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The effect of leave policies on increasing fertility: a
systematic review
Jac Thomas 1✉, Francisco Rowe1, Paul Williamson1 & Eric S. Lin2

Low fertility is set to worsen economic problems in many developed countries, and maternity,

paternity, and parental leave have emerged as key pro-natal policies. Gender inequity in the

balance of domestic and formal work has been identified as a key driver of low fertility, and

leave can potentially equalise this balance and thereby promote fertility. However, the lit-

erature contends that evidence for the effect of leave on fertility is mixed. We conduct the

first systematic review on this topic. By applying a rigorous search protocol, we identify and

review empirical studies that quantify the impact of leave policies on fertility. We focus on

experimental or quasi-experimental studies that can identify causal effects. We identify 11

papers published between 2009 and 2019, evaluating 23 policy changes across Europe and

North America from 1977 to 2009. Results are a mixture of positive, negative, and null

impacts on fertility. To explain these apparent inconsistencies, we extend the conceptual

framework of Lalive and Zweimüller (2009), which decomposes the total effect of leave on

fertility into the “current-child” and “future-child” effects. We decompose these into effects

on women at different birth orders, and specify types of study design to identify each effect.

We classify the 23 studies in terms of the type of effect identified, revealing that all the

negative or null studies identify the current-child effect, and all the positive studies identify

the future-child or total effect. Since the future-child and total effects are more important for

promoting aggregate fertility, our findings show that leave does in fact increase fertility when

benefit increases are generous. Furthermore, our extensions to Lalive and Zweimüller’s

conceptual framework provide a more sophisticated way of understanding and classifying the

effects of pro-natal policies on fertility. Additionally, we propose ways to adapt the ROBINS-I

tool for evaluating risk of bias in pro-natal policy studies.

Introduction

Persistent low fertility can cause economic problems, and is associated with parents having
fewer children than they want. Many countries in East Asia and Europe have fertility levels
significantly below the replacement level of 2.1 births per woman, and countries across

Asia and Latin America are projected to join them in the coming decades (UN DESA, 2019).
When low fertility rates persist, rising old-age dependency ratios and reductions in the working-
age population are theorised to cause higher consumption, lower investment, and economic
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stagnation or decline (Bloom et al., 2010; Caldwell, Caldwell and
McDonald, 2002; McDonald, 2008). On the individual level, low
fertility can be indicative of people having fewer children than
they would ideally like to have (Beaujouan and Berghammer,
2019; Chen and Yip, 2017; Spéder and Kapitány, 2014). The
failure of individuals to fulfil their childbearing intentions can
negatively impact emotional well-being (Casterline and Han,
2017; Priebe, 2020; Ugur, 2020).

Governments in low-fertility countries have used family poli-
cies to promote fertility (Gauthier, 2007; Raute, 2019; Rindfuss
and Choe, 2016). Family policies typically aim to support parents
in their caring responsibilities, and enhance parents’ and chil-
dren’s well-being (Eydal and Rostgaard, 2018; Gauthier, 2008).
However, increasing fertility is rarely an explicit objective of
family policies, and is regarded more as a potential by-product of
those policies (Thévenon, 2011). Family policies can increase
fertility either through helping parents balance work and family,
or through reducing the costs of childbearing and childrearing
(Gauthier, 2007; Gauthier and Philipov, 2008; Rindfuss and Choe,
2016). Family policies can be categorised as child-related cash
transfers, childcare subsidies, or financial support through the tax
system (OECD, 2019a). Child-related cash transfers tend to take
up the largest proportion of public expenditure, amounting to
1.3% of GDP across OECD countries in 2015, a total spend of
over $0.75 trillion (OECD, 2019a, 2019b, 2019c). Within child-
related cash transfers, parental, maternity and paternity leave
policies (henceforth ‘leave’) refer to state mandated arrangements
for parents to take time off work during pregnancy or after
childbirth. In 2015, average OECD public expenditure on leave
was $12,100 per infant (at purchasing power parity, 2010 USD)
(OECD, 2019d). Understanding the extent of impacts of leave on
fertility is thus critical to for governments aiming to increase
fertility through family policies.

This paper focusses on leave—rather than other family policies
—because leave increases domestic gender equity and domestic
gender inequity has been identified as a key cause of low fertility
(Goldscheider et al., 2015; McDonald, 2006; Tamm, 2019). Over
the past two decades, researchers have increasingly argued that
the tension between increasing career ambitions and persistently
gendered domestic obligations has meant that women’s ability to
reconcile work with family life has become more restricted, which
in turn seems to have contributed to low fertility (e.g., Baizan
et al., 2016; Duvander, Johansson and Lappegard, 2016; Meier
and Rainer, 2017). Maternity, paternity and parental leave can
help equalise the division of domestic and formal labour between
men and women through enabling mother’s return to work, and
through encouraging fathers to do more housework and child-
care1 (Baum and Ruhm, 2016; Pronzato, 2009; Tamm, 2019).
Through equalising the gender balance of labour, leave can
reduce the cost of childrearing for women, and thereby increase
fertility (Baizan et al., 2016; Kotsadam and Finseraas, 2011).
Although gender equity is our motivation for focussing on leave,
we only seek to establish whether leave has an impact on fertility.

Whether leave actually increases fertility remains a matter of
debate (Balbo et al., 2013; Hoem, 2008; Olivetti and Petrongolo,
2017). Gauthier’s (2007) review of the effect of family policies on
fertility found the evidence to be “mixed,” an evaluation echoed
across the empirical literature (e.g., Hong and Sullivan, 2016;
Lappegård, 2010; Matysiak and Szalma, 2014). Similarly, Bergs-
vik, Fauske and Hart’s review of the effect of family policies on
fertility (2020) concludes that the effect of leave on fertility is
ambiguous. There are certainly cases in which governments have
provided generous leave policies and low fertility has persisted,
such as in Slovenia (Stropnik and Sircelj, 2008). There are also
cases in which generous new leave policies have been accom-
panied by large increases in fertility (e.g., East Germany), and

cases in which generous leave policies have been accompanied by
stable and high fertility (e.g., Czechoslovakia and Sweden)
(Buttner and Lutz, 1990; Hoem, 1990, 1993, 2005; Monnier, 1990;
Salles, 2006). However, most empirical studies use methods that
prohibit identification of a causal effect of leave on fertility. To
date, there have been no peer-reviewed systematic reviews
focussing on leave and fertility, which discriminate between stu-
dies that can identify causal effects and studies that cannot.
Whether leave does in fact cause higher fertility, therefore,
remains an open question. A peer-reviewed systematic review
could reliably answer this question by showing whether or not
more generous parental leave leads to higher fertility, thereby
resolving existing academic debates and giving governments a
sounder footing for policymaking.

This paper provides the first peer-reviewed systematic review
of the effect of maternity, paternity, and parental leave on fertility.
In this systematic review we seek to evaluate the effects of leave
policies on fertility, in order to inform policymakers who are
considering leave as a means of increasing fertility. We aim to
find, evaluate, and synthesise all relevant, experimental or quasi-
experimental studies, in a rigorous, transparent, and reproducible
fashion. We seek to answer the question: to what extent does
leave increase fertility? Since we are interested in informing pro-
natal policies in low-fertility countries, we restrict our search to
countries and time periods where fertility is persistently below 2.1
births per woman (broadly speaking, in high-income countries
from the 1950s onwards). Using a thorough search of all pub-
lished English-language material catalogued online, we identify 11
papers that match our inclusion criteria, containing 23 different
studies that can plausibly test for a causal effect of leave on
fertility.2

Our paper makes three contributions. Firstly, we extend the
conceptual framework of Lalive and Zweimüller (2009) (section
“Effects of leave on fertility: conceptualisation and identifica-
tion”), building on their definitions of the “current-child effect”
and the “future-child effect”. We extend their framework by
decomposing the impact of leave on individuals by type of effect
and by parity, by specifying study designs that can be used to
identify each impact, and by exploring, which effects are most
important for policymakers aiming to increase fertility. This
extended framework can also be applied to assess the impact of
other pro-natal policies on fertility. Secondly, we find that
paternity or parental leave reforms, which provide generous
increases in duration or remuneration consistently increase fer-
tility, implying that large increases in such benefits are a viable
strategy for governments seeking to raise fertility (section
“Results”). Maternity leave reforms are also found to increase
fertility, although may act to decrease fertility by reinforcing
traditional gender norms. Categorising the 23 studies in terms of
our framework reveals that studies whose methods identify a
broader class of effects consistently find positive results, and that
all negative or null studies only address a narrow class of effects
that are of marginal interest to policymakers. Thirdly, we propose
ways to adapt the ROBINS-I tool for the evaluation of studies of
pro-natal policies (section “Study quality”). ROBINS-I was
designed as a tool for assessing risk of bias (RoB) in non-
randomised studies of medical interventions (Sterne et al., 2016);
we identify three key reasons why it is not directly applicable to
studies of public policy interventions. First, ROBINS-I assumes
the existence of placebo effects, which do not exist in a public
policy context. Second, the notion of an “intention-to-treat”
(ITT) study is problematic in the case of public policy because
individuals can self-select into being (in)eligible for a policy after
their initial assignment (in medical studies, participants cannot
change their assignment status after being assigned or not
assigned to treatment). Third, ROBINS-I does not distinguish
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between policy eligibility and policy availability, which comprise
critical dimensions of leave policies. As well as identifying these
three considerations and proposing strategies to account for
them, we also identify the sources of bias inherent in each of the
study designs in our conceptual framework, providing future
empirical researchers with a checklist of sources of bias and
strategies to minimise RoB.

The paper is structured as follows. Section “Background”
provides background information on the mechanisms by which
leave is theorised to affect fertility, and introduces Lalive and
Zweimüller’s (2009) definitions of the current-child and future-
child effects. Section “Methods” describes systematic review
methods and explains how we conducted this review. Section
“Results” presents the results of our search and filtering process,
and develops our conceptual framework to classify and assess
studies and the type of fertility effect they capture. Section
“Results” also assesses the RoB of included studies, and synthe-
sises the study findings. Section “Discussion” discusses our ana-
lysis and findings, and Section “Conclusion” offers some final
concluding remarks.

Background
This section provides background information on three topics.
Section “Reasons for introducing or extending leave” explores the
various justifications for introducing or extending leave, Section
“Theory of how leave affects fertility” describes the various
channels by which leave is theorised to increase fertility, and
Section “Effects on fertility: current-child effect and future-child
effect” provides an exposition of Lalive and Zweimüller’s (2009)
theory of the current-child effect and the future-child effect.

Reasons for introducing or extending leave. The first leave
policies were maternity leave policies, which were introduced in
the early twentieth century for two reasons: firstly, to give
mothers the right to return to work after a period of absence; and
secondly, to protect the health of infants and mothers (Gauthier
and Bartova, 2018; Gauthier and Koops, 2018; Zabel, 2009). In
the contemporary world, leave policies have a broader set of aims,
including work-family reconciliation and gender equity (ibid.).
Researchers have identified six main objectives of family policies:
poverty reduction and income maintenance; direct compensation
for the economic costs of children; fostering employment;
improving gender equity; supporting early childhood develop-
ment; and increasing fertility (Nieuwenhuis and Lancker, 2020;
Thévenon, 2011). All six objectives are applicable to leave policies,
with the possible exception of poverty reduction. Increasing fer-
tility has rarely been an explicit goal of leave policy (Gauthier and
Bartova, 2018; Thévenon, 2011); however, governments in low-
fertility countries—such as China and Germany—are increasingly
turning to leave policies as a way of increasing fertility (Spiess and
Wrohlich, 2008; Raute, 2019; Wanqing, 2021). Regardless of
politicians’ stated justifications for introducing or extending leave,
all leave policies have the potential to reconcile childbearing and
employment, and thereby increase fertility. In this systematic
review we seek to evaluate the effects of leave policies on fertility,
in order to inform policymakers who are considering leave as a
means of increasing fertility. We are therefore indifferent to the
various other stated aims of leave, and are only interested in the
impact of leave on childbearing.

Theory of how leave affects fertility. Leave is theorised to
increase micro-level fertility by enabling couples and individuals
to realise their childbearing aspirations, through facilitating a
balance between work and childcare and by lowering the net
costs of childrearing (Gauthier, 2008). However, the impact of

leave on fertility is complicated by the potentially ambiguous
effect of leave policies on gender roles, and how that effect is
mediated by the type of welfare regime of the country in ques-
tion. There is a large body of research on international leave
policies and their impacts—for reviews, see the annual reviews of
the International Network on Leave Policies and Research
(https://www.leavenetwork.org/), Gauthier and Bartova (2018),
and Hegewisch and Gornick (2011). Here, we focus on the
impacts of leave on the costs of childbearing and childrearing,
and how these impacts are mediated by gender roles and welfare
regimes. The causal mechanisms by which leave is theorised to
impact fertility are presented in a numbered list, with five
mechanisms identified. We are interested in the impact of the
availability of leave on couples’ decisions to have a child, rather
than the impact of leave use on couples’ decisions to have a child;
this distinction is explored further in section “Effects on fertility:
current-child effect and future-child effect”.

Work-life balance and financial costs. In the absence of leave, an
employed parent can either return to work soon after childbirth,
or quit work in order to look after the child. Leave enables parents
to take some partially remunerated weeks or months off, and then
return to work. While parents may lose some income and not
progress in their career while on leave, they are able to spend time
with their infant. For individuals who want to maintain their
career but also have children, leave enables them to balance these
two preferences. Consequently, individuals with such preferences
might have children they would not have had in the absence of
leave (Becker, 1973; Ermisch, 2003). This mechanism is particu-
larly important for maternity leave, because women are expected
to be primary care-givers.

(1) Leave facilitates childbearing for parents who prefer to
balance caring for their infant with maintaining their
current job.
Regardless of employment preferences, taking leave might
have the lowest net financial cost: if the rate of remunera-
tion of leave is high and childcare is expensive, then taking
leave will be cheaper than either other option (Gauthier,
2008). Leave can therefore lower the net costs of child-
rearing, facilitating childbearing:

(2) Leave may lower the net financial costs of rearing infants,
facilitating childbearing.

Mechanism (2) is relevant for both maternity leave and
paternity leave.

Gender. The gender balance of domestic and formal labour in a
country, and how leave policies interact with that balance, are
important determinants of fertility (Goldscheider et al., 2015;
McDonald, 2000; Raybould and Sear, 2020). Some researchers
have argued that leave can encourage more egalitarian roles and
behaviour, whereas others have argued that leave can reinforce
traditional gender roles and behaviour; for reviews, see Farré
(2016), and Hegewisch and Gornick (2011). Theoretically, leave
policies that promote gender equity should increase fertility, and
the converse for policies that promote inequity (McDonald, 2000;
McDonald, 2006).

On the positive side, leave may increase fertility through
promoting gender equity. McDonald’s “gender equity theory”
argues that fertility in developed countries will be low where
family-oriented institutions assume a male-breadwinner model of
the family, and public institutions (such as education and
employment) assume a gender-equal model, since together they
represent incoherent expectations or prescriptions for women’s
domestic and work lives (McDonald, 2000; McDonald, 2006).
Gender inequity therefore reduces fertility by constraining the
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choices of women. Leave can increase fertility by increasing
equity, either via maternity leave enabling mothers to remain in
the labour market (Geyer et al., 2015), or paternity leave
encouraging fathers to participate more in housework and
childcare, equalising the gendered division of domestic labour
(Farré, 2016):

(3) Maternity leave enables mothers to remain in employment,
reducing gender inequity and thereby increasing subse-
quent fertility.

(4) Paternity leave promotes men doing domestic labour and
enables mothers to work, reducing gender inequity and
thereby increasing subsequent fertility.
On the negative side, maternity leave may decrease gender
equity by reinforcing traditional gender roles. Most
countries provide longer periods of leave to mothers than
fathers: out of 15 EU countries in 2002, only Sweden was
starting to develop gender-equal leave entitlements (Haas,
2003). Therefore, in terms of entitlements, most existing
leave systems assume a model of the family in which
women are to some extent the primary care-givers, thereby
possibly “trapping” mothers at home (Evertsson and
Duvander, 2011). In line with gender equity theory,
maternity leave may therefore reduce fertility:

(5) Maternity leave may reinforce traditional gender roles,
decreasing gender equity and thereby decreasing subse-
quent fertility.

In terms of evidence, several articles review the effects of leave
policies on outcomes such as domestic gender equity, the
motherhood wage penalty, and women’s labour force participa-
tion (e.g., Dearing, 2015; Gauthier and Bartova, 2018; Hegewisch
and Gornick, 2011). These reviews highlight that leave positively
impacts female labour force participation, though longer periods
of leave are associated with larger motherhood wage penalties.
Dearing’s review (2015) finds the evidence for paternity leave
promoting fathers’ domestic work to be mixed; however,
empirical articles not included in that review seem to support a
positive relationship more consistently, in countries such as
Germany and Spain (Bünning, 2015; Fernández-Cornejo et al.,
2018; Schober, 2014). Overall, the evidence seems to suggest that
leave promotes a more equal balance of domestic and formal
labour between men and women, and especially when maternity
leave is not too long.

Welfare regimes. Within a given country, the impact of leave on
fertility is influenced by the way in which state welfare provisions
are gendered. As well as for other social institutions more
broadly, different welfare regimes are based around different
models of the family, such as a male-breadwinner model or
gender-egalitarian model (McDonald, 2000). These assumed
models of the family influence the ways in which welfare regimes
set family and labour policies, including the extent to which they
provide alternative childcare arrangements for mothers wanting
to balance work with childrearing (Baxter et al., 2008; Budig et al.,
2015; Neilson and Stanfors, 2014). Since Esping-Andersen’s
(1990) seminal welfare regime typology, newer typologies have
sought to incorporate the role of gender relations and family
policies (e.g., Ciccia and Verloo, 2012; Saxonberg, 2013). Saxon-
berg (2013) evaluates welfare regimes both in terms of the benefit
levels of parental leave and in terms of state support for day care,
and classifies regimes into degenderizing, explicitly genderizing,
and implicitly genderizing types. Ciccia and Verloo (2012) use
fuzzy-set matching to quantify countries’ adherence to six dif-
ferent ideal types, ranging from a gender-equitable full universal
caregiver (FUC) type, to a gender-inequitable male-breadwinner
(MB) type. Broadly, both typologies tend to classify Scandinavian

and Benelux countries as promoting gender-equitable outcomes,
and Southern, Central and Eastern European countries, as well as
Anglophone countries, as reinforcing traditional norms. The
gendered configuration of welfare regimes acts to either promote
or impede mothers shouldering the majority of childcare and
domestic labour, which complicates the identified causal
mechanisms (1)-(5). For example, gender-inequitable regimes
may have higher motherhood earnings penalties, mitigating
causal mechanism (2) (Budig et al., 2015; Fernández-Cornejo
et al., 2018). In this review, we therefore consider welfare regimes
as influencing the causal impacts of leave on fertility, rather than
acting as an independent causal agent on fertility.

A benefit of systematic reviews such as this is that included
studies are limited to quasi-experimental designs, which filter out
the potentially confounding role of national contexts. This means
that included studies are able to reliably identify the effects of
leave policy changes, though the size of those effects will still be
influenced by the welfare regime in question.

Effects on fertility: current-child effect and future-child effect.
Leave can affect fertility behaviour in two key ways. In a seminal
analysis in the econometrics literature, Lalive and Zweimüller
(2009) distinguish between the “current-child effect” and the
“future-child effect” of a leave policy on fertility. This conceptual
framework has become commonly used in other studies, in order
to elucidate which type of effect is being identified (e.g., Dahl
et al., 2016; Cygan-Rehm, 2016; Raute, 2019).

The current-child effect refers to the effect of being able to take
more leave for the child just born, on subsequent fertility. Women
giving birth shortly before and shortly after a reform receive
different benefits for the child they just had. However, both
groups of women will receive equal benefits for any subsequent
children. Therefore, if there is any long-term difference in fertility
between the two groups, it must be due to the different benefits
they received for the child born around the time of the reform.

The future-child effect refers to the effect of a greater amount
of leave available in the future. It is called the “future” child effect
to distinguish it from the current-child effect, and captures the
idea that, if a woman knows she will receive more generous leave
entitlements if she has a child, she will probably be likelier to have
that child. Lalive and Zweimüller identify the future-child effect
by comparing the fertility of mothers in the years before the
reform, with the fertility of mothers in the years after the reform.

Lalive and Zweimüller go on to argue that the sum of the
current-child effect and the future-child effect gives the total
effect of leave on fertility. However, we note that their study
design can only identify effects on women at parities of 1 or
higher, since the women in their samples all had at least one birth.
This means that their study design cannot identify the effect of
leave on women with no children, and therefore cannot identify
the total effect of leave on fertility.3 While other studies have used
Lalive and Zweimüller’s terminology, no study has highlighted
the role of parity in classifying effects. Separating the impact of a
leave policy on women at different parities can enable us to
understand the different processes by which individuals choose to
have a child.

Methods
Our methods were guided by the policies and guidelines of The
Campbell Collaboration for conducting systematic reviews
(https://campbellcollaboration.org/) (Campbell Collaboration,
2019). Prior to conducting literature searches we produced a
review protocol, which was registered and published online at the
International prospective register of systematic reviews (PROS-
PERO), on the 9th of September 2019 (Thomas et al., 2019). Full
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details of our method are given in the review protocol, which is
available online at https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42019128493. This report was written
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist (Moher et al.,
2009). Supplementary material to this paper is provided online,
and all appendices referenced here appear in that supplementary
material. All deviations from the protocol are specified in Sup-
plementary Appendix A.

Criteria for inclusion of studies. Studies must be primary,
empirical, quantitative studies that assess the effect of a leave
policy on fertility at the micro-level. We exclude macro-level
studies since they cannot identify the causal mechanisms by
which policy affects fertility (Neyer, and Andersson, 2008). We
are interested in the effects of policy changes involving one or
more of maternity, paternity, and parental leave. Changes can
either be in increasing, decreasing, or restructuring leave. Since
the state is the policymaker of interest, we are not interested in
the effects of firm-specific policies on fertility. Furthermore, since
we aim to collect evidence to inform policy in low-fertility
countries, we are only interested in finding studies of policies
implemented in countries with a TFR below 2. We apply this
restriction because we want the included studies to have external
validity in terms of taking place in settings that are comparable to
other countries with low fertility (Shadish et al., 2002). Countries
and time periods that are eligible for inclusion are specified in the
protocol (Thomas et al., 2019). In terms of fertility, we are
interested primarily in quantum effects rather than tempo effects.
We exclude articles that purely consider policy effects on birth
timing or seasonality.

We only include studies with strong designs that can plausibly
provide evidence of a causal relationship between leave changes
and fertility. These study designs are: randomised control trials
(RCTs), quasi-experimental designs, and natural experiments,
which can all provide evidence of a causal relationship through
specifying appropriate means of estimating counterfactual situa-
tions. These designs therefore have a higher degree of internal
validity than purely correlational or observational studies
(Shadish et al., 2002). A key element in identifying a cause is
establishing that the cause occurred before the effect, and so we
are interested only in the effects of leave policy changes on
fertility, rather than any relationship between existing leave
policies and fertility.

Finally, we only consider studies that evaluate the effect of leave
availability on fertility, rather than studies that evaluate the effects
of leave uptake or use on fertility. This decision is motivated by
the Cochrane Collaboration’s advice that evaluating “intention-
to-treat” (ITT) effects tends to result in less biased outcomes than
“per-protocol” effects (Higgins and Green, 2011). Since parents
self-select into using leave, parents who use leave are likely to
differ systematically from those who do not, meaning that the
causal effect of leave on fertility cannot be identified (Lappegård,
2010). Moreover, the availability of leave can motivate parents to
conceive even if they do not take leave after childbirth. This
means that only examining leave use cannot capture the full effect
of the policy on fertility, which is of most interest to policymakers
looking to increase fertility.

Search strategy and filtering process. A flowchart illustrating our
search and filtering process is given in Fig. 1. The search process
was divided into searching academic databases, searching grey
literature sources, hand-searching relevant journals, and snowball
searching using the references and citations of included articles.
Filtering of included articles was done on the basis of titles, then

abstracts, then full texts. Supplementary Appendix B details the
search procedure for one database, “Academic Search Complete.”

Assessing study quality. To assess study quality we used the
ROBINS-I tool for assessing Risk of Bias (RoB) in non-
randomised studies (Sterne et al., 2016). ROBINS-I is applied
separately to each study in the review, and works by comparing
the (non-randomised) study to a hypothetical, idealised RCT, in
which there would be no RoB. Using ROBINS-I involves
answering a series of signalling questions on characteristics of
each study, across seven domains of bias: confounding, selection
bias, misclassification bias, performance bias, bias from missing
data, detection bias, and outcome reporting bias (these domains
are explained more fully in Supplementary Appendix C). The
answers to the signalling questions are used to generate an overall
classification of the study’s RoB, ranging from “low risk of bias”
(where the study is considered to be comparable to a well-
performed RCT), to “critical risk of bias” (where the study is too
problematic to provide any useful evidence, and should not be
included in the synthesis). The signalling questions for each
domain are determined by whether the study aims to measure the
effect of “assignment to intervention,” or the effect of “assignment
and adherence to intervention.”

Method of synthesis. Owing to the many dimensions of differ-
ence between leave policies, it would be inappropriate to attempt
any kind of statistical meta-analysis of the study results. Instead,
we conducted a narrative review of included studies, using the
Economic and Social Research Council’s (ESRC) “Guidance on
the Conduct of Narrative Synthesis in Systematic Reviews,”
document (Popay et al., 2006).

Results
This section provides an overview of the 11 papers and 23 studies
from our search, and shows their results to be mixed. However,
we reveal that there is a key underlying reason for the apparently
mixed evidence. To this end, we extend Lalive and Zweimüller’s
(2009) conceptual framework in order to understand the different
fertility effects identified by the studies. We use this framework to
classify the 23 studies, and then evaluate their RoB. Finally we
synthesise the results.

Overview. The search and filtering process—with the number of
articles removed at each stage—is summarised in Fig. 1. We
separately searched for articles in both the academic and grey
literature. We first scanned the academic literature, returning
5470 results; after removing duplicates, 2996 remained. Filtering
based on title and abstract reduced these to 51 papers. After
careful reading of the full text, this sample was further reduced to
7 papers. Secondly, we swept the grey literature returning 528
results. Filtering based on title and abstract reduced these to 3
results, and after reading the full texts 2 articles were preserved
for the final analysis. We also conduced hand searches of relevant
journals, but this returned no new results. We then conducted a
snowball search of references and citations, which returned 2
further results. Thus, 11 was the final number of articles included
for analysis.

Table 1 summarises key information on the 11 papers and
23 studies, including author names and publication year, year of
the reform, country, type of leave, sample size, dependent
variable, and effect found. The focus of the studies varies slightly.
Two studies evaluated maternity leave; one study evaluated
paternity leave; and 19 studies evaluated parental leave—
although these policy changes differed in whether they affected
mothers or fathers in practice. One study evaluates a reform that
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included all three of parental, paternity and maternity leave. The
studies cover 7 countries across Western Europe and North
America. The vast majority of studies evaluate reforms
implemented in the 1990s and 2000s, with only three studies
evaluating reforms before 1990. The length of follow-up varies
widely, from 2 years to 30 years.

Eight studies found a positive effect of leave on fertility, one
found a negative effect, and 14 found no evidence of an effect. It
therefore would seem like the evidence on the effect of leave on
fertility is mixed. However, Table 1 does not indicate which type
of effect—current-child or future-child—each study identified.
The reason for this is that some of the included studies measure

effects that cannot be identified in Lalive and Zweimüller’s
original classification.

Effects of leave on fertility: conceptualisation and identifica-
tion. We now extend Lalive and Zweimüller (2009) to develop a
formal conceptual framework to assess the effect of leave on
fertility. Section “Types of effects of leave on fertility” extends
their terminology to include effects on individuals at all parities,
Section “Study designs and identification strategies” explains the
empirical strategies used to identify each effect, and Section
“Categorisation of the studies in the review” classifies the 23 stu-
dies in terms of our framework.

Google Search 200 
Google Scholar 200 
OpenGrey 65 
IDEAS 42 
International Network on Leave Policies and Research 21 
UN sources 0 

TOTAL 528 

Google Search, Google Scholar, grey literature indexes
and research institutes

Remove duplicates: 2996 articles remaining

Filter based on title and abstract: 51 articles
remaining 

Most common journal: Journal of Public
Economics 

Retrieve full text. Filter based on full text: 7
articles remaining 

Filter based on title: 103 articles remaining

Filter entries also in the academic search
results: 34 articles remaining

Retrieve full text. Filter based on full text: 2
articles remaining

Filter based on abstract: 3 articles remaining

Academic Search Complete 376 
PsychINFO 223 
Medline 288 
Medline with Full Text 288 
EconLit 344 
Web of Science Core Collection 836 
Sociological Abstracts 608 
Ebook Central 0 
Periodicals Archive Online 1 
Health Research Premium Collection 614 
ProQuest Dissertations & Theses Global 152 
Publicly Available Content Database 287 
CENTRAL 13 
PubMed Central (PMC) 83 
Scopus 1335 
ScienceDirect 22 

TOTAL 5470 

Academic database searches

Hand searching of journals 

Journal of Public Economics 2 
Journal of Population Economics 1 
Population Research and Policy Review 1 
Journal of Demographic Economics 0 

TOTAL 4 

Filter articles also in the academic search
results: 0 articles remaining 

9 articles in total from academic databases, grey literature, and journal hand searching

Search and filter references and citations of included articles: add 2

Final set of 11 articles

Fig. 1 The literature searching and filtering process. Boxes indicate the sources used and filtering processes.

REVIEW ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-022-01270-w

6 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |           (2022) 9:262 | https://doi.org/10.1057/s41599-022-01270-w



T
ab

le
1
K
ey

ch
ar
ac
te
ri
st
ic
s
of

in
cl
ud

ed
st
ud

ie
s.

A
ut
ho

r(
s)

(y
ea

r
of

pu
bl
ic
at
io
n)

Y
ea

r
of

re
fo
rm

C
ou

nt
ry

T
yp

e
of

le
av
e

S
am

pl
e
si
ze

D
ep

en
de

nt
va

ri
ab

le
Ef
fe
ct

of
th
e
ne

w
po

lic
y

(i
nt
er
pr
et
at
io
n)

A
ng

(2
0
15
)

20
0
6

C
an
ad
a

M
at
er
ni
ty
,

pa
te
rn
ity

,
an
d

pa
re
nt
al

2,
0
4
8
,8
0
0

C
hi
ld

bo
rn

in
Q
ue

be
c

up
to

20
0
8

0
.0
12
**
*
(w

om
en

23
.5
3%

lik
el
ie
r

to
ha
ve

a
bi
rt
h)

C
an
no

ni
er

(2
0
14
)

19
9
3

U
SA

M
at
er
ni
ty

11
,9
6
3

Fi
rs
t
ch
ild

bo
rn

in
th
e

ne
xt

17
ye
ar
s

0
.0
51
9
**

(w
om

en
5.
19

pe
rc
en

ta
ge

po
in
ts

lik
el
ie
r
to

ha
ve

a
bi
rt
h)

22
,2
6
3

Se
co
nd

ch
ild

bo
rn

in
th
e
ne

xt
17

ye
ar
s

0
.0
29

6
*
(w

om
en

2.
9
6

pe
rc
en

ta
ge

po
in
ts

lik
el
ie
r
to

ha
ve

a
bi
rt
h)

C
ar
ne

ir
o,

Lø
ke
n,

an
d

Sa
lv
an
es

(2
0
15
)

19
77

N
or
w
ay

Pa
re
nt
al

(m
at
er
ni
ty

in
pr
ac
tic

e)

6
3,
57

1
N
um

be
r
of

ch
ild
re
n

bo
rn

in
ne

xt
30

ye
ar
s

−
0
.0
11

(w
om

en
ha
d
0
.0
11

le
ss

ch
ild
re
n)

C
oo

ls
,F

iv
a,

an
d

K
ir
ke
bø

en
(2
0
15
)

19
9
3

N
or
w
ay

Pa
re
nt
al

(p
at
er
ni
ty

in
pr
ac
tic

e)

23
,9
8
5

C
hi
ld

bo
rn

in
th
e
ne

xt
14

ye
ar
s

0
.0
0
4
(f
at
he

rs
ha
d
0
.0
0
4
m
or
e

ch
ild
re
n)

C
yg
an
-R
eh

m
(2
0
16
)

20
0
7

G
er
m
an
y

Pa
re
nt
al

39
,8
26

C
hi
ld

bo
rn

in
ne

xt
5
ye
ar
s

0
.0
4
6
(w

om
en

4
.6

pe
rc
en

ta
ge

po
in
ts

lik
el
ie
r
to

ha
ve

a
bi
rt
h)

D
ah
l
et

al
.(
20

16
)

19
8
7

N
or
w
ay

Pa
re
nt
al

(m
at
er
ni
ty

in
pr
ac
tic

e)

17
,5
8
0

N
um

be
r
of

ch
ild
re
n

bo
rn

in
th
e
14

ye
ar
s

af
te
r
ea
ch

re
fo
rm

−
0
.0
30

(w
om

en
ha
d
0
.0
30

fe
w
er

ch
ild
re
n)

19
8
8

19
,3
10

0
.0
17

(w
om

en
ha
d
0
.0
17

m
or
e

ch
ild
re
n)

19
8
9

20
,0
9
3

−
0
.0
16

(w
om

en
ha
d
0
.0
16

fe
w
er

ch
ild
re
n)

19
9
0

21
,5
0
8

−
0
.0
26

(w
om

en
ha
d
0
.0
26

fe
w
er

ch
ild
re
n)

19
9
1

21
,7
17

−
0
.0
24

(w
om

en
ha
d
0
.0
24

fe
w
er

ch
ild
re
n)

19
9
2

21
,8
38

0
.0
4
2*

(w
om

en
ha
d
0
.0
4
2
m
or
e

ch
ild
re
n)

D
uv
an
de

r,
Jo
ha
ns
so
n,

an
d
La
pp

eg
ar
d
(2
0
16
)

19
9
3

N
or
w
ay

Pa
re
nt
al

(p
at
er
ni
ty

in
pr
ac
tic

e)

18
0
4

Se
co
nd

ch
ild

bo
rn

in
th
e
ne

xt
10

ye
ar
s

0
.9
8
(c
ou

pl
es

2
pe

rc
en

ta
ge

po
in
ts

le
ss

lik
el
y
to

ha
ve

a
bi
rt
h)

17
0
2

T
hi
rd

ch
ild

bo
rn

in
th
e

ne
xt

10
ye
ar
s

0
.9
4
(c
ou

pl
es

6
pe

rc
en

ta
ge

po
in
ts

le
ss

lik
el
y
to

ha
ve

a
bi
rt
h)

19
9
5

Sw
ed

en
Pa

re
nt
al

(p
at
er
ni
ty

in
pr
ac
tic

e)

38
8
0

Se
co
nd

ch
ild

bo
rn

in
th
e
ne

xt
10

ye
ar
s

0
.9
5
(c
ou

pl
es

5
pe

rc
en

ta
ge

po
in
ts

le
ss

lik
el
y
to

ha
ve

a
bi
rt
h)

33
8
3

T
hi
rd

ch
ild

bo
rn

in
th
e

ne
xt

10
ye
ar
s

0
.9
4
(c
ou

pl
es

6
pe

rc
en

ta
ge

po
in
ts

le
ss

lik
el
y
to

ha
ve

a
bi
rt
h)

Fa
rr
é
an
d
G
on

zá
le
z

(2
0
19
)

20
0
7

Sp
ai
n

Pa
te
rn
ity

(N
ot

re
po

rt
ed

)
C
hi
ld

bo
rn

in
th
e
ne

xt
6
ye
ar
s

−
0
.0
17
9
*,
th
ou

gh
no

t
ro
bu

st
to

ba
nd

w
id
th

(f
at
he

rs
5.
3%

le
ss

lik
el
y
to

ha
ve

a
bi
rt
h)

H
ar
t,
A
nd

er
se
n
an
d

D
ra
ng

e
(2
0
19
)

20
0
9

N
or
w
ay

Pa
re
nt
al

(p
at
er
ni
ty

in
pr
ac
tic

e)

9
75

7
C
hi
ld

bo
rn

in
th
e
ne

xt
5
ye
ar
s

−
0
.0
4
(c
ou

pl
es

ha
d
0
.0
4
fe
w
er

ch
ild
re
n)

19
9
0

A
us
tr
ia

6
18
0

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-022-01270-w REVIEW ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |           (2022) 9:262 | https://doi.org/10.1057/s41599-022-01270-w 7



Types of effects of leave on fertility. Lalive and Zweimüller argue
that the total effect of a leave policy on fertility is the sum of the
current-child effect and the future-child effect. However, they
could not identify the effect of the policy on women at parity 0.
We use the term “future-child effect (parity 1+)” in the sense that
Lalive and Zweimüller use “future-child effect,” to mean an effect
on women at parities of 1 or higher. In order to explain studies
that evaluate the effect on women at parity 0, we introduce the
term “future-child effect (parity 0)” to mean the effect of the
policy on women who have not had any children. We use the
term “total effect (parity 1+)” to mean the total effect identified
by Lalive and Zweimüller, and “total effect” to mean the sum of
all these effects across the population, as displayed in Fig. 2 below.

As discussed in section “Reasons for introducing or extending
leave”, an aim of this systematic review is to inform policymakers
in low-fertility countries who may be considering extending leave
as a way to increase fertility. We contend that such pro-natal
policymakers are more interested in the future-child effect and
the total effect, than they are in the current-child effect. In the
language of experimental design, the future-child effect and the
total effect have high “construct validity,” and the current-child
effect has low construct validity (Shadish et al., 2002). “Construct
validity” refers to whether the specific features of an experiment
validly capture the underlying concepts, or “target constructs”
(ibid.). When designing a leave policy for pro-natal purposes,
policymakers have some concept of “the effect of leave on
fertility.” We contend that policymakers have one of two
conceptualisations of this concept: either “the effect of the
availability of leave—for a yet unborn child—on the decision of
an individual to have that child,” or “the overall effect of leave on
the fertility of women across the population.” These two
conceptualisations clearly correspond to the future-child effect
and the total effect. We therefore judge studies identifying the
future-child effect or the total effect to have high construct
validity, because these studies validly represent the target
construct of “the effect of leave on fertility.” By contrast, the
current-child effect would correspond to the conceptualisation,
“the effect of leave on someone who has just had a child, on their
subsequent childbearing.” We contend that this conceptualisation
is not what pro-natal policymakers mean by “the effect of leave
on fertility,” and so we judge the current-child effect to have low
construct validity. For the remainder of this review, we will divide
studies into two categories: current-child effect, and future-child
and total effect. Since our objective is to inform pro-natal
policymaking, we will give greater weight to future-child and total
effect studies.

Study designs and identification strategies. The current-child effect
can be identified by comparing those giving birth in the weeks or
months before the reform, with those giving birth in the weeks or
months after the reform. Since these two groups differ in terms of
their leave entitlements for the child they just had—and will have
the same entitlements for any future child —the current-child
effect can be identified by comparing their subsequent fertility
over the next several years. Such a study design attempts to
approximate a randomised study by arguing that women giving
birth shortly before and after the reform are likely to be otherwise
similar, meaning that other variables are controlled for. Such a
study design is a type of regression discontinuity design (RDD).
We define this study design as the “short before-after” design, and
illustrate how it works in Fig. 3(a).

The short before-after design typically requires large admin-
istrative datasets, since survey data typically will only have very
few women giving birth in the short periods before and after the
reform. Since both groups have access to the new policy after the
reform, the short before-after design cannot identify the future-T
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Parity 0

Total effect (parity 1)

Parity 3+

Parity 2

Parity 1

Current-child effect Future-child effect
Current-child effect (parity 1+)

Total effect

Fig. 2 Types of effect of a leave policy on fertility, by parity. The two columns correspond to the current-child effect and the future-child effect. The rows
correspond to the parity of the parent. The blue, red, and green oblongs represent the current-child effect (parity 1+), the total effect (parity 1), and the
total effect, respectively.

t0: Implementation of new policy

Both groups eligible for new policy after t0.

(a) Short before-after design
Current-child effect

t0

(b) Long before design
Future-child effect (parity 1+)

t0

(c) Case-control DID design
Total effect

Control group

Treatment group

Control group

Treatment group

Control group

Treatment group

Both groups eligible for new policy after t0, but fertility
of control group after t0 not measured.

Only the treatment group eligible for new policy after t0.

Fig. 3 Study designs for evaluating the effects of leave on fertility. a The short before-after study design, used to evaluate the current-child effect. b The
long before study design, used to evaluate the future-child effect on individuals of parity 1 or higher. c The case-control difference-in-differences study
design, used to evaluate the total effect. Long check marks on the horizontal axis indicate years, and short check marks indicate half-years. Solid horizontal
lines indicate data on births being collected at that time, and dashed horizontal lines indicate that data on births occurring at that time will be
collected later.
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child effect (parity 1+). Furthermore, the short before-after
design cannot identify the future-child effect (parity 0), since the
analytical sample is restricted to women who have had at least
one child.

To identify the future-child effect (for any parity), an
alternative study design is required. Lalive and Zweimüller aim
to identify the future-child effect (parity 1+) by comparing
women who gave birth a month before the reform, with women
who gave birth in the same month 3 years before. Both cohorts
are therefore entitled to the old policy for the child they have just
had, but will have different entitlements if they have another child
within the next 3 years. The future-child effect (parity 1+) can
then be identified by comparing the fertility of the two cohorts at
the end of their respective three year periods. We define this
design as the “long before” study design, and illustrate it in Fig.
3(b). A major problem with the long before identification strategy
is that it assumes there are no systematic differences (that are
important for fertility) between the two cohorts. This is a strong
assumption: in order for it to be valid, there would have to be no
effect of long-term trends in childbearing behaviour. Conse-
quently, estimates for the future-child effect (parity 1+) under
this strategy are at risk of bias.

The long before design cannot identify the future-child effect
(parity 0) for the same reason that it cannot be identified in the
short before-after design: in order to be included in the analytical
sample, individuals must have had at least one child. Conse-
quently, neither design can estimate the total effect. In order to
estimate the total effect, a case-control study design is required.
This means that the new leave policy only becomes available to
some women (the case group, who receive the “treatment” of the
policy) and not others (the control group, who do not receive
treatment). The total effect can then be estimated by comparing
the post-reform fertility of the case group and the control group.
In a randomised study, individuals would be assigned to
treatment randomly; however, this is rarely the case with policy
changes, and not the case for any of the studies in this review. In
the three case-control studies included in this review, individuals
are allocated to treatment by either region, employment status, or
income. These studies are problematic in the sense that there are
usually pre-existing systematic differences between the case group
and the control group, differences, which are correlated with
either region, employment status, or income. However, a
difference-in-differences (DID) approach enables one to approxi-
mately control for these differences. We therefore use the term
“case-control DID” to refer to this type of study design. A
possible implementation of the case-control DID design is
illustrated in Fig. 3(c), using panel data. DID models make two
key assumptions: the common trends assumption (CT), and the
common support assumption (COSU) (Angrist and Pischke,
2009; Keng and Sheu, 2011; Lechner, 2010). CT requires trends in
the case and control groups to be roughly parallel prior to the
introduction of the policy, and COSU requires that the
distributions of other predictors of the outcome variable must
remain roughly similar over time (Lechner, 2010). Whether these
assumptions are valid in each of the studies is evaluated in the
RoB section.

While it is possible to identify the total effect using a case-
control DID design, the precise effect identified in any given
model depend on the sample restrictions imposed by the analyst.
For example, in one of the case-control DID models used by
Cannonier (2014), the analytical sample is restricted to women
who had never given birth at time t0 – 4. The outcome variable is
a binary indicator, indicating whether the individual had at least
one birth between t0 – 4 and t0+ 17. This method therefore
identifies the future-child effect (parity 0). By contrast, in
Cannonier’s second model, the analytical sample is restricted to

women who had had exactly one birth at time t0 – 4. The outcome
variable is a binary indicator, indicating whether the individual
had at least one more birth between t0 – 4 and t0+ 17, and so this
model identifies the total effect (parity 1).

Categorisation of the studies in the review. Table 2 categorises the
23 studies in terms of their study design and the policy effects
they identify, and also indicates the sign of the relationship
between leave and fertility (final column). Table 2 shows that all
6 studies identifying either the future-child effect or a total effect
report positive results, whereas the 17 studies that identify the
current-child effect report a mixture of negative, null, and positive
results. Table 2 gives a key for each study, to enable quick
referencing.

Study quality. We applied the ROBINS-I questionnaire to assess
risk of bias (RoB) for all 23 studies. We present our results
separately for the current-child effect studies, and for the total
effect and future-child effect studies. Before we present our results
in Sections “Current-child effect studies” and “Future-child effect
and total effect studies”, Section “Application of ROBINS-I”
explains ROBINS-I in detail, and discusses three considerations
that were important for how we adapted ROBINS-I.

Application of ROBINS-I. The original purpose of ROBINS-I is to
evaluate RoB in non-randomised studies of medical interven-
tions, so it is not directly applicable to evaluations of the effect of
public policies (Sterne et al., 2016). We adapted ROBINS-I in
terms of detection bias, assignment to treatment, and in terms of
policy “availability” and “eligibility”. A detailed discussion of
why and how we adapted ROBINS-I is given in Supplementary
Appendix D.

Current-child effect studies. We identified four major potential
sources of RoB in the current-child effect studies. The first three
correspond to ways in which the treatment and control groups
may differ systematically, and the fourth concerns the simulta-
neous introduction of other policies. Details of how we handled
these four sources of RoB are discussed in Supplementary
Appendix E. Supplementary Appendix E also discusses the results
of applying ROBINS-I to the current-child effect studies; these
results are summarised in Fig. 4. Two studies (Farré 2007 CC1+
and Lalive 1996 CC1) were found to be at critical RoB, and
therefore omitted from the synthesis.

Future-child effect and total effect studies. In the future-child effect
and total effect studies, we identified two major potential sources
of RoB, in terms of time-varying confounding and long-term
fertility trends. The details of these sources of RoB are discussed
in Supplementary Appendix F, as is our application of ROBINS-I
to these studies. No studies were found to be at critical RoB, and
so all studies were included in the synthesis.

Synthesis of results
Current-child effect studies. Almost none of the current-child
effect studies found a significant impact of leave on fertility. Out
of the 17 current-child effect studies that were evaluated for RoB,
two were judged to be at critical RoB overall and are therefore
excluded from the synthesis. Two of the 15 remaining studies
reported a positive relationship between leave and fertility, and 13
reported no significant relationship. The two studies that found
positive results were Dahl 1992 CC1+ and Lalive 1990 CC1, both
of which were judged to be at serious overall RoB. Of the
13 studies reporting no significant relationship, three were at low
RoB, one was at moderate RoB, and nine were at serious RoB.
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Dahl 1992 CC1+ found that post-reform mothers had 0.042
more children after 14 years, a finding that was significant at the
10% level. In contrast, Lalive 1990 CC1 found that post-reform
mothers were 3.5 percentage points likelier to have a birth up to
ten years after the reform, a finding that was significant at the 1%
level. In this way, the finding of Dahl 1992 CC1+ is very small
and possibly only significant due to sampling error, whereas the
finding of Lalive 1990 CC1 is much larger and more clearly sig-
nificant. All of the current-child effect studies are from Northern
and Western Europe: 11 are from Norway, two are from Sweden,
one is from Germany, and one is from Austria. Case studies from
Norway might appear to dominate our findings; however,
excluding the Norweigian studies does not affect our conclusions,
since three of the four non-Norweigian studies report null results.

Increases in entitlements under a new leave policy can be
conceptualised in terms of whether the policy provides a lot more
money or length of leave (i.e., absolute generosity), and in terms
of whether the entitlement increases are large relative to the pre-

reform entitlements (i.e., relative generosity). The reform of
Lalive 1990 CC1 was both absolutely and relatively generous,
doubling the length of leave from 12 months to 24 months and
remaining at a flat rate of 340 Euros a month. Moreover, the
reform entitled women to automatically renew their leave period
if they had another birth within 27.5 months of the previous birth
(rather than 15.5 months for pre-reform mothers). The renewal
entitlement created a strong incentive for post-reform mothers to
have another birth quickly relative to pre-reform mothers (a
“speed premium”), since it is biologically feasible to have a birth
within 27.5 months of a previous birth, but not feasible within
15.5 months. In contrast, the reform of Dahl 1992 CC1+ was
neither absolutely generous nor relatively generous. The duration
of leave only increased by 3 weeks, from 32 weeks to 35 weeks,
and the weekly remuneration rate remained the same.

For 12 of the studies that reported no significant relationship
between leave and fertility, increases in leave tended to be
between 2–8 weeks with no increase in the rate of remuneration,
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so the absolute generosity was low. The relative generosity of the
reforms in these studies was also low, since all the pre-reform
leave duration was at least 18 weeks. The 13th study with null
findings evaluated a moderately generous reform (Carneiro 1977
CC1+), in which maternity leave increased from 12 weeks
unpaid to 18 weeks at 100% income replacement, plus 1 year
unpaid. None of the null effect studies evaluated reforms that
introduced speed premiums as in Lalive 1990 CC1. Overall, it
seems that generous new entitlements and speed premiums are
preconditions for a leave policy having a current-child effect on
fertility. However, there is only one study that meets these
preconditions, and so we cannot conclude that generous
entitlement increases and speed premiums are sufficient for the
current-child effect to operate.

Future-child effect and total effect studies. All six studies that
evaluate either the future-child effect or the total effect find a
positive causal impact of leave on fertility. However, we omit one
of these studies from the synthesis—Lalive 1996 FC1—since the
authors do not report numerical results for that study.4 Of the five
remaining studies, Ang 2006 T0+, Cannonier 1993 T1 and Raute
2007 T0+ use a case-control DID design to evaluate a total effect;
Cannonier 1993 FC0 uses a case-control design to evaluate a
future-child effect; and Lalive 1990 FC1 uses a long before design
to evaluate a future-child effect. Ang 2006 T0+ and Lalive 1996
FC1 were judged to be at serious RoB, and the other three studies
were judged to be at moderate RoB. In terms of effect sizes, Ang
2006 T0+ finds that women benefitting from the reform were
23.53% likelier to have a birth, a finding which is significant at the
1% level. Similarly, Raute 2007 T0+ finds that women benefitting
from the reform are 16% likelier to have a birth, a finding which
is also significant at the 1% level. Ang 2006 T0+ and Raute 2007
T0+ are the only studies that evaluate the total effect of a leave
policy on women at all parities, and therefore provide the best
evidence of the impact of leave policies on the aggregate fertility
of beneficiaries. The two studies in Cannonier (2014) find the
1993 FMLA reform in the US to make women 5.19 percentage
points likelier to have a first birth, and 2.96 percentage points
likelier to have a second birth, which are significant at the 5% and
10% level, respectively. Similarly, Lalive 1990 FC1 finds women
6.8 percentage points likelier to have a second birth, which is
significant at the 5% level. The effect sizes found in these five
studies are all quite large, suggesting that leave policies can
potentially have a large impact on increasing fertility. In terms of
their geographical coverage, 2 studies are from the US, 1 study is
from Canada, 1 from Germany, and 1 from Austria.

All five of the future-child effect or total effect studies evaluate
reforms that were either absolutely generous or relatively
generous. For both of the two total effect parity 0+ studies, the
increase in maximum total benefits over the leave period was
roughly $20,000 USD. As discussed in the previous section, the
1990 Austrian parental leave reform in Lalive 1990 FC1 doubled
the duration of leave from 12 months to 24 months, and kept the
same rate of remuneration. The 1993 FMLA reform evaluated by
Cannonier (2014) was not absolutely generous, in that it only
granted eligible women 12 weeks of unpaid leave. However, prior
to the FMLA women did not have any statutory leave
entitlements, and so the FMLA represented a large relative
increase. Since all five studies evaluate reforms that provided
generous increases in benefits, we cannot establish whether an
ungenerous policy would also impact fertility through the future-
child or total effect. Generosity may be sufficient but not
necessary for a policy to impact fertility; alternatively, generosity
may be both sufficient and necessary. However, we can conclude
that—at a minimum—generosity is sufficient for a new leave
policy to increase fertility.

Discussion
In this section, we discuss four topics: the implications of our
findings for pro-natal policy; the implications of our findings
for research on gender equity theory and gender roles; the
applicability of our conceptual, methodological, and RoB ana-
lyses to studies evaluating pro-natal policies; and the limitations
of our review.

Our findings suggest that leave policies are a viable strategy for
governments seeking to increase fertility in low-fertility settings.
Moreover, leave policies can be a cost-effective strategy for
increasing fertility, compared with other pro-natal policies. When
policymakers discuss the effect of leave on fertility, generally they
are referring to either the future-child effect or the total effect—
i.e., the extra incentive given to individuals to choose to have a
child. The current-child effect is of marginal interest, and it seems
that it is overrepresented in the literature since it may be easier to
identify empirically. In terms of the academic literature, our
analysis and findings might explain why commentators have
heretofore evaluated the evidence as “mixed”. When treated as an
undifferentiated whole, it does seem that the evidence is indeed
mixed. However by filtering out studies of the current-child effect
from studies of the future-child effect or total effect—and by
arguing that the future-child and total effects are the effects
important for policymakers wanting to increase aggregate fertility
—we have demonstrated that the evidence for the effect of leave
on fertility is entirely supportive.

In the Background section, we explained how leave is impor-
tant for contemporary fertility because of how it alters the gen-
dered pattern of labour, and so here we reflect on whether our
findings support gender equity theory. Our motivation for
focussing on leave was that gender inequity in the balance of
domestic and formal work has been identified as a key driver of
low fertility, and that leave can potentially equalise this balance
and thereby promote fertility (McDonald, 2000). The future-child
effect and total effect studies themselves do not evaluate the
extent to which gender equalisation was the mechanism by which
those reforms increased fertility; however, other studies on the
same reforms may be suggestive. The 2007 parental leave reform
in Germany evaluated by Raute (2019) is also studied by Schober
(2014), who examines whether the reform was associated with
changes in paternal childcare and housework. Using a similar
DID design to Raute (2019), Schober (2014) finds that fathers
eligible for the new entitlements increased their average weekday
childcare hours by 0.6 (p < 0.05) after 12 months, and by 0.44
(p < 0.05) after 30 months. Moreover, fathers who took leave
increased their average weekday childcare hours by 2.45 (p < 0.05)
after 12 months. However, there was no evidence of a similar
increase in paternal housework, limited evidence of a reduction in
maternal childcare, and no evidence of a reduction in maternal
housework. In light of the reform’s impact on the equalisation of
childcare, the increase in fertility is consistent with expectations
from gender equity theory.

The impact of a leave reform on gender roles is likely to be
mediated by the type of reform (maternity, paternity, or parental),
and national and temporal context. The reforms evaluated in the
future-child effect and total effect studies were implemented at
two different times: in 1990–1996 for Austria and the USA, and in
2006–2007 for Canada and Germany. The reforms in the 1990s
covered maternity leave, either in law or in practice: the parental
leave in the Austrian reforms was overwhelmingly taken by
mothers, and with no time reserved for fathers (Lalive and
Zweimüller, 2009). By contrast, both the German and Canadian
reforms were parental, and included father’s quotas (Ang, 2015;
Raute, 2019). The Austrian and American reforms therefore may
have acted to reinforce the male-breadwinner model, whereas the
German and Canadian reforms may have promoted a gender-
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equal model (Farré, 2016; Barnes, 2015; Blome, 2016). However,
it is unclear whether the gendered pattern of leave reforms
encourage gendered behaviour, or whether both reforms and
behavioural changes are reflective of changes in gender ideology.
Kang (2019) notes that OECD countries experienced a con-
vergence in the gender equality of family policies from
1990–2010, with the social democratic welfare states of Norway,
Sweden and Denmark providing the most gender-egalitarian
family policies by 2010.

The conceptual, methodological, and RoB sections of this
review provide a clear and logical framework for conducting,
classifying, and evaluating studies of the effect of leave on fertility.
The bifurcation of studies as identifying either the current-child
or future-child effect separates studies into two fundamentally
different types, meaning that studies evaluating different types of
effects cannot be directly compared (Lalive and Zweimüller,
2009). Furthermore, our framework classifies studies in terms of
the parity of the individuals they analyse. For future empirical
research, this framework will enable researchers to better con-
ceptualise and understand the precise effects identified by their
studies. This conceptual framework has been developed in order
to categorise studies of the effect of leave on fertility, but it could
be used to analyse the effects of other pro-natal policies on fer-
tility. Moreover, the study designs associated with evaluating
these effects—the short before-after design, the long before
design, and the case-control DID design —could also be used for
to evaluate the effects of other pro-natal policies.

In terms of RoB, we hope that our analysis in section “Study
quality” could provide the foundations for a custom-built tool for
assessing RoB in studies of public policy evaluations. Historically,
systematic review methods in social science have been adapted
from pre-existing methods in medical research, and we hope that
our analysis will be used in this tradition. Our application of
ROBINS-I also shows that case-control DID studies of eligibility
are generally at lower RoB than long before studies or studies of
leave availability, suggesting that researchers should choose to use
case-control DID evaluations of eligibility where possible.

There are three considerations that may limit the applicability of
our findings to other settings. Firstly, the number of studies of the
future-child effect or the total effect are quite small, meaning that it
is difficult to establish the relative importance of leave generosity.
Specifically, all five studies evaluate generous reforms, and so we
cannot know whether ungenerous entitlement increases would
affect fertility. Secondly, two of the future-child and total effect
studies evaluate reforms that were implemented in the recent past
(2006 and 2007), and so whether these reforms will have an impact
on completed fertility remains to be seen. Lastly, the geographical
coverage of these studies is limited to Northern and Western
Europe, and North America. This means that generalising these
findings to other low-fertility settings (such as Southern Europe,
Eastern Europe, and East Asia) may not be appropriate.

Conclusion
In this review, we sought to examine what the best available
evidence showed about the effect of leave on fertility. Our
motivation was that fertility is very low in many countries and
declining in many more, that national governments devote large
resources to increase fertility through family policies, and that
most academic commentators argue that the evidence for the
effect of leave on fertility is mixed. Our focus on leave was
motivated by the way maternity, paternity and parental leave
change the gender distribution of formal and domestic labour, a
factor identified as important in causing low fertility. In con-
ducting the review, we followed a review protocol written prior to
searching the literature, focussed only on primary empirical

studies with experimental and quasi-experimental designs, and
evaluated the quality of studies using the ROBINS-I framework.

We identified 23 studies, which examined the impact of leave
policies on fertility. In order to understand the seemingly contra-
dictory findings of these studies, we extended Lalive and Zwei-
müller’s (2009) conceptual framework. Our extension to this
framework enabled us to categorise the studies based on the effects
identified, the parity of study participants, and the study designs
used to identify effects. This categorisation demonstrated that all of
the studies with null or negative findings were only identifying a
narrow type of effect of leave on fertility (the current-child effect),
an effect, which accounts for only a small part of the total effect.
Moreover, we argued that the current-child effect is likely to be of
marginal interest to policymakers considering leave as a means of
increasing fertility. Our categorisation also demonstrated that
studies identifying a more complete effect (either the future-child
effect or the total effect) all had positive and significant findings.
Moreover, the effect sizes found in these studies were large, with
the probability of a next birth increased by as much as 24%. We
therefore reject the contention that the evidence for the effect of
leave on fertility is mixed. Rather, we find that the apparently
mixed evidence is simply an artefact of sub-optimal study design.
The results contribute to the understanding of the effect of leave on
fertility by showing that different study designs can only identify
certain types of effects, and by showing leave can significantly
increase fertility when increases in benefits are generous. Using
supplementary evidence on the impact of the same policies on
increasing paternal childcare, it seems plausible that leave may
increase fertility partly through equalising domestic gender roles, as
suggested by gender equity theory.

Data availability
Data sharing is not applicable to this article as no datasets were
generated or analysed during the current study.
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Notes
1 In some countries such as Sweden, gender equality is an explicit goal of leave policy
(Duvander and Johansson 2012).

2 By “different studies” we mean individual models (or sets of related models) that are
different either in terms of the specific policy being evaluated, or different in terms of
the analytical sample (e.g., a paper that has separate models for the effect of a policy on
women at parity 1 and parity 2 counts as having two different studies).

3 Alternatively, Lalive and Zweimüller’s total effect (for women at parities of one or
more) can be regarded as an underestimate, or lower bound, on the total effect (for
women at parities of zero or more).

4 The only mention of the results of Lalive 1996 FC1 in Lalive and Zweimüller (2009) is
in footnote 32, page 1399.
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