mother’s eligibility for ML, her actual leave duration, and

her return to work behavior. Since we observe the actual duration of prenatal ML for each

mother, we are able to not only estimate an Intention to Treat effect (ITT) as previous studies

in this literature, but we can also identify a LATE of prenatal ML. The Austrian Birth Register

comprises several outcomes to assess children’s health at birth, and enables us to closely track

subsequent maternal fertility. The ASSD further allows to assess children’s long-term human

capital outcomes (up to 40 years of age) and maternal mortality. For a subsample of mothers and

children, we also have data on long-term health outcomes (i.e, health care utilization between

25 and 40 years after birth). Fourth, the institutional setting promotes a clear interpretation

of our results. We analyze the intensive margin of prenatal ML. More specifically, our LATE

captures a reduction of in utero exposure to maternal employment in the 33rd and 34th week of

gestation for a group of mothers without major problems in this stage of pregnancy.

We consider this estimate to be informative in two ways. It contributes to the literature on

the consequences of maternal behavior, in particular employment, in the third trimester of preg-

nancy on short and long-term health and human capital outcomes. Furthermore, it is informative

for designing prenatal ML policies and assessing existing ML regulations. The Austrian ML

legislation is comparable to that of other OECD member countries. Among the 16 countries

given in Table 1, the median duration of paid and job-protected prenatal ML is 6 weeks, and in

many countries, such as Austria, the Czech Republic, Germany, Greece, Hungary or Italy, ML

is mandatory for a period of 6 or more weeks prior to birth.

There are several potential mechanisms through which extended prenatal ML could alter the

health of pregnant workers and their unborn children. First, the extended absence from work

while enjoying job-protection and full income replacement should reduce expecting mother’s

psychological and physiological stress level. The mandatory nature of ML should reinforce this

channel, since pregnant women do not have to justify their leave-taking towards their employer

and co-workers. Nevertheless, it is also possible that a longer absence from work increases

mental stress for some groups of women. Wüst (2015) argues that exclusion from employment

can have adverse effects on psychological stress. Second, certain groups of workers could

benefit from a reduction in specific occupational exposures.3 For women whose counterfactual

home environment is healthier than their job environment, an extended prenatal ML should

3Examples are second-hand tobacco smoke in the hospitality industry (Bharadwaj et al., 2014), chemicals in
certain branches of manufacturing (Chen et al., 2000; Snijder et al., 2012), anaesthetic gases and antineoplastic
drugs in the medical sector (Lawson et al., 2012), low levels of radiation in the aviation industry, or shift work
(Bonzini et al., 2011) and noise.
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have positive effects. At the same time, it cannot be ruled out that, for some women, the

counterfactual home environment is less beneficial. In this case, an increase in prenatal ML may

have negative effects. In our research design, we can abstract from self-selection into ML with

respect to the relative quality of the work versus home environment, since ML is mandatory.

Finally, the modified allocation of time (i.e., substituting work with leisure) may also lead to

healthier behavior. Expecting mothers may have more time to rest, to follow a healthy diet, or

to do necessary prenatal medical check-ups.

The existing literature provides evidence for the importance of these mechanisms. The fe-

tal origins hypothesis and supporting empirical evidence emphasize a number of factors in the

prenatal environment that are important for later child and adult outcomes (Almond and Currie,

2011a,b). Maternal stress is one such factor. Most studies distinguish the effects of prenatal

stress by pregnancy trimester of exposure. The reform we consider in this paper has the poten-

tial to reduce maternal stress in the third trimester (more specifically in the 33rd and 34th week

of pregnancy). Multiple studies provide evidence that prenatal stress has adverse effects on birth

outcomes throughout pregnancy. For instance, Black et al. (2016) find negative effects of stress

induced by the death of the mother’s parent during pregnancy on birth outcomes with similar

effects across all trimesters of exposure.4 Persson and Rossin-Slater (2018), studying an equiva-

lent treatment with a focus on long-run mental health outcomes, confirm this pattern. Although

we do not directly observe maternal stress (e.g., with cortisol levels), a reduction in stress in

the third trimester is likely an important causal channel of our treatment. Regarding healthier

behavior during pregnancy, a number of factors (such as nutrition and physical activity) are

discussed. While causal evidence is lacking for some of these determinants, the importance of

prenatal check-ups is documented in design-based studies. For example, Evans and Lien (2005)

exploit a 1992 bus strike in Pennsylvania, which led to a sharp decline in prenatal care visits

among women pregnant at that time. They conclude that prenatal check-ups reduce maternal

smoking and enhance birth weight.5

We find no evidence for an impact of the prenatal ML extension on children’s health at

birth. The estimated treatment effects are statistically insignificant and precisely estimated zero

effects. This finding is consistent across subsamples of mothers who are expected to be more

vulnerable, such as blue-collar workers. In line with this zero effect on children’s health out-

comes in the short-run, we also find no evidence for significant effects on long-run health and

labor market outcomes. Treated and untreated children have statistically indistinguishable labor

market and health outcomes up to the age of 40. Thus, there is also no evidence for latent effects

that manifest later in life. Our analysis of subsequent maternal fertility and health also does not

reveal any significant effects of the reform. Treated and untreated mothers do not significantly

4This finding is consistent with previous studies on the effects of prenatal exposure to stressful events such as
armed conflicts (Mansour and Rees, 2012) or hurricanes (Currie and Rossin-Slater, 2013). Earlier papers using
landmine explosions (Camacho, 2008) and a large earthquake (Torche, 2011) find the strongest effects in the first
trimester.

5Sonchak (2015) finds similar effects of prenatal care on birth weight for disadvantaged white mothers.
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differ in their completed fertility and the timing of subsequent births. The same holds true for

maternal health measures up to 40 years after birth. We therefore conclude that the reform had

no measurable effects on children and mothers.

The political justification for this reform was to improve the health of pregnant workers and

their children. Our evaluation provides no evidence for any impact of the extension from 6 to 8

weeks of prenatal ML. In contrast, the reform has clear cost. It has increased public spending

on transfer payments for prenatal ML by one-third and additional cost for firms cannot be ruled

out. Importantly, some women may prefer to work during this period, but are not allowed to.

While our results must be interpreted within the scope of the Austrian setting, we conclude

more generally that mandatory prenatal ML starting in the 35th week of gestation is sufficient

for pregnant workers without problems in pregnancy. It should be emphasized that we do not

interpret our results as a general argument against (mandatory) prenatal ML. Quite the contrary,

we consider our finding to be valuable for designing an optimal prenatal ML policy.

Our findings add to a small stock of empirical evidence on prenatal ML and employment

during pregnancy on child and maternal outcomes.6 So far, only a handful of design-based pa-

pers provide evidence on the effects of prenatal ML.7 With regards to the United States, there are

two studies available. Rossin (2011) evaluates the effects of 12 weeks unpaid but job-protected

ML introduced by the The Family Medical Leave Act (FMLA) in 1993. This policy allows moth-

ers to take a leave during their pregnancy and/or after childbirth. The author’s identification is

based on variation in FMLA policies across states and variation in firm coverage. She finds that

unpaid ML led to small increases in birth weight, decreases in the likelihood of a premature

birth, and substantial decreases in infant mortality. These effects are present only for children

of highly educated and married mothers, who were most able to take advantage of unpaid leave.

The coefficients on infant mortality are larger in magnitude than on birth outcomes, suggesting

that the effects of FMLA are more likely to stem from leave taking after birth. Stearns (2015)

evaluates the effect of state-based access to paid ML on health at birth. She exploits the fact

that five states were required to start providing wage replacement benefits to pregnant women in

the year 1978 through their Temporary Disability Insurance (TDI) programs. Eligible women

could access this de facto paid ML in the period immediately before or after birth. Based on

state-level data she implements a difference-in-differences approach, which suggests that access

to six weeks of paid ML lowered rates of low birth weight and preterm births by around 3 and

7 percent, respectively. In contrast to Rossin (2011), the effects were driven by disadvantaged

African American and unmarried mothers.

Wüst (2015) uses Danish data to study the effect of maternal employment during pregnancy

6In contrast, the effects of maternal employment after childbirth and during the first years of a child’s life is
extensively studied. In particular, there are a number of design-based papers on the effect of different postnatal
maternity and parental leave durations on child outcomes available (Liu and Skans, 2010; Baker and Milligan,
2010; Rasmussen, 2010; Baker and Milligan, 2015; Dustmann and Schönberg, 2012; Carneiro et al., 2015; Dahl
et al., 2016; Danzer et al., 2017)

7The evidence from observational studies on the effects of working conditions on pregnancy outcomes is sum-
marized by two meta-analyses (Mozurkewich et al., 1999; Palmer et al., 2013).
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on birth outcomes. She focuses on the pregnancy weeks 12 and 30. To account for selection

into employment she exploits variation across pregnancies and compares outcomes of mothers’

consecutive children. She finds that mothers who are employed (either in week 12 or 30) are less

likely to have a preterm birth. As a potential explanation for this finding she discusses maternal

stress caused by not working in a country with a particularly high female employment rate. Del

Bono et al. (2012) provide structural parameters of the production functions of birth weight

and fetal growth. Applying family-fixed effects models and GMM techniques to American and

British survey data, the authors estimate effects of maternal employment during pregnancy. In

contrast to Wüst (2015), they find that work interruptions, especially in the last 3 months of

pregnancy, are beneficial for birth outcomes. Most recently, Chuard (2018) exploits an Austrian

parental leave reform which has indirect effects on prenatal employment for subsequent births.

She uses variation in prenatal employment prior to the 32nd week of pregnancy and finds no

effects on birth outcomes.

The remainder of the paper is organized as follows: In Section II, we present our research

design. We provide details on the ML system, the reform in the year 1974, and other relevant

aspects of the institutional setting. We describe our data sources and present our estimation

strategy. In Section III, we present our estimation results along with a number of robustness

checks. Section IV concludes and discusses potential policy implications.

II. Research design

II.1. Institutional background

In this section, we summarize the institutional background and describe the ML system before

and after the 1974 reform. To enhance the understanding of the context we first provide infor-

mation on female labor force participation. Finally, we describe changes in the public prenatal

care program over time.

II.1.1. Female labor force participation

Throughout the 1970s, labor force participation rates remained quite constant in Austria. Among

women between 15 and 60 years of age the rate was around 55 percent. The equivalent male rate

amounted to roughly 85 percent. The highest female participation rate among all age groups

in 1971 was 62.4 percent for those aged 20 to 29 (Butschek, 1974). Our estimation sample is

dominated by this age group. In comparison, the rate for women aged 30 to 39 was only 50.9

percent (Butschek, 1974). This significant reduction was due to women leaving the labor force

when they married or had their first child.

Female employment rates in Austria have been remarkably similar to the other OECD mem-

ber countries (see Appendix Table A.1). Between the 1970s and the 2010s rates had increased

from 47 percent to 67 percent. The equivalent median employment rates among OECD member
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countries are 48 and 62 percent. While female employment in Austria was characterized by a

high share of full-time employment in the 1970s (around 85 percent), it had gone down to only

55 percent in the 2010s. The median values among OECD member countries show a similar,

yet less pronounced, pattern.

II.1.2. Maternity leave system and its reform in 1974

In 1957, Austria introduced a legislation which mandated 12 weeks of paid job-protected ML.

This prohibited pregnant women from working 6 weeks before and 6 weeks after birth. The

beginning of the prenatal ML was determined based on the doctor’s estimation of the date of

delivery. The prenatal ML could be started earlier if the mother’s or the child’s health was at

risk due to the work environment. The latter had to be certified by either the chief medical

officer of the Regional Health Insurance Fund or by an occupational physician of the Labour

Inspectorate. The postnatal ML was regularly extended for all nursing mothers to 8 weeks and

for nursing mothers with premature births to 12 weeks. Since 1962, all mothers experiencing

a premature birth have a mandatory postnatal ML of 12 weeks. Since 1968, women who end

up with a shorter prenatal ML due to an earlier (but not preterm) birth are compensated with

a longer postnatal ML.8 The last major reform of the ML system took place in 1974, which

extended the compulsory ML duration to 16 weeks. Since then, pregnant women are prohibited

from working 8 weeks before the delivery and usually 8 weeks after the delivery.

Assignment to the extended prenatal ML was determined by the cutoff date April 1, 1974

and was phased-in as follows: All pregnant women who commenced their prenatal leave on

April 1, 1974 or later were assigned to up to 8 weeks, while all women who started their leave

earlier were assigned to 6 weeks. Thus, the child’s due date determined the number of prenatal

leave days:

(1) Due date on May 13 or earlier: These mothers were assigned to 6 weeks of prenatal leave

(42 days, between April 1 and May 13).

(2) Due date between May 14 to May 26: These mothers were assigned to prenatal leave

durations that were gradually increased from 43 to 55 days.

(3) Due date on May 27 or later: These mothers were assigned to 8 weeks of prenatal leave

(56 days between April 1 and May 27).

Panel A of Figure 1 depicts the relationship between the assignment to the extended prenatal

ML and its actual length. We use the actual birth date as a proxy for the expected due date,

since we cannot observe the latter (to be discussed in more detail below). The figure plots the

average prenatal leave duration by birth date. Until the end of April we observe a constant

8For mothers with an earlier birth — but not a premature birth (fewer than 37 weeks of gestation) — the manda-
tory postnatal leave duration is extended. Note that for these mothers the maximum postnatal ML duration is less
than 12 weeks.
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mean of about 6.3 weeks (or 44.2 days). Throughout May we see a steady increase in the

average prenatal leave duration, which reflects the stepwise increase as specified by the reform.

Starting from the end of May, the reform was in full effect. For mothers who gave birth in June,

we observe an average prenatal leave duration of 7.9 weeks (or 55.3 days). In our estimation

analysis below we will focus on children born in April and June, which represent the groups

of ‘non-assigned’ (N) and ‘assigned’ (A) mothers, respectively. We exclude mothers who gave

birth in May from our analysis. Thus, we focus on the jump in the average prenatal ML duration

from 6.3 to 7.9 weeks.

[ Figure 1 ]

We now turn to postnatal leave regulations. The new rules applied to all mothers who gave birth

on February 18, 1974 or later, since these mothers were still on ML by April 1. For women

who gave birth earlier, the old regulations applied. Panel B of Figure 1 depicts the postnatal

ML duration. Most importantly, all women who gave birth in April or June were assigned to

the extended postnatal leave duration. We can see that the average duration is constant at about

8.8 weeks (or 61.5 days) starting from April. Thus, assigned and non-assigned mothers —

while having differential average prenatal ML durations — do not differ in their postnatal ML

durations. This feature of the reform allows us to cleanly identify the effect of variation in the

prenatal ML duration also in the case of post-birth outcomes.9

During ML mothers receive a transfer payment that amounts to 100 percent of the average

net earnings of the preceding 13 weeks (Wochengeld). Furthermore, they cannot be dismissed

by their employer until 4 months after delivery. After ML most mothers were eligible for

parental leave until the child’s first birthday. The eligibility criteria for parental leave and the

associated transfer payments did not differ for non-assigned and assigned mothers.

II.1.3. Public prenatal care

In the 1970s, infant mortality was comparably high in Austria, amounting to about 21 deaths

of infants under the age of 1 per 1,000 live births (see Appendix Table A.1). This was above

the median across countries and well above the figures for the U.S. and many other European

countries. This is somewhat surprising, since Austria already had a Bismarckian welfare sys-

tem in place, which provided almost universal access to high-quality healthcare.10 In order to

improve perinatal health outcomes, the Austrian Federal Ministry of Health launched the first

9Appendix Figure A.1 plots the average prenatal and postnatal ML duration for a wider window, ranging from
January 1973 to December 1975. It shows that both durations had been constant before and after the reform. Note
that the reform led to a comparably smaller increase in the postnatal ML duration. This can partly be explained by
nursing mothers and mother with a premature birth, who were assigned to 8 and 12 weeks of postnatal ML already
before the reform.

10Patients hold mandatory health insurance administered through 9 Regional Health Insurance Funds (“Gebiets-
krankenkassen”), which cover private employees and their dependents, and 16 social security institutions that pro-
vide health insurance for specific occupational groups such as farmers, civil servants, and self-employed persons.
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nationwide prenatal screening program in 1974. This so-called Mother-Child-Pass Examination

Program (MCPEP) initially advocated pregnant mothers to participate in four prenatal screen-

ings (in pregnancy weeks ≤ 16, 19, 27 and 37) and in one postnatal examination (in the first

week after birth). Over time the aim and scope of the MCPEP has expanded substantially (Halla

et al., 2016). Before the introduction of the MCPEP women could consult their gynaecologist

for the same medical examinations. The essential feature of the MCPEP was the newly intro-

duced financial incentive along with an information campaign. Mothers received 8,000 Austrian

schillings (1,427.7 in 2018 euros) if they participated in at least one prenatal and the one post-

natal examination. All mothers in our estimation sample were already exposed to the MCPEP

and its financial incentives were offered equally to assigned and non-assigned mothers.11

II.2. Data

We construct our main data set by combining three administrative data sources. These are

matched based on social security numbers and other unique identifiers for earlier years. The

Austrian Social Security Database (ASSD) includes administrative records to verify pension

claims and is structured as a matched employer–employee data set.12 For each individual we ob-

serve on a daily basis where she is employed, along with her occupation, experience, and tenure.

Information on earnings is provided per year and per employer. The limitations of the data are

top-coded wages and the lack of information on (contracted) working hours (Zweimüller et al.,

2009). We draw information from the ASSD to measure eligibility and the actual duration of

prenatal and postnatal ML. The ASSD also allows us to construct outcome variables in the

domains of subsequent fertility, human capital outcomes, and mortality. Furthermore, we use

mothers’ labor market histories to construct sample stratification variables.

The Austrian Birth Register (ABR) includes all live births in Austria with individual-level

information on birth characteristics such as date, place of birth, birth weight, and birth length.

This information is complemented by maternal socioeconomic characteristics such as age, mar-

ital status, occupation, and religious denomination. The ABR has two drawbacks. First, we

do not observe information on parity for the early birth cohorts we consider. We will use sub-

samples of young versus older mothers to approximate a comparison between first births and

higher-order parities. Second, the ABR does not provide information on the expected due date

for births before 1984. We solve this problem by using the actual birth date as a proxy. This

introduces some measurement error in our assignment variable. Fortunately, this affects only

cases where the actual birth date deviates substantially from the expected due date (i.e., either

11The only difference which has to be noted is that assigned mothers were already in pregnancy week 19 at time
of the introduction of the MCPEP. The first prenatal screening according to the MCPEP was already scheduled for
week 16. Thus, it is possible that assigned mothers were more likely to participate in this first prenatal screening.
There is no data on the actual participation rates in this prenatal screening available for this period.

12Note that we remove self-employed mothers from our analysis, since this group is exposed to somewhat
different ML regulations. This exclusion does not affect the generalizability of our results, since less than 3 percent
of all women in the 1974 labor force were self-employed.
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very early or very late births). Using the distribution of gestational lengths from the year 1984,

we can approximate the average measurement error in the assignment variable in our sample.

It amounts to 0.6 days only. Appendix A.2 provides a detailed discussion of the source and

nature of the measurement error. Below, we also a provide robustness test based on inverse

measurement error weighting and a subsample with very little measurement error that confirms

our findings.

Finally, we use information provided in the Upper Austrian Sickness Fund database to con-

struct long-term health outcomes for mothers and their children. This database includes in-

formation on healthcare expenditures for all private employees and their dependents in Upper

Austria starting in the year 1998. It covers roughly one million members representing 75 percent

of the population in Upper Austria (see also footnote 10).

II.3. Estimation strategy

Our treatment variable is the actual prenatal ML duration in weeks M. Assignment into treat-

ment, A, depends on the expected due date. We consider all eligible women who gave birth in

June 1974 as assigned, Ai = 1, and those who gave birth in April 1974 as not assigned, Ai = 0.

We disregard mothers who gave birth in May, when the reform was phased in and 28 cases of

multiple births. While we have seen before that the relationship between assignment and treat-

ment is strong, it is not fully deterministic. Hence, we set up a fuzzy RDD where assignment

into treatment is used as an instrumental variable (IV) for the endogenous treatment variable.

This design can be translated into a two-stage least squares (2SLS) setup with the following

first stage estimation of the prenatal ML duration Mi:

Mi = α0 + α1Ai + xiγ
′ + ηi, (1)

where x is a vector of control variables comprising information on the mother’s age, citizenship,

religious denomination, place of residence, the child’s sex, and the child’s legitimacy status;

and η is a stochastic error term. In the second stage, we then use the exogenous variation M̂ to

explore its effect on the respective outcome variable Y:

Yi = β0 + ϕrdd · M̂i + xiδ
′
+ εi. (2)

We estimate robust standard errors allowing for heteroskedasticity of unknown form. Alterna-

tive methods (analytical, clustered on the birth date level, and wild bootstrapped on the same

cluster-level) yield very similar results.

II.3.1. Identifying assumptions

Four conditions need to hold for ϕ̂rdd to be informative. First, assignment A must predict

the actual prenatal ML duration M. Second, mothers must not precisely manipulate their
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child’s expected date of birth around the cutoff. Third, assignment must not be correlated with

any outcome-determining factor. Fourth, for each mother, the prenatal ML duration must be

longer (or equal) in the case of assignment as compared to the counterfactual situation of non-

assignment. We now discuss these assumptions in detail.

The first condition is testable. We have already shown the distinctive jump in the prenatal

ML duration at the cutoff (see Panel A of Figure 1). This condition also holds in our regression

framework. Table 2 shows corresponding first stage estimates for the whole sample as well as

for several subsamples of women.

[ Table 2 ]

We obtain an α̂1 of 1.586, implying that assignment increases the average prenatal ML du-

ration by 1.6 weeks or 11 days. The estimated coefficient is highly statistically significant with

an F-statistics of about 757. There are two sources of non-compliance, which explain why the

first stage coefficient is below the 2 weeks extension of mandatory prenatal ML. First, the ac-

tual birth date may deviate from the expected due date, which shortens or prolongs the actual

prenatal ML duration.13 Second, as described above, the prenatal ML can start earlier if the

mother’s or the child’s health is at risk. This leads to one-sided non-compliance. We see that

non-assigned women had an average prenatal ML duration of 6.3 weeks, while assigned women

were on average 7.9 weeks on prenatal ML. This indicates that before the reform, women were

more likely to start their ML early due to medical reasons. This has a mechanical component:

the shorter the mandatory prenatal ML duration is, the higher the likelihood of medical com-

plications before the start of ML. Our data from 1974 do not allow us to distinguish between

the two sources of non-compliance, since we do not observe gestational length. Utilizing data

from the year 1984, we find that around 15 percent of all mothers started their ML early due to

medical reasons.

Table 2 shows first stage estimates across subsamples. The coefficients vary somewhat be-

tween different groups of mothers. The largest difference occurs between very young (< 21)

and older mothers (≥ 29), for whom we obtain coefficients of 1.33 and 1.72, respectively. For

mothers with a low and high income, we estimate first stage coefficients of 1.49 and 1.68, re-

spectively. The first stage coefficient is 1.68 for white collar workers and 1.52 for women in a

blue collar occupation. This difference is statistically not significant. Overall, while our first

stage estimates are strong and quite stable for all groups of mothers, we conclude that the com-

pliance rate tends to be stronger for women with more favorable characteristics. Despite these

differences in compliance, our heterogeneity analysis below reveals no significantly different

treatment effects across groups.

13Note that most children are born between the 39th to 41st week of pregnancy. In 1984 (the first year we have
information on gestational length in the birth register), 79.5 percent are born during this three-week period, while
only 4.6 percent are born later and around 16 percent are born earlier. Thus, even if women start their ML on time,
the probability of a shorter leave is larger as compared to a longer leave.
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The inability to precisely manipulate assignment into treatment is the key identifying as-

sumption behind any RDD. Public discussion about the potential reform of the ML system

started in December 1973. The earliest media coverage we found is a newspaper article pub-

lished on December 13, 1973. This reports that the Socialist-led government plans to extend

maternity leave without providing any details.14 The bill was submitted on February 5, 1974.

The legislative proposal underwent a preliminary deliberation by the Committee on Social Af-

fairs of the National Council on February 22, 1974. The bill was then passed by the National

Council on March 6, 1974 and approved by the Federal Council on March 14, 1974. It became

effective on April 1, 1974.15 This timing rules out that parents adjusted their conception be-

havior. If more women got pregnant due to the reform, those children would had been born

in September 1974 the earliest. Furthermore, the manipulation of the due date of an ongoing

pregnancy is unlikely. The expected due date is determined by the doctor at the beginning of

pregnancy. The manipulation of delivery dates is also unlikely, since there was no real incentive

to do this.16

[ Figure 2 ]

Figure 2 shows the average number of births per day around the cutoff date. There is no evi-

dence of manipulation. More formally, the manipulation test by Frandsen (2017) for discrete

running variables confirms this. We cannot reject the null hypothesis that there is no shift in the

discontinuity at the birthday cutoff.17 Thus, there is no evidence of manipulations in birth dates.

Whether the assignment is correlated with any outcome-determining factor is not testable.

Importantly, we are not aware of any change or reform (except for MCPEP, see footnote 11)

that coincides with the timing of the reform under consideration. It is reassuring that none

of our covariates change discontinuously around the cutoff. Figure 3 plots the daily averages

of all covariates and other pre-determined variables between January and September 1974. In

line with this, we observe essentially unchanged results if we use a specification without any

covariates (see Appendix Table A.2).

[ Figure 3 ]

14We have scanned four major newspapers (Neue Kronen Zeitung, Die Presse, Salzburger Nachrichten,
Oberösterreichische Nachrichten) in the period from November 1973 through March 1974 for all articles dis-
cussing maternity leave. We found a total of five articles.

15The signed law was published in the Federal Law Gazette on March 29, 1974 (see Bundesgesetzblatt 59/1974).
16If there is any potential manipulation here, women might have tried to deliver their child a bit earlier. A later

delivery is not possible anyways. Theoretically, women might want to get their child before the due date to take
advantage of a longer postnatal leave (e.g., if the child was delivered 1 week earlier, women were mandated a
postnatal leave of 1 additional week). Since the Austrian system allows women to take parental leave subsequent
to ML, this incentive should be negligible. While we have no data on the type of delivery for the year 1974, we
perform a sensitivity check and control for the day of the week of the delivery in our RDD estimations. This partly
controls for planned cesarian sections since these are normally not scheduled on weekends. The results are robust.

17The test requires picking a parameter k for the maximal degree of nonlinearity in the birth date probability
mass function still considered to be compatible with no manipulation. Following Frandsen (2017), we perform the
test for k = 0, k = 0.01, and k = 0.02; for which we obtain p-values of 0.729, 0.741, and 0.744.
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In our setting, the monotonicity assumption implies that there is no mother who would have a

shorter prenatal ML duration if assigned, but a longer duration if not being assigned: Mi(Ai =

1) ≥ Mi(Ai = 0). Given that ML is mandatory in Austria, we regard a violation of this assump-

tion as unlikely.

Finally, it is instructive to ask the question whether our research design has sufficient sta-

tistical power to rule out meaningful effects. Consider the outcome birth weight. We obtain

here a minimum detectable effect size (MDES) of only 16 grams per one additional week of

prenatal ML. Appendix A.3 provides details for this calculation. To put this quantity in per-

spective, an increase in the birth weight of an average newborn by 16 grams is equivalent to

an increase by only 0.4 percent or 0.03 standard deviations. This effect size seems (medically)

irrelevant. Put differently, ‘relevant’ reform effects which would pass a cost-benefit threshold

are well-identified by our research design.

II.3.2. Non-working mothers, an additional control group

To check the robustness of our results, we use information on unaffected non-working moth-

ers.18 While these mothers clearly differ (in their observable characteristics) from working

mothers, they are useful since they were never eligible for ML.19 The reform had by definition

no impact on non-working mothers, hence they serve as an additional control group. This sec-

ond source of variation can either be used to complement or substitute our RDD approach. In the

case where we use non-working mothers to extend our RDD approach, we gain a difference-

in-differences (DiD) component. This differences out any potential seasonal effects between

children born in April and June.20

To translate this combined approach into a regression framework, we extend our first stage

estimation with a binary variable, W, capturing the mother’s employment status at the time of

birth, and an interaction between this variable and the assignment variable A:

Mi = θ0 + θ1Ai + θ2Wi + θ3(Ai ×Wi) + xiζ
′ + ui, (3)

where the latter is again equal to one for all women who gave birth in June, irrespective of their

employment status, and zero otherwise. For non-working mothers the ML reform did not affect

allocation of time. We impute Mi = 40 if i was not working at time of birth. The specific value

chosen has no impact on the estimation results. Instead of using the assignment variable A as

an exclusion restriction, in this approach we use the interaction term A×W to identify the effect

18Working mothers who gave birth in April and June 1973 could in principle serve as an alternative control
group. Unfortunately, we have incomplete information to link observations across time for cohorts before 1974.

19Non-working mothers were on average 2.8 years older at the time of birth and more likely to be married and
Catholic. Appendix Table A.3 provides further descriptive statistics for working and non-working mothers, who
gave birth in April or June 1974.

20There is evidence that birth month is related to socioeconomic characteristics of mothers and later educational
attainment of children. See, for example, Buckles and Hungerman (2013) or Schneeweis and Zweimüller (2014).
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of the ML extension on the respective outcome Y in the second stage estimation:

Yi = ρ0 + ϕrdd-did · M̂i + ρ1Ai + ρ2Wi + xiι
′ + vi, (4)

where our alternative treatment effect of interest is ϕ̂rdd-did.

In the case of using this approach to substitute our RDD analysis, we identify the effects

of the reform solely based on the DiD component (thus, we do no exploit the RDD in a 2SLS

setup). Now the identification strategy is identical to a simple DiD approach,

Yi = λ0 + λ1Ai + λ2Wi + ϕdid · (Ai ×Wi) + xiω
′ + wi, (5)

where the treatment effect of interest is equal to ϕ̂did. The identifying assumption is that the

trends in the outcome variables would have been the same for these two groups of mothers

(working and non-working) in the absence of the reform. While this assumption is untestable,

we are confident that it holds, since we do not observe any differences in pre-trends (see Ap-

pendix Figure A.2.)

II.3.3. Outcome variables

We consider various short- and long-term outcomes for both the child and the mother. We are

interested in health at birth outcomes, as well as long-term labor market and health outcomes

of the child. To infer on effects on the mother, we examine her subsequent fertility and health

outcomes. In Table 3, we provide descriptive statistics for our outcome variables and covariates,

separately for assigned and non-assigned mothers.

[ Table 3 ]

Health at birth To construct health at birth outcomes we use information on birth weight and

length. We consider both as continuous variables measured in logs. Additionally we construct

a binary variable indicating low birth weight. This is equal to one if birth weight is lower than

2,500 grams, and zero else. Average birth weight in the sample is 3,256 grams, and roughly 6%

of all children had low birth weight. According to the medical literature, intrauterine growth

retardation can either start early or late in pregnancy leading to symmetrically or asymmetrically

growth restricted newborns, respectively.21 Since the ML reform affected pregnant women

in their 33rd and 34th week of gestation, we examine the asymmetric growth restriction. We

21Symmetric growth restricted fetuses have a proportionally small body, with small weight and length. The
causes are genetic factors, maternal diseases, infections or other toxic environmental effects occurring in early
gestation. Asymmetric growth restriction is associated with small weight but normal length and is typically caused
by risk factors in the last phase of gestation (after week 32). Common risk factors are poor maternal nutrition,
placental insufficiency, preeclampsia or chronic hypertension in late pregnancy (Lin and Santolaya-Forgas, 1998;
Valsamakis et al., 2006). Approximately 70-80 percent of growth restricted newborns can be classified as asym-
metrically growth restricted (Lin and Santolaya-Forgas, 1998).
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construct a binary variable combining the birth weight and the child’s Ponderal index, PI =

kg/m3 (Landmann et al., 2006). We define growth as asymmetrically restricted if birth weight is

lower than 2,500 grams and the Ponderal index is in the lowest quartile of its sample distribution.

In our sample, about 4% of children have an asymmetric growth restriction according to this

definition. Finally, we study premature births. The information on pregnancy duration had not

been recorded in the ABR until 1984. We exploit the regulation which mandates a postnatal

ML duration of 12 weeks for mothers who experienced a premature birth. This regulation did

not change with the reform under consideration. Thus, we are able to identify preterm births in

the ASSD. We find 6% of all births to be premature in our data.22

Children’s long-term outcomes We consider children’s long-term labor market and health out-

comes. About one-third of all children in our sample can be uniquely matched to their mother

in the ASSD and can be included in our 2SLS estimations.23 Fortunately, the availability of the

data link seems to be idiosyncratic. It is not correlated with our IV and should therefore not bias

our results: The share of children for whom we have information on labor market outcomes is

similar for assigned (32.7%) and non-assigned (32.4%) mothers. Since we observe the assign-

ment status Ai and long-term outcomes for all children, we can provide a reduced form estimate

based on the full sample. We analyze employment, occupation, and wages between 25 and 40

years of age.

Moreover, using the database from the Upper Austrian Sickness Fund, we are able to con-

struct long-term health outcomes for all children employed in the private sector in Upper Austria

in the period between 1999 and 2014. Over this period (during which children were between

25 and 40 years of age) we aggregate health care spending in the outpatient sector and the days

spent in hospital for the 511 children remaining in our sample.

Maternal outcomes For mothers our outcome variables include measures of subsequent fertil-

ity and health. In the former domain we consider a potential effect of the reform on the tempo

and quantum of fertility. To capture the tempo we consider the time until the mother’s next

birth in logs. About half of the mothers had at least one further birth. The average duration

until the next birth was 4.36 years. We employ two measures for completed fertility. First, we

use a binary variable indicating whether the mother gave birth at least once more, as well as the

number of subsequent births. Furthermore, we study mortality to capture effects on the mother’s

health. We construct two binary variables indicating whether the mother survived at least 20

and 40 years after giving birth. The average survival rates at these two points in time are 99%

and 92%, respectively. In the same manner as for children, we aggregate health care spending

22Note that women with multiple births have also 12 weeks of mandatory postnatal ML. We dropped these
mothers from the analysis.

23Two-thirds of children cannot be uniquely matched to their mother in the ASSD. This link in the administrative
data was not comprehensively available for early cohorts. For these children we do not observe their mothers’
employment status Wi nor their treatment Mi..
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in the outpatient sector and the days spent in hospital for a subsample of 1, 117 mothers, who

were insured with the Upper Austrian Sickness Fund between 1999 and 2014.

III. Estimation results

III.1. Health at birth outcomes

We present our main estimation results in Table 4. In Panel A, we summarize our RDD estimates

ϕ̂rdd. Each coefficient is obtained by estimating the fuzzy RDD outlined in section II.3 via

2SLS. In columns (1) to (5), we consider the birth weight in logs, a low birth weight indicator,

an indicator for an asymmetric growth restriction, birth length in logs, and an indicator for

a premature birth as outcome variables. Across outcomes we find no statistically significant

effects of the reform. Interestingly, for a majority of the estimates, the signs point to an adverse

effect of the reform. However, most estimates are very close to zero and precisely estimated.

The point estimate on log birth weight suggests a 0.4 percent reduction for a one-week

extension of prenatal ML. This change in birth weight is tiny and its potential effect on later

life outcomes is negligible. Black et al. (2007) exploit variation in birth weight across twins in

Norway and show that a one percent increase in birth weight increases earnings by only 0.12

percent. Likewise, Figlio et al. (2014) estimate an associated increase in test scores of only 0.4

percent of its standard deviation for twins in Florida.

To further put our point estimates into perspective, we compare them to socioeconomic

gradients in birth outcomes. Consider the estimate on low birth weight. We obtain a positive

but tiny coefficient that amounts to a 0.03 percentage points increase for a one-week extension

of prenatal ML. In comparison, the corresponding gradient between mothers with high and

low income is 2 percentage points. Details are provided in Appendix Table A.4. The same

gradient is observed between married and unmarried mothers. Thus, our coefficient amounts

to only 1.5 percent of these gradients. The coefficient for premature birth is somewhat larger

and amounts to 0.5 percentage points for a one-week extension of prenatal ML. The respective

socioeconomic gradients with respect to income and marital status are 4 and 5 percentage points.

Our estimated coefficient amounts to 12.5 percent and 10 percent of these gradients. For this

outcome, we cannot rule out meaningful effects.

Our findings are not sensitive to the sample choice with respect to the window around the

cutoff date (see Appendix Figure A.3). We provide two types of robustness checks with re-

spect to the measurement error in our assignment variable. First, we weight our observations to

account for the measurement error (see Appendix A.2 for details). Panel B of Table A.5 sum-

marizes results based on inverse measurement error weighting. Second, we restrict the analysis

to births in the first half of April and the second half of June (see Panels B to G in Appendix

Table A.5). In this subsample, the measurement error in our assignment variable is negligible.

Across methods we find very similar results as compared to our baseline estimates.
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[ Table 4 ]

For comparison we provide naïve OLS estimates in Panel B of Table 4. Assuming the prena-

tal ML duration be exogenous, we simply regress each outcome on the mother’s actual leave

duration in weeks. To avoid capturing the reform’s effect with our OLS estimates, we restrict

the sample to births in the pre-treatment period. The OLS estimates comprise a potential causal

effect as well as different sources of endogeneity. Regarding the latter, it is useful to distinguish

between an early start date and a late end date of ML. An early start may either reflect a curative

intervention due to diagnosed health problems in pregnancy, or a preventative intervention by

risk-averse mothers and doctors. The former would lead to a negative association between ML

duration and health at birth outcomes, while the effect of the latter is ambiguous. Assuming that

health-conscious mothers have better health outcomes, the association would be positive. A late

end date captures a mechanical relationship between a longer ML and a longer gestation. Since

a longer gestation is associated with higher birth weight and higher length, this mechanical

component contributes to a positive association between ML duration and health at birth.

We find statistically significant positive OLS estimates for all outcome variables except the

asymmetric growth restriction. The source of the positive correlation between longer ML and

health at birth is unclear and most likely reflects the dominance of the mechanical component.

The OLS estimates should not be interpreted causally.

III.1.1. Interpretation of estimation results

When interpreting these results, we have to keep in mind that we cannot observe how assigned

mothers in fact spend the additional free time obtained through the ML extension. This is not

unique to our research design. Every paper analyzing ML (or parental leave) reforms shares

the feature that estimated effects have a reduced-form character in this respect. It is informative

to interpret the results in regards to the Austrian institutional setting. In our specific case of

a mandatory leave, the problem is alleviated to some degree, since we should have mainly

one-sided non-compliance (to borrow the language of RCTs). We expect assigned mothers to

be compliant, in the sense that they do not work in the 33rd and 34th week of gestation. In

contrast, non-assigned mothers may be non-compliant and do not work. As discussed above,

the institutional setting offers the possibility of early ML whenever the mother’s or the child’s

health is at risk due to work. This source of non-compliance is captured by our estimation

strategy and does not complicate the interpretation of our results.

However, expecting mothers — as any other employee — are always entitled to sick leave

if supported by a medical certificate. This source of non-compliance is not captured by our

estimation strategy, and potentially complicates the interpretation of our results. In an extreme

scenario, a non-assigned mother could go on sick leave in her 33rd week of pregnancy until her

prenatal ML starts. Thus, she would de facto stop working 8 weeks before her due date, just as

an assigned mother. Fortunately, we can assess the importance of sick leaves prior to prenatal
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ML for all blue-collar workers.24 It turns out that only 5.1% of all non-assigned mothers were on

sick leave prior to their ML. Most importantly, this share was comparable for assigned mothers

(4.2%). The difference between these two shares is not statistically significant (p = 0.1684,

n = 3,962).

This clarifies the interpretation of our results. First, our LATE is most likely driven by coun-

terfactual comparisons of mothers without major problems in this stage of pregnancy. Second,

treated mothers were (in contrast to non-treated mothers) indeed not exposed to work in the

33rd and 34th week of gestation. Thus, our LATE captures a reduction of in utero exposure to

maternal employment in the 33rd and 34th week of gestation for a group of mothers without

major problems in pregnancy.

III.1.2. Treatment effect heterogeneity

We stratify our sample according to different characteristics of mothers and repeat our esti-

mation analysis for each subsample. We distinguish mothers by occupational collar, age, and

earnings. The occupational collar (blue versus white collar) is highly correlated with the job

task (manual labor versus office work). One might expect women performing manual labor to

benefit more from an increase in prenatal leave duration. The stratification by age (less than 21

years, between 21 and 28, and 29 years and older) is not only interesting per se, but also allows

us to infer on parity to some extent. In the subsample of the youngest mothers, the vast majority

of cases are presumably first births. A sample split by earnings (below versus above the sample

median) considers more general differences between socioeconomic backgrounds.

[ Figure 4 ]

Figure 4 graphically summarizes our RDD estimates for these subsamples, along with our base-

line estimates. We focus here on three outcome variables (birth weight, length, and premature

birth). The general finding is a zero effect in each stratum. The same holds for all other out-

come variables (see Panel A of Appendix Figure A.4). The estimated treatment effects are (with

one exception)25 all statistical insignificant. The widths of the 95% confidence intervals vary

somewhat and are, as expected, larger for smaller subsamples. We conclude that the reform had

no effects on birth outcomes, not even for children born to more vulnerable women, or to those

exposed to more exhausting working conditions.26

24Sick workers receive their compensation from two sources: First, workers continue to receive their salaries
from firms. Second, after a certain period, they receive also public sickness benefits. The ASSD contains only
information on sick leaves once the public sickness benefits are paid (Halla et al., 2015). Until September 1974,
blue-collar workers received public sickness benefits already after 5 days of sick leave. This allows us to observe
their sick leave with little error. In contrast, white-collar workers received public sickness benefits, depending on
their tenure, only after several weeks. Thus, for white-collar workers we observe only long sick leave spells.

25For older mothers, we obtain a significant positive effect on premature birth.
26We have also estimated quantile treatment effects (QTEs) for our continuous outcome variables. Across out-

comes we do not find any evidence for significant QTEs (see Appendix Figure A.5).
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III.1.3. Robustness checks using non-working mothers as a control group

To check robustness of our results on health at birth, we augment our fuzzy RDD model from

above with a DiD component. As in equation (4), we introduce non-working mothers, who

were unaffected by the reform, as a control group.27 This allows us to subtract the estimated

RDD effect for non-working mothers from the equivalent effect for working mothers, which

will difference out any seasonal effects. The means of our observables are very similar across

the two subsamples (see Appendix Table A.3). Panel C of Table 4 summarizes estimation

results from this alternative specification. The estimated effects are similar to those obtained

by our RDD estimations above (see Panel A). All point estimates are precisely estimated and

statistically insignificant.28

Panel D of Table 4 presents estimation results from a simple DiD specified in equation (5),

where we compare pre- and post-reform effects of working and non-working mothers. This

specification shows also economical and statistical zero-effects across all outcomes.29

III.2. Children’s long-term outcomes

In a next step, we examine children’s long-term outcomes. Despite the lack of evidence that

the reform altered children’s birth outcomes, one should not jump to the conclusion that the

reform had no impact on children at all. Several medical and epidemiological studies postulate

the idea that events in utero might indeed affect the infant, but these effects remain latent for

many years (Almond and Currie, 2011b). Panel A of Table 5 summarizes our RDD estimates

for long-term human capital and health outcomes. We mean-centered all continuous outcome

variables measured in levels. In columns (1) to (3), we consider labor market outcomes at the

age of 40. At this point in time, about 84% were in a regular employment, and, among those,

about 70% were employed as a white-collar worker. Average daily wages amounted to e 119.

In the remaining columns we consider effects on health. In particular, we examine aggregate

spending in the outpatient sector (column 4, ine 1,000), and the aggregate days spent in hospital

(column 5). Both variables refer to the period in which children were between 25 and 40 years

of age. We observe an average spending in the outpatient sector of aboute 1,830 and an average

of 9.2 days spent in hospital.

[ Table 5 ]

The analysis of long-term outcomes confirms our conclusion derived from the analysis of birth

27Note that we cannot perform this analysis on the premature birth outcome, since this variable is only observed
for working mothers.

28The estimated first stage coefficient from equation (3), θ̂3, is 1.586 (0.058). The Kleinbergen-Paap rk Wald
F-statistic is 756.6, and the partial r2 is 0.093.

29Note that the DiD estimator captures the average treatment effect of the reform, which extended compulsory
prenatal ML duration by two weeks. In contrast, the LATE captures the effect of one additional week on prenatal
ML due to assignment. To ensure arithmetic comparability of these two estimates, the DiD estimate has to be
divided by two.

19



outcomes. Across outcomes, we do not observe any statistically significant effects of the re-

form. This applies to human capital outcomes as well as to health outcomes. For labor market

outcomes our point estimates are close to zero. For health outcomes, we have fewer observa-

tions and our estimates are rather imprecise. Thus, we cannot rule out meaningful effects for

the latter. To assess the robustness of these findings we also examine labor market outcomes at

various stages over the life cycle. Figure 5 summarizes RDD estimates for our three outcome

variables at the ages of 25, 30, 35 and 40. Again, neither estimate is economically or statistically

significant.

[ Figure 5 ]

As explained in Section II.3.3 (see footnote 23), we have fewer observations available for chil-

dren’s long-term outcomes due to a missing data link. Although our estimates are derived from

sufficiently strong first stages (see Panel A of Table 5), we additionally provide reduced form

estimates based on the full population of children in the ASSD. In Panel C of Table 5 we com-

pare children born in April 1974 with those born in June 1974. For the analysis of labor market

outcomes, we have now at least 11,000 observations. For our health outcomes, the number of

observations has increased to almost 3,300. Across outcomes we find statistically insignificant

reduced form estimates. For comparison, Panel B provides the reduced form estimates for our

smaller sample of children who can be linked to the ABR. These reduced form estimates are

also statistically insignificant. This analysis confirms our findings from Panel A.30

III.3. Maternal outcomes

So far, we have provided evidence that the ML extension had no significant effects on children’s

outcomes, neither at the time of birth nor in the long-run. It is still possible that extended ML,

while having no discernible effects on children, has altered the physiological or psychological

well-being of mothers. For example, a potential reduction in maternal stress prior to birth might

have changed pregnancy and birth experiences for mothers, which in turn may have reduced

the number of pregnancy complications, obstetric labor complications, or health problems in

the postpartum period. Since we do not observe maternal health at the time of birth, we focus

on long-term outcomes. We examine two informative outcome dimensions. First, we consider

mothers’ subsequent fertility behavior. If the extended leave has improved well-being of moth-

ers, we would see an increased quantum or tempo of fertility. Mothers may either be more

willing or more able to conceive and deliver a further child. On the other hand, if extended

leave has reduced maternal well-being, subsequent fertility might have decreased. Accordingly,

we estimate the effect of the reform on completed fertility, and — conditional on having another

30We also run our health at birth and maternal outcomes regressions based on a sample of children for whom
we observe at least one of the long-term outcomes from Table 5. The results are in line with our previous findings
(see Appendix Table A.6).
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birth — on the duration until the next birth. Second, we examine mothers’ long-term health. We

examine mortality for the full sample of mothers, and health-care utilization in the inpatient and

outpatient sector for the subsample of mothers in Upper Austria.

[ Table 6 ]

Panel A of Table 6 summarizes our RDD estimates for these maternal outcomes. Panel B pro-

vides OLS estimates for comparison, where the sample is again restricted to the pre-treatment

period. In columns (1) to (3), we focus on fertility. About half of all mothers have at least one

further birth, with an average duration to their next birth of about 4.36 years. The average total

number of subsequent births is 0.7. Across columns, we do not find evidence for any significant

effects of prenatal ML on subsequent maternal fertility. The point estimates are neither statis-

tically nor economically significant. In columns (4) to (5), we examine mortality. For 20-year

survival, we find a clear zero-effect. For 40-year survival, we obtain a marginally significant

negative effect. This suggests that an additional week of ML decreases the probability of being

alive after 40 years by 0.7 percentage points, corresponding to a reduction of roughly 0.76%

of the sample mean. It should be emphasized that the estimated effect is only significant at the

10 percent level. Finally, in columns (6) and (7), we present estimates for outpatient expenses

and hospital days (both variables aggregated for the time period of 25 to 40 years after birth).

Again, none of the coefficients is statistically or economically significant.

[ Figure 6 ]

In Figure 6 (and Panel B of Appendix Figure A.4), we additionally study whether certain socioe-

conomic groups respond differently to the reform. Again we stratify mothers by their occupa-

tional collar, age, and income. Most of these subgroups resemble the baseline, with coefficients

being close to zero and insignificant. In terms of fertility, we find that low income mothers

experience a small increase in subsequent fertility due to the reform. Overall, the ML reform in

1974 had no substantial impact on maternal outcomes.

IV. Conclusions

We have analyzed the impact of a reform of the Austrian ML legislation in the year 1974, which

has increased the compulsory prenatal ML duration from 6 to 8 weeks. The political justifica-

tion for this reform was to improve the health of pregnant workers and their unborn children.

Extended leave was determined by a cutoff date, which allows us to implement an RDD. Since

assigned and non-assigned mothers, while experiencing different durations of prenatal ML were

both exposed to the same postnatal ML, we are able to study not only potential effects on birth

outcomes, but also on post-birth outcomes. The reform took place in 1974, this allows us to

study long-term outcomes for children and mothers of up to 40 years after birth. Furthermore, in
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our administrative data, we observe the actual duration of ML. We are able to not only estimate

an ITT but also a LATE. Our LATE captures a reduction of the in utero exposure to maternal

employment in the 33rd and 34th week of gestation for a group of mothers without major prob-

lems in pregnancy. We find no evidence for a significant effect on children’s health at birth or

on their long-term health and human capital outcomes. Subsequent maternal health and fertility

also remain unaffected. The estimated treatment effects are statistically insignificant and pre-

cisely estimated zero effects. This finding is broadly consistent across subsamples of mothers.

The reform has increased public spending on transfer payments for prenatal ML by one-third.

In the first calendar year with full implementation (1975), the additional transfers due to reform

amounted to approximately e 2.7 million (in 2018 Euros).31 The reform has restricted female

workers in their freedom to work without producing any measurable benefits.

While our findings must be interpreted taking into consideration the prevailing Bismarckian

healthcare system in Austria, we conclude more generally that mandatory prenatal ML start-

ing in the 35th week of gestation is sufficient for pregnant workers without major problems in

pregnancy. It should be emphasized that we do not interpret our results as a general argument

against (mandatory) prenatal ML. Quite the contrary, we consider our findings to be valuable

for designing an optimal prenatal ML policy in places without comprehensive legislation in

place. Finally, we suggest reassessing existing ML legislations with long compulsory durations

and reducing either the extent of obligation or the duration. This is relevant for many OECD

countries, since their ML legislation is comparable to the Austrian case.

31See government bill RV 1033 BlgNR 13. GP
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V. Figures and tables (to be placed in the paper)

Figure 1 — Average pre- and postnatal ML durations by birth date of the child.
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Notes: These graphs show the average prenatal (Panel A) and postnatal (Panel B) ML durations by birth date of
the child between October 1973 and December 1974. Separate local quadratic fits for the pre-extension period
(Panel A: until April 30, 1974; Panel B: until January 31, 1974) and the post-extension period (Panel A: starting
with June 1, 1974; Panel B: starting with March 1, 1974) are depicted by the scattered lines. The red-shaded
area highlights the subset of non-assigned births (‘N’), which we use in our estimation analysis. These mothers
were assigned to 6 weeks of prenatal ML. The framed blue-shaded area highlights the subset of assigned births
(‘A’), which we use in our estimation analysis. These mothers were assigned to 8 weeks of prenatal ML. Assigned
and non-assigned mothers were on postnatal ML for 8 weeks. Mothers who gave birth in May (during which the
reform was phased-in) are excluded form our estimation analysis.
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Figure 2 — Density of assignment variable (number of daily births).
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Notes: This figure depicts the average number of daily births between January and September 1974. Separate
quadratic fits for the pre-treatment (until April 30, 1974) and the post-treatment period (starting with June 1, 1974)
are depicted by the scattered lines. The red-shaded area highlights the subset of non-assigned births (‘N’),
which we use in our estimation analysis. These mothers were assigned to 6 weeks of prenatal ML. The framed
blue-shaded area highlights the subset of assigned births (‘A’), which we use in our estimation analysis. These
mothers were assigned to 8 weeks of prenatal ML. Mothers who gave birth in May (during which the reform was
phased-in) are excluded form our estimation analysis.
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Figure 3 — Daily averages of covariates and sample stratification variables.
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Notes: In these graphs, we plot daily averages for several covariates and sample stratification variables in our data. Separate quadratic fits for the pre-treatment (until April 30,
1974) and the post-treatment period (starting with June 1, 1974) are depicted by the scattered line. The red-shaded area highlights the subset of non-assigned births (‘N’),
which we use in our estimation analysis. These mothers were assigned to 6 weeks of prenatal ML duration. The framed blue-shaded area highlights the subset of assigned
births (‘A’), which we use in our estimation analysis. These mothers were assigned to 8 weeks of prenatal ML. Mothers who gave birth in May (during which the reform was
phased-in) are excluded form our estimation analysis. We observe no significant discontinuities at the cutoff.
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Figure 4 — Heterogeneous treatment effects for health at birth outcomes.
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Notes: This figure summarizes fuzzy RDD estimates (obtained via 2SLS) of extending compulsory prenatal ML
duration on health at birth for different subsamples. The duration of prenatal ML is instrumented with the as-
signment to a reform which extended compulsory leave by two weeks. Corresponding first stage estimates are
summarized in Table 2. Further details are provided in the notes to Table 4. Graphs for the full set of health at birth
outcomes are given in Panel A of Appendix Figure A.4.
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Figure 5 — Estimated treatment effects on children’s labour market outcomes over the life cycle.
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Notes: This figure presents fuzzy RDD estimates of extending ML duration by two weeks on long-term labor
market outcomes over the child’s life cycle (at ages 25, 30, 35, and 40); where the respective outcome is regressed
on prenatal ML duration (in weeks), instrumented by a reform assignment indicator. Each dot represents a separate
regression. The sample in each regression consists of children born to working mothers giving birth in April and
June 1974, who could uniquely be tracked in our administrative data and for whom we had data on the respective
outcome variable. The outcome in Panel A is ‘employed,’ a binary variable indicating whether the child was in
employment at a certain age. The outcome in Panel B is ‘white collar,’ a binary variable indicating whether the
child worked in a white-collar job (conditional on being employed) at a certain age. The outcome in Panel C is
‘wage,’ the daily wage in e 100 (conditional on being employed) at a certain age (the coefficients on wage are
divided by its sample mean, see Table 3). In each specification, we control for a binary variable indicating whether
the child was born in wedlock, child sex, the mother’s religion, whether the mother is an Austrian citizen, the
province a mother lives in, and flexibly for age of the mother (separate dummies for every value of age between
20 and 34, and two additional categories indicating whether age is lower than 20 or higher than 34). Error bars
indicate the 95 percent confidence interval and are based on robust standard errors.
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Figure 6 — Heterogeneous treatment effects for subsequent maternal outcomes.
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Notes: This figure summarizes fuzzy RDD estimates (obtained via 2SLS) of extending compulsory prenatal ML
duration on subsequent maternal fertility and mortality for different subsamples. The duration of prenatal ML is
instrumented with the assignment to a reform which extended compulsory leave by two weeks. Corresponding
first stage estimates are summarized in Table 2. Further details are provided in the notes to Table 6. Panel A of
Appendix Figure A.4 provides equivalent figures for all maternal outcomes.
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Table 1 — Paid and job-protected ML across OECD-countries (OECD, 2017; Eurofound, 2015).

Country Time perioda Maternity leave (weeks)b Of which can be taken before birthc

Austria 1970s 12, 16 (1974) 6, 8 (1974)
1990s 16 8
2010s 16 8

Belgium 1970s 14 6
1990s 14, 15 (1991) 6, 7 (1991)
2010s 15 6

Canada 1970s 15 (1971), 17 (1976) 8 (1971)
1990s 17 8
2010s 17 8

Czech Republic 1970s 26 8
1990s 28 8
2010s 28 8

Denmark 1970s 14 8
1990s 18 4
2010s 18 4

France 1970s 14, 16 (1978) 6
1990s 16 6
2010s 16 6

Germany 1970s 14 6
1990s 14 6
2010s 14 6

Greece 1970s 12 6
1990s 15, 16 (1993) 7, 8 (1993)
2010s 17 8

Hungary 1970s 12 6
1990s 12, 24 (1992) 6, 4 (1992)
2010s 24 4

Italy 1970s 14.7, 21.7 (1972) 8.7
1990s 21.7 8.7
2010s 21.7 8.7

Japan 1970s 12 6
1990s 14 6
2010s 14 6

Mexico 1970s 4.3, 12 (1975) 6 (1975)
1990s 12 6
2010s 12 6

Spain 1970s 12, 14 (1976) 6, 8 (1976)
1990s 16 10
2010s 16 10

UK 1970s 18 11
1990s 18 11
2010s 39 11

USAd 1970s 0 0
1990s 0 0
2010s 0 0

Median across countries 1970s 14 6
1990s 16 6
2010s 16.5 6

Notes: aTime periods cover the years 1970-1979, 1990-1999 and 2010-2014; bFederal regulations reported (Canada: ML is 17 weeks, including 2
weeks that are not paid; Denmark: job-protection introduced in 1989; France: ML is 26 weeks (8 before birth) for a third or later-born child).
cPrenatal ML is mandatory in Austria, Belgium, Czech Republic, France, Germany, Greece, Hungary, Italy and Mexico (Austria: 8 weeks mandatory
since 1974; Belgium: 1 week mandatory since 1991; Czech Republic: ML starts at least 6 weeks before due date; France: 2 weeks mandatory;
Germany: 6 weeks mandatory; Greece: 8 weeks mandatory; Hungary: 2 weeks mandatory; Italy: mandatory leave reduced from 8.7 to 4.3 weeks upon
medical proof in 2000; Mexico: 2 weeks mandatory). dUnpaid, job-protected ML of up to 12 weeks introduced in 1993.
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Table 2 — First-stage regressions.

N Coef. Std. err. F-statistic† Shea’s r2‡ p-value§

Baseline 7,350 1.586*** (0.058) 756.6 0.093

Subsamples

Mother’s age
< 21 1,935 1.333*** (0.105) 160.4 0.076 0.013
[21, 29) 3,959 1.669*** (0.079) 444.6 0.101 —
≥ 29 1,456 1.724*** (0.139) 153.6 0.097 0.968

Income
Low 3,654 1.493*** (0.081) 337.4 0.085 —
High 3,108 1.684*** (0.074) 522.6 0.109 0.073

Occupation
Blue collar 3,941 1.520*** (0.079) 373.7 0.087 —
White collar 3,344 1.675*** (0.086) 375.4 0.100 0.190

Notes: This table gives first-stage statistics of RDD regressions for the baseline sample con-
sisting of all working mothers giving birth in April and June 1974 and the subsamples of
our heterogeneity analysis. We provide the first-stage coefficient (obtained from a regression
of ML duration on the assignment variable) along with its standard error, the F-statistic of
the first-stage, and the partial r2 of the first-stage. Each row represents a separate first-stage
regression.
†Kleinbergen-Paap rK Wald F-statistic
‡ Shea’s partial R2

§Test for the equality of first stage coefficients with respect to the base group (—)

34



Table 3 — Descriptive statistics, assigned vs. non-assigned mothers.

Assigned Non-assigned

N Mean N Mean Diff. p-valuea

Prenatal maternity leave (in weeks) 3,629 7.92 3,721 6.33 -1.59 0.000
Health at birth outcomes

Birth weight (in grams) 3,629 3246.29 3,721 3267.40 21.11 0.087
Birth weight is below 2,500 grams 3,629 0.06 3,721 0.06 -0.00 0.915
Asymmetric growth restrictionb 3,629 0.04 3,721 0.04 0.00 0.973
Length (in cm) 3,629 50.41 3,721 50.44 0.03 0.622
Premature birth 3,629 0.07 3,721 0.06 -0.01 0.200

Long-term child outcomes
Employed at age 40 1,189 0.84 1,206 0.83 -0.01 0.501
White collar employee at age 40c 1,000 0.69 1,002 0.69 0.01 0.677
Daily wage at age 40 (in e 100)c 781 1.20 778 1.19 -0.02 0.564
Agg. physician expenses (in e 1,000)d 255 1.81 256 1.86 0.05 0.800
Agg. hospital daysd 255 8.13 256 10.26 2.13 0.313

Maternal outcomes
Number of next births 3,629 0.71 3,721 0.69 -0.02 0.301
Further birth 3,629 0.50 3,721 0.49 -0.01 0.451
Time to next birth (in years)e 1,803 4.34 1,816 4.37 0.03 0.774
20 year survival probability 3,629 0.99 3,721 0.99 0.00 0.363
40 year survival probability 3,629 0.92 3,721 0.93 0.01 0.080
Agg. physician expenses (in e 1,000)d 551 5.02 566 5.11 0.09 0.674
Agg. hospital daysd 551 35.87 566 33.48 -2.39 0.495

Sample stratification variables
Blue collar worker 3,604 0.54 3,681 0.54 0.00 0.718
Below median income in 1973 3,340 0.48 3,422 0.44 -0.03 0.007

Covariates
Age at birth 3,629 24.31 3,721 24.27 -0.04 0.745
Child born in wedlock 3,629 0.85 3,721 0.84 -0.01 0.285
Child is male 3,629 0.50 3,721 0.51 0.01 0.230
Religion
Catholic 3,629 0.87 3,721 0.87 -0.00 0.792
Protestant 3,629 0.05 3,721 0.05 -0.01 0.113
Other religion 3,629 0.07 37,21 0.07 0.00 0.766
No religion 3,629 0.01 3,721 0.02 0.01 0.002

Mother is Austrian citizen 3,629 0.91 3,721 0.92 0.01 0.383

Notes: This table presents summary statistics for our treatment (ML duration), as well as our outcome, sample
stratification, and control variables. Statistics are provided separately for both assigned mothers (i.e., mothers
giving birth in June 1974) and non-assigned mothers (giving birth in April 1974). The population includes
only mothers who had been working and had been eligible for ML.
a The p-value corresponds to a t-test for the difference in sample means.
b Asymmetric growth restriction is defined as having low birth weight and a low Ponderal index (PI = kg/m3).
c Conditional on being employed.
d Aggregated over the period of 25 to 40 years after birth.
e Conditional on having a further birth.
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Table 4 — Estimated treatment effects on health at birth outcomes.

(1) (2) (3) (4) (5)
Log birth Low birth Asymmetric Log Premature

weight weight growth restr. length birth

Panel A. RDD
Prenatal maternity leave −0.004 0.0003 −0.00006 −0.0004 0.005

(0.003) (0.003) (0.003) (0.001) (0.004)

No. of observations 7,350 7,350 7,350 7,350 7,350
Mean of outcome 5.77 0.06 0.04 3.92 0.06
Kleinbergen-Paap rK Wald F-statistic 756.63 756.63 756.63 756.63 756.63

Panel B. OLS (only pre-treatment period)
Prenatal maternity leave 0.006∗∗∗ −0.006∗∗∗ −0.002 0.001∗∗ −0.011∗∗∗

(0.002) (0.002) (0.002) (0.001) (0.003)

No. of observations 3,721 3,721 3,721 3,721 3,721
Mean of outcome 5.77 0.06 0.04 3.92 0.06

Panel C. RDD-DiD
Prenatal maternity leave −0.002 0.0005 −0.001 0.0002

(0.005) (0.006) (0.005) (0.001)

No. of observations 10,424 10,424 10,424 10,424
Mean of outcome 5.78 0.05 0.03 3.92
Kleinbergen-Paap rK Wald F-statistic 754.64 754.64 754.64 754.64

Panel D. DiD
Assigned × working −0.004 0.0008 −0.002 0.0003

(0.008) (0.009) (0.007) (0.002)

No. of observations 10,424 10,424 10,424 10,424
Mean of outcome 5.78 0.05 0.03 3.92

Notes: This table summarizes estimated effects of extending compulsory prenatal ML duration on health at birth. Panel A summarizes
fuzzy RDD estimates (obtained via 2SLS), where the duration of prenatal ML is instrumented by the assignment to a reform that
extended compulsory leave by two weeks. Corresponding first stage estimates are summarized in Table 2. Panel B summarizes OLS
estimates for the pre-treatment period, where the prenatal ML duration is used as an explanatory variable. Panel D are difference-
in-differences estimates which compare pre- and post-reform outcomes between working and non-working mothers. In Panel C we
combine these two sources of variation in regression discontinuity difference-in-differences estimators. In Panel A the sample consists
of working mothers giving birth in April and June 1974, in panel B the sample is restricted to women giving birth in April 1974. In
panels C and D we extend the sample from A with non-working mothers giving birth in April and June 1974. Each cell represents a
separate estimation. The outcomes ‘birth weight’ and ‘length’ (columns 1 and 4) are continuous variables specified in logs, while ‘low
birth weight’ (column 2), ‘asymmetric growth restriction’ (column 3), and ‘premature birth’ (column 5) are binary variables indicating
whether birth weight is below 2,500 grams, whether both birth weight is low and the Ponderal index is in the lowest quarter of its sample
distribution, and whether the child was born prematurely, respectively. In each specification we control for a binary variable indicating
whether the child was born in wedlock, child sex, the mother’s religion, whether the mother is an Austrian citizen, the province the
mother lives in, and flexibly for mother’s age (separate dummies for every value of age between 20 and 34, and two additional categories
indicating whether age is lower than 20 or higher than 34). Note that coefficients in panels A, B, and C correspond to a one week increase
in ML, while coefficients in panel D indicate the ITT of a two week increase in ML. Robust standard errors are in parentheses, stars
indicate statistical significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 5 — Estimated treatment effects on children’s long-term outcomes.

Labour market Health outcomes

outcomes at age 40 between age 25 and 40

(1) (2) (3) (4) (5)

Employed
White

Wage†
Outpatient Hospital

collar expenses† days†

Panel A. RDD
Prenatal maternity leave 0.007 −0.005 −0.001 −0.026 −0.154

(0.010) (0.014) (0.013) (0.069) (0.149)

No. of observations 2,395 2,002 1,559 511 511
Mean of outcome 0.84 0.69 1.00 1.00 1.00
Kleinbergen-Paap rK Wald F-statistic 205.76 177.61 130.33 48.66 48.66

Panel B. Matched sample reduced form estimates
Born in June 1974 0.011 −0.007 −0.001 −0.042 −0.249

(0.015) (0.021) (0.020) (0.115) (0.243)

No. of observations 2,395 2,002 1,559 511 511
Mean of outcome 0.84 0.69 1.00 1.00 1.00

Panel C. Full population reduced form estimates
Born in June 1974 0.005 0.0007 −0.0005 0.04 −0.09

(0.005) (0.008) (0.008) (0.033) (0.090)

No. of observations 15,450 13,838 11,023 3,287 3,287
Mean of outcome 0.90 0.54 1.00 1.00 1.00

Notes: This table presents fuzzy RDD estimates of extending ML duration by two weeks on long-term child outcomes
in Panel A, where the respective outcome is regressed on prenatal ML duration (in weeks), instrumented by a reform-
assignment indicator. Each column represents a separate regression. The sample in each column consists of children born
to working mothers giving birth in April and June 1974, who could uniquely be tracked in the our administrative data
and for whom we had data on the respective outcome variable. The outcome ‘employed’ is a binary variable indicating
whether the child was in employment at age 40, ‘white collar’ is a binary variable indicating whether the child worked in
a white-collar job at age 40, conditional on being employed, ‘wage’ is the daily wage in e 100 at age 40, conditional on
being employed, ‘outpatient expenses’ are aggregated physician expenses between age 25 and 40 ine 1,000, and ‘hospital
days’ is the aggregate number of days spent in hospital between age 25 and 40. In each specification, we control for a
binary variable indicating whether the child was born in wedlock, child sex, the mother’s religion, whether the mother
is an Austrian citizen, the province a mother lives in, and flexibly for age of the mother (separate dummies for every
value of age between 20 and 34, and two additional categories indicating whether age is lower than 20 or higher than 34).
Compulsory ML was extended by two weeks due to the reform, hence coefficients have to be multiplied by a factor of
2. Additionally, in Panel B, we present reduced form estimates for the sample of matched children, and in Panel C we
present results for the entire population of children born in April or June 1974 observed at age 40 in our data, irrespective
of whether we can match them to their mothers as in Panels A and B. Regressing the respective outcome on a binary
variable indicating whether the child was born in June 1974 (as opposed to April in the same year) gives us a reduced
form estimate of the reform. In Panel B we only control for the child’s sex, and whether the child could be identified in
the birth register. Robust standard errors are in parentheses, stars indicate statistical significance: * p < 0.10, ** p < 0.05,
*** p < 0.01.
†Coefficients are divided by the respective variable’s sample mean (see Table 3).
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Table 6 — Estimated treatment effects on subsequent maternal outcomes.

(1) (2) (3) (4) (5) (6) (7)
No. of Further Log time to 20 year 40 year Outpatient Hospital

next births† birth next birth‡ survival survival expenses†, § days†, §

Panel A. RDD
Prenatal maternity leave 0.023 0.007 −0.002 −0.001 −0.007∗ −0.016 0.035

(0.018) (0.007) (0.016) (0.001) (0.004) (0.023) (0.057)

No. of observations 7,350 7,350 3,619 7,350 7,350 1,117 1,117
Mean of outcome 1.00 0.49 7.10 0.99 0.92 1.00 1.00
Kleinbergen-Paap rK Wald F-statistic 756.63 756.63 366.73 756.63 756.63 185.00 185.00

Panel B. OLS (only pre-treatment period)
Prenatal maternity leave 0.005 0.003 −0.01 −0.00002 −0.0009 −0.02 −0.0007

(0.007) (0.003) (0.008) (0.000) (0.002) (0.011) (0.027)

No. of observations 3,721 3,721 1,816 3,721 3,721 566 566
Mean of outcome 1.00 0.49 7.11 0.99 0.93 1.00 1.00

Notes: This table presents estimated treatment effects of extending compulsory ML duration by two weeks on different subsequent maternal fertility and
health outcomes. Each cell represents a separate regression. The sample in Panel A consists of working mothers giving birth in April and June 1974,
in Panel B the sample is restricted to women giving birth in April 1974. ‘No. of next births’ (column 1) is a count variable measuring the number of
children the mother has given birth to subsequently, ‘further birth’ (column 2) is a binary variable indicating whether the mother gave birth at least one
more time, and ‘time to next birth’ (column 3) is the number of days passed until the mother gave birth again in logs, conditional on having another child.
The outcomes ‘20 year survival’ and ‘40 year survival’ (columns 4 and 5) are binary variables indicating whether the mother was still alive 20 and 40
years after birth, respectively, ‘outpatient expenses’ are aggregated physician expenses (25 to 40 years after giving birth) in e 1,000, and ‘hospital days’ is
the aggregate number of days spent in hospital (25 to 40 years after giving birth). In each specification we control for a binary variable indicating whether
the child was born in wedlock, child sex, the mother’s religion, whether the mother is an Austrian citizen, the province a mother lives in, and flexibly for
age of the mother (separate dummies for every value of age between 20 and 34, and two additional categories indicating whether age is lower than 20 or
higher than 34). Panel A presents fuzzy RDD estimates obtained via 2SLS where duration of ML is instrumented by assignment to the reform, panel B are
OLS estimates where ML duration is used as an explanatory variable. Compulsory ML was extended by two weeks, hence coefficients in panel A have to
be multiplied by a factor of 2. Robust standard errors are in parentheses, stars indicate statistical significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
†Coefficients are divided by the respective variable’s sample mean (see Table 3).
‡Time to next birth is conditional on giving birth again, thus the sample includes only mothers who had another child.
§Health outcomes are only available for a subset of mothers living in Upper Austria.
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A. Online Appendix

This Online Appendix (not for publication) provides additional material discussed in the un-
published manuscript ‘The Effect of Prenatal Maternity Leave on Short and Long-term Child
Outcomes’ by Alexander Ahammer, Martin Halla, and Nicole Schneeweis. Appendix A pro-
vides additional figures and tables, Appendix A.2 discusses in more detail the measurement
error in our instrumental variable, and Appendix A.3 provides details on the ex-post calculation
of a minimum detectable effect size.

A.1. Additional figures and tables
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Figure A.1 — Average pre- and postnatal ML durations between 1973 and 1975.
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Notes: These graphs show the average prenatal (Panel A) and postnatal (Panel B) ML durations by birth date of the child between January 1973 and December 1975. Separate
local quadratic fits for the pre-extension period (Panel A: until April 30, 1974; Panel B: until January 31, 1974) and the post-extension period (Panel A: starting with June 1,
1974; Panel B: starting with March 1, 1974) are depicted by the scattered line. The red-shaded area highlights the subset of non-assigned births (‘N’), which we use in our
estimation analysis. These mothers were assigned to 6 weeks of prenatal ML. The framed blue-shaded area highlights the subset of assigned births (‘A’), which we use in our
estimation analysis. These mothers were assigned to 8 weeks of prenatal ML. Assigned and non-assigned mothers were assigned to 8 weeks of postnatal ML. Mothers who gave
birth in May (during which the reform was phased-in) are excluded form our estimation analysis.
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Figure A.2 — Event studies, differences in outcomes between working and non-working mothers.
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Notes: These graphs plot the differences of our outcome variables between working and non-working mothers in 1974. In each panel, we regress the outcome on a dummy
variable indicating whether the mother was working in the respective month, which is interacted with a set of dummies indicating the calendar month relative to May 1974. We
plot the coefficients on these interaction terms along with their 95 percent confidence intervals (based on robust standard errors). To aid visual comparison of estimates, we plot
event studies based on continuous (panels A and D) and binary (panels B and C) variables on separate scales.
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Figure A.3 — Health at birth RDD estimates with wider windows around the cutoff date.
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Notes: In this graph we summarize the results of performing our RDD estimations on different samples based on
the window around the cutoff date we consider. The leftmost bar (‘Apr / Jun’) resembles our baseline results from
Table 4, where we essentially compare mothers giving birth in June 1974 to mothers giving in April 1974. For the
estimate depicted by the second bar from the left (‘Mar–Apr / Jun–Jul’) we extend the window by one month on
each side of the cutoff, comparing mothers giving birth in June and July 1974 to those giving birth in March and
April 1974. In order to obtain the estimates depicted by the next two bars, we continue to extend the window by
another 1 and 2 months, respectively, on each side of the cutoff. Similar graphs for other outcomes we consider
are available upon request.
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Figure A.4 — Heterogeneity analysis for the full set of outcome variables.
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Notes: In this figure we extend the heterogeneity analyses from the main manuscript by all remaining outcome variables. Please see section II.3.3 in the paper for a description
on each variable. For the number of next births (panel B1), all coefficients are divided by the sample mean of the number of next births. To aid the visual comparison of estimates,
continuous and binary outcomes are on separate scales.
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Figure A.5 — Unconditional quantile treatment effects.
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Notes: Unconditional weighted quantile treatment effects are estimated using the Frölich & Melly (2013, JBES) estimator, which allows for endogeneity in the treatment variable.
We use a global logit to estimate the suggested complier weights without any local covariate smoothing (however, note that under local smoothing results were very similar; our
bandwidth choices for these analyses were h = {0.1, 0.5, 1, 10, 50, 100, 500, 1000, 5000, 7500}). In estimating the complier weights, we control for a binary variable indicating
whether the child was born in wedlock, child sex, the mother’s religion, whether the mother is an Austrian citizen, the province a mother lives in, and flexibly for age of the
mother (separate dummies for every value of age between 20 and 34, and two additional categories indicating whether age is lower than 20 or higher than 34). Note that birth
weight and length are rounded in our data, thus they are in fact discrete realizations of continuous processes. Because our quantile estimator performed badly for these two
outcomes, we added white Gaussian noise to the variables prior to estimation. Error bars indicate 95% confidence intervals.
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Table A.1 — Related variables across OECD-countries.

Fertility Female Infant Maternal
Country Time perioda rateb employmentc % full-timed mortalitye mortality f

Austria 1970s 1.9 47.4 84.6 21.0 20.9
1990s 1.4 57.3 74.6 6.0 4.5
2010s 1.4 66.9 54.9 3.4 3.0

Belgium 1970s 1.9 39.8 - 16.6 -
1990s 1.6 47.3 69.7 6.7 6.5
2010s 1.8 57.2 57.3 3.5 5.0

Canada 1970s 1.9 44.9 75.6 14.7 10.7
1990s 1.6 61.6 71.6 6.0 3.9
2010s 1.6 69.6 73.0 4.9 5.8

Czech Republic 1970s 2.2 71.8 - 18.9 20.0
1990s 1.5 61.7 89.7 7.7 11.3
2010s 1.5 59.4 90.0 2.6 6.3

Denmark 1970s 1.8 60.0 - 10.9 -
1990s 1.8 69.5 64.1 5.7 12.2
2010s 1.7 71.2 63.2 3.6 4.9

France 1970s 2.1 48.1 - 14.0 20.3
1990s 1.7 55.0 72.2 5.8 10.6
2010s 2.0 61.6 69.6 3.5 6.6

Germany 1970s 1.6 48.9 18.5 38.2
1990s 1.3 55.9 66.4 5.6 6.3
2010s 1.4 68.9 53.6 3.4 4.5

Greece 1970s 2.3 31.3 - 23.7 23.4
1990s 1.3 38.1 91.5 7.8 3.0
2010s 1.4 45.9 88.3 3.5 2.9

Hungary 1970s 2.1 - - 31.0 30.1
1990s 1.6 47.4 91.5 11.8 13.0
2010s 1.3 51.9 91.0 4.9 11.4

Italy 1970s 2.2 32.1 87.7 22.6 31.9
1990s 1.3 37.2 87.6 6.5 4.6
2010s 1.4 47.1 69.4 2.9 2.5

Japan 1970s 2.0 52.6 - 10.4 33.3
1990s 1.5 60.4 - 4.1 7.6
2010s 1.4 66.7 - 2.2 4.2

Mexico 1970s 6.0 26.5 - 63.9 163.3
1990s 3.0 37.0 61.8 26.8 82.3
2010s 2.2 46.6 65.0 13.3 41.3

Spain 1970s 2.8 30.7 - 19.9 22.7
1990s 1.2 32.8 85.1 6.0 3.5
2010s 1.3 51.8 75.9 3.0 3.1

UK 1970s 2.0 53.0 - 15.9 17.4
1990s 1.8 62.2 55.8 6.4 6.7
2010s 1.9 66.6 57.0 4.0 6.2

USA 1970s 1.9 49.2 73.0 16.4 14.4
1990s 2.0 65.4 73.9 7.9 8.0
2010s 1.9 63.5 73.8 6.0 -

Median across countries 1970s 2.0 47.8 75.6 17.2 21.6
1990s 1.6 56.8 71.8 6.3 6.6
2010s 1.5 62.0 69.0 3.5 4.9

Notes: Data are drawn from the OECD Family Database 2017, the OECD Health Statistics 2019, and the OECD Labor Force Statistics 2019.
aTime periods cover the years 1970-1979, 1990-1999 and 2010-2014; bNumber of children per women aged 15-59; cCivilian female employment as percent of
female population aged 15-64; dFemale full-time employment as percent of female employment; eDeaths below age 1 per 1,000 live births; f Maternal deaths
per 100,000 live births;
Mean values for denoted time periods reported; yearly gaps in the data were linearly interpolated in 32 cases; data for some countries and years are missing
(Fertility rate: Canada 2013-2014; Female employment rate: Austria 2014, Czech Republic 1970-1974, Denmark 2014, France 2014, Greece 1970, 2013,
2014, Hungary 1970-1991, Japan 2014, Sweden 2014; Female full-time employment: Austria 1970-1972, Belgium 1970s, Canada 1970-1975, Czech Republic
1970-1992, Denmark 1970s, France 1970s, Germany 1970s, Greece 1970s, Hungary 1970-1994, Italy 1970-1972, Japan 1970-2014, Mexico 1970-1990,
Spain 1970s, Sweden 1970-1975, UK 1970s; Infant mortality: Mexico 1970; Maternal mortality: Belgium 1970s, Czech Republic 1970-1977, Denmark
1970-1996, France 2014, USA 2010s).
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Table A.2 — Treatment effects estimated without control variables.

(1) (2) (3) (4) (5) (6) (7)

Panel A. Health at birth outcomes
Log birth Low birth Asymmetric Log Premature

weight weight growth restr. length birth

Prenatal maternity leave −0.005 0.0004 −0.00009 −0.0005 0.005
(0.003) (0.003) (0.003) (0.001) (0.004)

No. of observations 7,350 7,350 7,350 7,350 7,350
Kleinbergen-Paap rK Wald F-statistic 752.77 752.77 752.77 752.77 752.77

Panel B. Long-term child outcomes

Employed
White

Wage†
Outpatient Hospital

collar expenses† days†

Prenatal maternity leave 0.007 −0.006 0.010 −0.017 −0.139
(0.010) (0.014) (0.018) (0.068) (0.139)

No. of observations 2,395 2,002 1,559 511 511
Kleinbergen-Paap rK Wald F-statistic 199.07 172.90 130.08 64.88 64.88

Panel C. Maternal outcomes
No. of Further Log time to 20 year 40 year Outpatient Hospital

next births† birth next birth‡ survival survival expenses†, § days†, §

Prenatal maternity leave 0.019 0.006 −0.004 −0.001 −0.007∗ −0.010 0.041
(0.019) (0.007) (0.016) (0.001) (0.004) (0.024) (0.060)

No. of observations 7,350 7,350 3,619 7,350 7,350 1,117 1,117
Kleinbergen-Paap rK Wald F-statistic 752.77 752.77 368.18 752.77 752.77 171.81 171.81

Notes: This table replicates the fuzzy RDD estimations for extending compulsory prenatal ML duration from Table 4 (Panel A, health at birth outcomes),
Table 5 (panel B, long-term child outcomes), and Table 6 (maternal outcomes), but without any covariates used in the regression. As in the baseline
specifications, coefficients correspond to a one week increase in ML. Robust standard errors are in parentheses, stars indicate statistical significance:
* p < 0.10, ** p < 0.05, *** p < 0.01.
†Coefficients are divided by the respective variable’s sample mean (see Table 3).
‡Time to next birth is conditional on giving birth again, thus the sample includes only mothers who had another child.
§Health outcomes are only available for a subset of mothers living in Upper Austria.
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Table A.3 — Descriptive statistics, working vs. non-working mothers.

Working Non-working

N Mean N Mean Diff. p-valuea

Prenatal maternity leave (in weeks)b 7350 7.11 3074 40.00 32.89 0.000
Health at birth outcomes

Birth weight (in grams) 7350 3256.98 3074 3351.40 94.42 0.000
Birth weight is below 2,500 grams 7350 0.06 3074 0.04 −0.02 0.000
Asymmetric growth restrictionc 7350 0.04 3074 0.03 −0.01 0.002
Length (in cm) 7350 50.42 3074 50.94 0.52 0.000

Covariates
Age at birth 7350 24.29 3074 27.07 2.78 0.000
Child born in wedlock 7350 0.84 3074 0.92 0.08 0.000
Child is male 7350 0.51 3074 0.53 0.02 0.045
Religion
Catholic 7350 0.87 3074 0.92 0.05 0.000
Protestant 7350 0.05 3074 0.05 −0.00 0.973
Other religion 7350 0.07 3074 0.02 −0.05 0.000
No religion 7350 0.01 3074 0.01 −0.00 0.034

Mother is Austrian citizen 7350 0.92 3074 0.98 0.06 0.000

Notes: This table presents summary statistics for our treatment (ML duration); as well as our outcome and control
variables used for RDD-DiD analyses. The sample is comprised of mothers giving birth in April and June 1974.
Statistics are provided separately for both working and non-working mothers, where working status is assessed at
time of birth.
a The p-value corresponds to a t-test for the difference in sample means.
b ML duration is assumed to be 40 weeks for non-working mothers. The specific value chosen has no impact on the
estimation results.
c Asymmetric growth restriction is defined as having low birth weight and a low Ponderal index (PI = kg/m3).
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Table A.4 — Socioeconomic gradients in health at birth outcomes

Selected outcome variables

N
Low birth

AGR
Premature

weight birth

Panel A. Occupation
White collar 3,344 0.05 0.03 0.05
Blue collar 3,941 0.06 0.04 0.07

Difference −0.01 −0.01 −0.02
p-value 0.009 0.159 0.004

Panel B. Income
Above 75th pct. 1,690 0.05 0.03 0.06
Below 25th pct. 1,689 0.07 0.04 0.09

Difference −0.02 0.00 −0.04
p-value 0.008 0.466 0.000

Panel C. Austrian citizenship
Yes 6,186 0.05 0.03 0.06
No 1,164 0.09 0.06 0.09

Difference −0.04 −0.03 −0.04
p-value 0.000 0.000 0.000

Panel D. Born in wedlock
Yes 6,741 0.05 0.04 0.06
No 609 0.07 0.05 0.11

Difference −0.02 −0.01 −0.05
p-value 0.066 0.220 0.000

Panel E. Age at birth
Age > 35 260 0.09 0.06 0.08
Age < 20 1,256 0.06 0.04 0.08

Difference 0.02 0.01 0.00
p-value 0.192 0.346 0.913

Notes: This table provides sample means for our binary health at birth outcomes for
different socioeconomic groups. The sample is based on mothers giving birth in April
and June 1974.
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Table A.5 — Estimated treatment effects on health at birth outcomes with the sample being restricted to
the first half of April and the second half of June.

(1) (2) (3) (4) (5)
Log birth Low birth Asymmetric Log Premature

weight weight growth restr. length birth

Panel A. Baseline RDD
Prenatal maternity leave −0.004 0.0003 −0.00006 −0.0004 0.005

(0.003) (0.003) (0.003) (0.001) (0.004)

No. of observations 7,350 7,350 7,350 7,350 7,350
Mean of outcome 5.77 0.06 0.04 3.92 0.06
Kleinbergen-Paap rK Wald F-statistic 756.63 756.63 756.63 756.63 756.63

Panel B. RDD with observations weighted with inverse measurement error
Prenatal maternity leave −0.003 −0.002 −0.002 −0.0002 0.007

(0.003) (0.004) (0.003) (0.001) (0.004)

No. of observations 7,350 7,350 7,350 7,350 7,350
Mean of outcome 5.77 0.05 0.04 3.92 0.07
Kleinbergen-Paap rK Wald F-statistic 524.68 524.68 524.68 524.68 524.68

Panel C. RDD with half measurement error
Prenatal maternity leave −0.003 0.001 −0.002 −0.001 0.006

(0.004) (0.004) (0.004) (0.001) (0.005)

No. of observations 3,777 3,777 3,777 3,777 3,777
Mean of outcome 5.77 0.06 0.04 3.92 0.06
Kleinbergen-Paap rK Wald F-statistic 433.15 433.15 433.15 433.15 433.15

Panel D. Baseline RDD-DiD
Prenatal maternity leave −0.002 0.0005 −0.001 0.0002

(0.005) (0.006) (0.005) (0.001)

No. of observations 10,424 10,424 10,424 10,424
Mean of outcome 5.78 0.05 0.03 3.92
Kleinbergen-Paap rK Wald F-statistic 754.64 754.64 754.64 754.64

Panel E. RDD-DiD with half measurement error
Prenatal maternity leave 0.002 0.001 −0.003 0.001

(0.006) (0.007) (0.006) (0.002)

No. of observations 5,372 5,372 5,372 5,372
Mean of outcome 5.78 0.05 0.04 3.92
Kleinbergen-Paap rK Wald F-statistic 432.95 432.95 432.95 432.95

Panel F. Baseline DiD
Assigned × working −0.004 0.0008 −0.002 0.0003

(0.008) (0.009) (0.007) (0.002)

No. of observations 10,424 10,424 10,424 10,424
Mean of outcome 5.78 0.05 0.03 3.92

Panel G. DiD with half measurement error
Assigned × working 0.003 0.001 −0.005 0.001

(0.010) (0.013) (0.010) (0.003)

No. of observations 5,372 5,372 5,372 5,372
Mean of outcome 5.78 0.05 0.04 3.92

Notes: This table summarizes RDD estimates where each observation giving birth on day t is weighted by 1/(|MEt | + 0.1),
where MEt is the average measurement error in days given in Tables A.7 and A.8. Additionally, we provide RDD, RDD-
DiD, and DiD estimates equivalent to Table 4, but based on samples restricted to the first half of April (April 1–April 15)
and the second half of June (June 16–June 30) in Panels C, E, and G. Additionally, we include the corresponding baseline
estimates from Table 4 in Panels A, D, and F. Robust standard errors are in parentheses, stars indicate statistical significance:
* p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A.6 — Treatment effects estimated based on a sample of children for whom at least one long-term outcome is available.

(1) (2) (3) (4) (5)

Panel A. Health at birth outcomes
Log birth Low birth Asymmetric Log Premature

weight weight growth restr. length birth

Prenatal maternity leave −0.005 0.005 0.003 −0.000 0.007
(0.004) (0.005) (0.004) (0.001) (0.006)

No. of observations 2,400 2,400 2,400 2,400 2,400
Kleinbergen-Paap rK Wald F-statistic 206.21 206.21 206.21 206.21 206.21

Panel B. Maternal outcomes
No. of Further Log time to 20 year 40 year Outpatient Hospital

next births† birth next birth‡ survival survival expenses†, § days†, §

Prenatal maternity leave 0.002 0.009 −0.001 −0.001 −0.012∗ 0.011 0.014
(0.033) (0.013) (0.027) (0.001) (0.007) (0.046) (0.120)

No. of observations 2,400 2,400 1,247 2,400 2,400 423 423
Kleinbergen-Paap rK Wald F-statistic 206.21 206.21 109.91 206.21 206.21 35.52 35.52

Notes: This table replicates the fuzzy RDD estimations for extending compulsory prenatal ML duration from Table 4 (Panel A, health at birth outcomes)
and Table 6 (Panel B, maternal outcomes) on a subset of children for whom we observe at least one of the long-term outcomes from Table 5. As in
the baseline specifications, coefficients correspond to a one week increase in ML. Robust standard errors are in parentheses, stars indicate statistical
significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
†Coefficients are divided by the respective variable’s sample mean (see Table 3).
‡Time to next birth is conditional on giving birth again, thus the sample includes only mothers who had another child.
§Health outcomes are only available for a subset of mothers living in Upper Austria.
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A.2. Measurement error in the instrumental variable

We have some measurement error (ME) in our instrumental variable (IV).1 A ME in the instru-
mental variable weakens the first stage. Fortunately, our first stage is still sufficiently strong.
However, there is a potential correlation between the ME in the IV and the error term in the
equation of interest. To discuss how this correlation could bias our results, we proceed in four
steps. First, we describe the source and nature of the ME. Second, we discuss the potential
extent of the ME in our main sample. Third, we describe the potential correlation between the
ME and the error term. Fourth, we report results based on a subsample with very little ME. We
will conclude that the ME in our IV is too small to cause any significant bias.

Source and nature of measurement error.) The ME results from the fact that we determine
the assignment to the extended prenatal ML based on the actual birth date, while in reality the
expected due date was decisive. A ME, however, only occurs in the case of either very early or
very late births:

1.) April births: presumably assigned to 42 days (=6 weeks) of ML:

a.) Kids who were born in April and were late arrivers (with due dates in March or
earlier) are classified correctly

b.) Kids who were born on time or up to 14 days earlier are classified correctly2

c.) Only kids who were born 21 or more days earlier have a ME in their assignment
variable.

2.) June births: presumably assigned to 56 days (=8 weeks) of ML:

a.) Kids who were born in June but were early arrivers (with due dates in July or later)
are classified correctly

b.) Kids who were born on time or up to 7 days after their due date are also classified
correctly3

c.) Only kids who were born 14 or more days later have a ME in their assignment
variable.

In two tables below we show in detail the ME in the assigned days by birth date. Appendix
Table A.7 shows for June births the ME by birth date for births arriving 0, 7, 14, . . . , 56 days
early. Equivalently, Appendix A.8 shows for April births the ME in the assigned days by birth
date for births arriving 0, 7, 14, 28 days late. In these tables, the ME is calculated as actual
assignment (number of assigned days of prenatal ML based on the due date) minus presumed
assignment (56 or 42 days). Here we have to keep in mind that children with an expected due
date in May were phased-in. For example, a child born on June 1 might have been born 7 days
after the due date, which is May 25. The actual assignment is 54 days, the measured assignment
is 56 days (= 8 weeks), the ME is therefore minus 2 days. In our estimation strategy, we use a
binary IV (equal to one for an assignment of 8 weeks of prenatal ML, zero for an assignment
of 6 weeks of prenatal ML). Thus, for this fictitious child born on June 1, whose expected due
date was on May 25, we assume Ai = 1, despite the actual leave being only 54 (and not 56 days).

1Note that we have a precise measure of our endogenous treatment variable the duration of prenatal maternity
leave. Our administrative data allows us to observe the exact starting and end date. Thus, we do not face the
problem of attenuation bias in the structural equation of our RDD-IV estimation approach.

2Minor exception: Children born on April 30, who are born 14 days early (see Appendix Table A.8).
3Minor exception: Children born on June 1 and June 2, who are born 7 days later (see Appendix Table A.7).
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Table A.7 — Measurement error in the assignment variable by birth date: June births.

Born x days later

x = 0 7 14 21 28

Birth date Average ME†

June 1 0 -2 -9 -14 -14 -0.701
June 2 0 -1 -8 -14 -14 -0.527
June 3 0 0 -7 -14 -14 -0.353
June 4 0 0 -6 -13 -14 -0.308
June 5 0 0 -5 -12 -14 -0.263
June 6 0 0 -4 -11 -14 -0.218
June 7 0 0 -3 -10 -14 -0.173
June 8 0 0 -2 -9 -14 -0.128
June 9 0 0 -1 -8 -14 -0.083
June 10 0 0 0 -7 -14 -0.039
June 11 0 0 0 -6 -13 -0.034
June 12 0 0 0 -5 -12 -0.029
June 13 0 0 0 -4 -11 -0.024
June 14 0 0 0 -3 -10 -0.019
June 15 0 0 0 -2 -9 -0.014
June 16 0 0 0 -1 -8 -0.009
June 17 0 0 0 0 -7 -0.004
June 18 0 0 0 0 -6 -0.003
June 19 0 0 0 0 -5 -0.003
June 20 0 0 0 0 -4 -0.002
June 21 0 0 0 0 -3 -0.002
June 22 0 0 0 0 -2 -0.001
June 23 0 0 0 0 -1 -0.001
June 24 0 0 0 0 0 0.000
June 25 0 0 0 0 0 0.000
June 26 0 0 0 0 0 0.000
June 27 0 0 0 0 0 0.000
June 28 0 0 0 0 0 0.000
June 29 0 0 0 0 0 0.000
June 30 0 0 0 0 0 0.000

Share of births in the year 1984:
0.525 0.134 0.040 0.005 0.0005

Average ME across all birth dates‡= –0.098 days

Notes: This table shows the measurement error in the assignment variable
in days by birth date for births arriving 0, 7, 14, 21, and 28 days later.
The ME is calculated as actual assignment (number of assigned days of
prenatal ML based on the due date) minus measured assignment (56 days).
For example, a child born on June 1 might have been born 7 days after the
due date, which is May 25 (the phasing in period). The actual assignment is
54 days, the measured assignment is 56 days, the ME is therefore –2 days.
†

The ‘Average ME by birth date ’ is calculated assuming a distribution of
gestational length as in the year 1984. For this year the Austrian Birth
Register includes information on gestational length.
‡

The ‘Average ME across all birth dates’ is an unweighted average of the
‘average ME by birth date’.
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Table A.8 — Measurement error in the assignment variable by birth date: April births.

Born x days earlier

x = 0 7 14 21 28 35 42 49 56

Birth date Average ME†

April 1 0 0 0 0 0 0 0 7 14 0.193
April 2 0 0 0 0 0 0 1 8 14 0.204
April 3 0 0 0 0 0 0 2 9 14 0.215
April 4 0 0 0 0 0 0 3 10 14 0.225
April 5 0 0 0 0 0 0 4 11 14 0.236
April 6 0 0 0 0 0 0 5 12 14 0.247
April 7 0 0 0 0 0 0 6 13 14 0.257
April 8 0 0 0 0 0 0 7 14 14 0.268
April 9 0 0 0 0 0 1 8 14 14 0.285
April 10 0 0 0 0 0 2 9 14 14 0.301
April 11 0 0 0 0 0 3 10 14 14 0.318
April 12 0 0 0 0 0 4 11 14 14 0.334
April 13 0 0 0 0 0 5 12 14 14 0.351
April 14 0 0 0 0 0 6 13 14 14 0.367
April 15 0 0 0 0 0 7 14 14 14 0.384
April 16 0 0 0 0 1 8 14 14 14 0.413
April 17 0 0 0 0 2 9 14 14 14 0.443
April 18 0 0 0 0 3 10 14 14 14 0.473
April 19 0 0 0 0 4 11 14 14 14 0.502
April 20 0 0 0 0 5 12 14 14 14 0.532
April 21 0 0 0 0 6 13 14 14 14 0.562
April 22 0 0 0 0 7 14 14 14 14 0.592
April 23 0 0 0 1 8 14 14 14 14 0.644
April 24 0 0 0 2 9 14 14 14 14 0.697
April 25 0 0 0 3 10 14 14 14 14 0.750
April 26 0 0 0 4 11 14 14 14 14 0.803
April 27 0 0 0 5 12 14 14 14 14 0.856
April 28 0 0 0 6 13 14 14 14 14 0.908
April 29 0 0 0 7 14 14 14 14 14 0.961
April 30 0 0 1 8 14 14 14 14 14 1.069

Share of births in the year 1984:
0.525 0.136 0.075 0.033 0.020 0.010 0.007 0.004 0.012

Average ME across all birth dates‡= 0.480

Notes: This table shows the measurement error in the assignment variable in days by birth date for births
arriving 0, 7, 14, 21, 28, 35, 42, 49, and 56 days earlier. The ME is calculated as actual assignment (number
of assigned days on prenatal ML based on the due date) minus measured assignment (42 days). For example,
a child born on April 30 might have been born 14 days prior to the due date, which is May 14 (the phasing in
period). The actual assignment is 43 days, the measured assignment is 42 days, the ME is therefore 1 day.
†

The ‘Average ME by birth date ’ is calculated assuming a distribution of gestational length as in the year
1984. For this year the Austrian Birth Register includes information on gestational length.
‡

The ‘Average ME across all birth dates’ is an unweighted average of the ‘average ME by birth date’.
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Potential extent of the measurement error.) In order to assess the extent of the ME, one would
need to know how many children are in each cell of Appendix Tables A.7 and A.8. Since we
do not observe gestational length for children born in 1974, we cannot calculate these numbers.
However, we can use the distribution of gestational lengths from the year 1984 (the first year
where we observe this variable) to derive an approximation. Here we have to assume that the
reform had no impact on gestational length; for which we indeed find no evidence.4 The shares
are listed in the second to last row of Appendix Table A.7 and A.8, respectively. It turns out
that the share of children with any ME is small, and the share of children with a large ME is
almost negligible. In the case of June births, a large ME occurs only for children, who fulfill
two criteria: i. they are born in the beginning of June, and ii. they are born many days after the
expected-due date. Late births are very rare.

The very right column lists for each birth date an ‘Average ME by birth date’. This is cal-
culated assuming the distribution of gestational length as in the year 1984. To provide an idea
for the extent of the overall ME in our main estimation sample, we calculate an ‘Average ME
across all birth dates’. This is an unweighted average of the ‘average ME by birth date’. For
June births we have average ME of minus 0.098 days. For April births we apply an equivalent
procedure and we find an average ME of 0.480 days. Using these averages, we can contrast the
measured (or presumed) assigned days of prenatal ML with the average actual assigned days of
prenatal ML for our two groups (see Table A.9). We see now that the average ME in our IV is
only 0.6 days or 4 percent.

Table A.9 — Extent of ME in IV in main sample

Measured Average
(or presumed) actual
assigned days assigned days

Group of prenatal ML of prenatal ML

June births 56 55.90
April births 42 42.48

Difference 14 13.42

Correlations of measurement error.) We have seen that our ME is essentially a function of the
expected due date and the difference between the expected due date and the actual birth day
Since there is no evidence for sorting, the variation across calendar days should not cause a
correlation between the ME and the error term in the structural equation. In contrast, large dif-
ferences between the expected due date and the actual birth day are not innocuous. Very early
(and very late) births are expected to lead to different (health) outcomes. Since we are not able
to control for gestational length in our estimations, there could be a correlation between the ME
in our IV and the structural error term. While this could bias our results, we expect the overall

4Given that there is an extended postnatal ML of 12 weeks for mothers who experienced a preterm birth
(gestation length is below 37 full weeks), we are able to study whether the increase in prenatal ML had any
effects on the proportion of women with preterm births. This regulation was the same before and after the reform.
Our results show that this is not the case. Thus, if gestational length has changed due to the reform, it has not
changed at the margin of 37 weeks. Are other changes , i.e. at other margins, plausible? Given that we find no
effect on birth weight or birth length either — which is strongly correlated with gestational length — we consider
also other changes as highly unlikely.
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effect, given the small extent of the ME, to be negligible. Still, this is an issue which requires
further attention. Below, we suggest a test based on a subsample, with very little ME.

Robustness tests.) We exploit that we can approximate the average ME by the date of birth and
implement two strategies. First, we weight our observations by 1/(|MEt| + 0.1). This is the
inverse of the absolute value of the average measurement error in days, MEt, as given in Ta-
bles A.7 and A.8. We add 0.1 to account for the fact that there are birth dates with zero days of
ME. The results summarized in Panel B of Table A.5 are very similar to the baseline estimates
in Panel A. Second, we use a subsample with a lower average ME. We restrict the analysis
to births between June 16 and June 30 and April 1 and April 15, where the ME amounts to
only minus 0.002 and 0.279 days, respectively. In this subsample, the average ME in our IV
is reduced to 0.28 days or 2 percent (see Table A.10 below). Despite reducing the ME in our
assignment variable by half, the estimation results do not change as compared to the baseline
estimations (compare Panels A and C in Appendix Table A.5). We conclude that the extent of
the ME is indeed so small that our main estimation results are not significantly biased.

Table A.10 — Extent of ME in IV in robustness sample

Measured Average
(or presumed) actual
assigned days assigned days

Group of prenatal ML of prenatal ML

June 16 to 30 births 56 55.998
April 1 to 15 births 42 42.279

Difference 14 13.719

In our other estimation models (RDD-DiD and DiD=reduced form), the ME in the assignment
variable leads to different econometric issues. The bottom line is still that the ME is so small
such that the consequences for the estimates are negligible. This is supported by an equivalent
robustness test, see Panels D to G in Appendix Table A.5).
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A.3. Ex-post calculation of minimum detectable effect size

To calculate minimum detectable effect sizes, we follow Schochet (2009); Deke and Dragoset
(2012). These papers show that a valid minimum detectable effect size (MDES) for fuzzy
regression discontinuity designs can be derived by correcting the MDES of a randomized con-
trolled trial by the degree of imperfect compliance. In our case, perfect compliance would
imply that all non-assigned mothers had a prenatal ML duration of 6 weeks, while all assigned
mothers had 8 weeks. In contrast, we have sample means of 6.33 and 7.92 weeks, respectively.
This gives a difference in treatment of 1.59 weeks (instead of 2 weeks as in the case of full
compliance).

• In a first step, we calculate the MDES required under a randomized controlled trial. We
assume a power level of 0.8, a significance level of 0.05, and we use the sample mean
of non-assigned mothers (3,267.40 grams), as well as the standard deviations (524.34
and 532.96) of both groups. We also account for the fact that we do not have the same
number of observations in both groups (but 3,721 and 3,629 mothers, respectively). Based
on these parameters we obtain a MDESRCT of 30.67 grams.

• In a second step, we have to account for the non-compliance. Following Deke and
Dragoset (2012), we calculate the MDES by multiplying the MDESRCT by the square
root of the so-called design effect. The latter is given by 1/(1 − ρ2), where ρ is the corre-
lation between treatment status and the continuous assignment variable.5 This gives us a
MDES of 32 grams for our reform of a prenatal ML extension by two weeks.

Is an increase in birth weight of 32 grams per two additional weeks (or 16 grams per one ad-
ditional week) of prenatal ML a large quantity? An increase in the birth weight of an average
newborn by 16 grams is equivalent to an increase by only 0.4 percent (or 0.03 standard devia-
tions). For other outcomes, we obtain equally small MDES. For instance, for birth length the
MDES is equal to only 0.17 cm per two additional weeks of prenatal ML.

Notably, we have used here (unconditional) standard deviations. In contrast, in our estimates
we include covariates, which reduces the variation in the outcome variables. Thus, our statistical
power is in fact somewhat larger, reducing the MDES.

5Note, in our paper we use a binary assignment variable. If we use a binary assignment variable for the
calculation of ρ, we obtain essentially the same result.
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