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Summary. — Within developing countries, studies addressing the eﬀects of maternity beneﬁts on fertility, infant/child health, and women’s labor force participation are limited and provide contradictory ﬁndings. Yet, knowledge regarding the implementation of maternity provisions is essential, as such policies could signiﬁcantly improve women and children’s well-being. We add to this literature using
ﬁxed eﬀects panel regression from 1999 to 2012 across 121 developing countries to explore whether diﬀerent types of maternity leave
policies aﬀect infant/child mortality rates, fertility, and women’s labor force participation, and whether those eﬀects are shaped by disparities in GDP per Capita and Secondary School Enrollment. Our ﬁndings demonstrate: (1) both infant and child mortality rates are
expected to decline in countries that institute any leave policy, policies that last 12 weeks or longer, and policies that increase in duration
and payment (as a percentage of total annual salary), (2) fertility is expected to decline in countries that have higher weekly paid compensation, (3) maternity leave provisions decrease fertility and infant/child mortality rates most in countries with lower GDP per capita
and countries with middle-range secondary enrollment rates, and (4) labor force participation does not increase. Our results suggest that
policy makers must consider the duration, compensation, and goals (addressing fertility versus mortality rates) of a policy alongside a
country’s economic development and secondary school enrollment when determining which maternity leave provisions to apply within
developing-country contexts.
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1. INTRODUCTION

in economic (Gross Domestic Product per Capita) and social
development (Secondary Educational Enrollments). Current
studies on developed countries indicate that the desired eﬀectiveness of maternity leave provisions diﬀer within and across
countries due to economic and educational disparities, in addition to the type of maternity policy implemented. We therefore
argue that maternity leave policy eﬀectiveness in developing
countries will not only diﬀer according to policy conﬁgurations (comparing diﬀerent lengths and pay of leave across
countries), but will also be moderated by Gross Domestic Product (GDP) per capita and secondary educational enroll
ments—particularly since these two variables vary widely
within and across developing countries. Additionally, because
women and children should beneﬁt most from maternity leave
beneﬁts, we focus on the eﬀects of maternity leave on fertility,
infant mortality, and child mortality rates—all proxies used to
measure women and children’s health. 2 We also examine
women’s labor force participation, as its relationship with
maternity leave is characterized by an inverted U-shape in
developed countries 3 (Akgunduz & Plantenga, 2013; Baum
& Ruhm, 2016; Chatterji & Markowitz, 2005; Genre,
Salvador, & Lamo, 2010; Misra, Budig, & Boeckmann,
2011; Pettit & Hook, 2005; Steiber & Haas, 2012), but studies
addressing this relationship in developing countries are limited

Better maternity leave policies, 1 according to most studies,
increase fertility (Engelhardt, Kogel, & Prskawetz, 2004;
Thévenon & Gauthier, 2011), improve infant health (Coley
& Lombardi, 2013; Gregg, Washbrook, Propper, & Burgess,
2005; Tanaka, 2005), and increase women’s labor force participation (Besamusca, Tijdens, Keune, & Steinmetz, 2015;
Matysiak & Weziak-Bialowolska, 2013; Waldfogel, 1998).
Although these studies demonstrate the beneﬁts of maternity
leave policies, the majority focus on developed countries.
Except for Nandi et al. (2016), who examine the impact of
maternity leave on infant mortality across 20 low- and
middle-income countries, studies that focus on maternity leave
in developing countries tend to be either non-empirical, focus
on speciﬁc case studies, or use limited cross-national
approaches (Chang, 2004; Ilkkaracan, 2012; Mehdizadeh,
2013). These studies, of course, provide us with limited insight
into the role of maternity leave. However, few are evidence
based and often postulate competing arguments both for
and against implementation (Hampel-Milagrosa, 2011;
Zveglich & Van der Meulen Rodgers, 2003). For example,
some suggest that maternity leave provisions have positive
consequences in developing countries by reducing infant and
child mortality rates and by increasing women’s labor force
participation (Chang, 2004; Mehdizadeh, 2013). Yet, only
one empirical study links maternity leave policies to improvements in child health, and other studies suggest that maternity
provisions may have negative or no consequences on women’s
labor force participation (Karshenas, Moghadam, & Alami,
2014; Lee & Cho, 2005). Moreover, to our knowledge, there
is no research on the impact of maternity provisions on fertility in developing nations.
We build on existing studies by examining the eﬀectiveness
of maternity leave cross-nationally and within developing
countries over time, with speciﬁc attention given to variations
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and mixed (Chang, 2004; Hampel-Milagrosa, 2011). By looking at countries cross-nationally and longitudinally, we come
closer to understanding how the implementation of maternity
leave provisions in developing contexts has the potential to
improve the health and well-being of women and children,
which continue to be highlighted as central to advancing economic development—as evidenced, for example, within the
United Nations Sustainable Development Goals (United
Nations, 2015).
Speciﬁcally, we use ﬁxed eﬀects panel regression from 1999
through 2012 within 121 countries to explore how diﬀerent
maternity leave policies aﬀect women’s fertility rates, infant
and under-ﬁve mortality, and women’s labor force participation—with attention given to variation in social and economic
development within and across countries. We ﬁnd that fertility
is lower in countries when adopting higher weekly paid maternity compensation. Both infant and child mortality rates are
lower in countries that institute any leave policy, policies that
last twelve weeks or longer, and policies that increase in duration and payment (as a percentage of total annual salary). We
similarly ﬁnd that maternity provisions are moderated by
levels of GDP per capita and secondary school enrollment.
For example, predicted levels of fertility and infant/child mortality rates decrease when countries have lower GDP per capita and middle-range secondary enrollment rates.
When maternity compensation is taken into account, and as
it increases, then fertility and mortality rates also remain
stable in nations with higher GDP and secondary enrollment
rates. In terms of women’s labor force participation, unlike
developed countries, better maternity leave policies do not
increase participation. Our ﬁndings suggest that policy makers
must consider the length, duration, and goal (decreasing fertility or mortality rates) of a policy alongside a country’s economic development and secondary school enrollment when
determining which maternity leave beneﬁts to apply within
developing-country contexts.
2. MATERNITY LEAVE POLICIES
Because most of the literature addressing the eﬀectiveness of
maternity leave provisions tends to focus on developed countries, we begin by outlining the literature within developed
country contexts to inform our hypotheses for developing
countries. Speciﬁcally, these studies highlight how diﬀerent
maternity provision conﬁgurations, and how disparities in
social and economic indicators within and between developed
countries, inﬂuence the eﬀectiveness of maternity leave policies. We then turn to research within developing countries,
acknowledging the scarcity of studies in this area. We end
by drawing from both literatures to theorize how diﬀerent
maternity provisions are expected to contribute to female
labor force participation, fertility, and infant/child health in
developing countries, and how these outcomes are likely moderated by education and GDP per capita.
(a) Developed countries
Although the literature addressing maternity leave policies
within developed countries is broad and rich (Avendano,
Berkman, Brugiavini, & Pasini, 2015; Carneiro, Løken, &
Salvanes, 2015; Dagher, McGovern, & Dowd, 2014; Daku,
Raub, & Heymann, 2012; Low & Sánchez-Marcos, 2015),
for this paper, we focus on three prominent themes often tied
to economic development: children’s mortality rates (child
health), female labor force participation, and women’s fertility
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rates (Aassve & Lappegard, 2009; Andersson, 1999;
Andersson, Hoem, & Duvander, 2006; Baum & Ruhm,
2016; Chatterji & Markowitz, 2005; Engster & Stensöta,
2011; Hoem, 1993; Lalive & Zweimueller, 2009; Vikat,
2004). In developed countries, the relationship between infant
and child mortality rates and maternity provisions are more
uniformly negative (Ferrarini & Norström, 2010; Ruhm,
2000; Tanaka, 2005); yet, maternity provisions’ relationship
to female labor force participation and fertility are less clear.
Findings similarly demonstrate that disparities in maternity
leave policies across countries, alongside variation of socioeconomic status and educational levels among women, mediate the eﬀects of maternity leave provisions.
In relation to child health, well-crafted maternity leave provisions are consistently linked to reduced infant and child
mortality 4 (Ferrarini & Norström, 2010; Ruhm, 2000;
Tanaka, 2005). For example, Tanaka (2005), examining 18
OECD countries from 1969 to 2000, shows that longer and
more generously paid maternity leave led to fewer lowweight babies and a decrease in infant mortality. Ruhm
(2000), using panel data from sixteen European countries, supports these ﬁndings by demonstrating a strong positive correlation between paid parenting leave and lower child mortality.
Engster and Stensöta (2011) similarly reveal that improved
family policy support, including that of a paid parental leave,
is associated with positive outcomes in terms of child mortality. The literature thus indicates that supportive maternity
provisions are cost-eﬀective policies that advance child health.
These health gains are often linked to facilitating women’s
re-entry into the workforce, improving women’s ﬁnancial situation, and increasing women’s labor force participation
(Baum & Ruhm, 2016; Chatterji & Markowitz, 2005). Wellcrafted maternity leave policies, for example, are found to positively impact women’s labor market outcomes as it provides a
framework to sustain women’s attachment to the labor force,
facilitating the accumulation of human capital (Shapiro &
Mott, 1994). Yet, its eﬀect on female labor force participation
is characterized by an inverted U-shape 5 (Akgunduz &
Plantenga, 2013; Baum & Ruhm, 2016; Chatterji &
Markowitz, 2005; Genre et al., 2010; Misra et al., 2011;
Pettit & Hook, 2005; Steiber & Haas, 2012), which is
dependent on the duration and compensation of the leave
implemented. Generally, moderate length, well-paid, and
wage-related leave improves female labor force participation
and beneﬁts (Boje & Ejranes, 2012; Fagan & Norman, 2012;
Matysiak & Weziak-Bialowolska, 2013), while long, lowpaid, ﬂat-rate leave decreases labor force participation and
beneﬁts (Gerecke, 2013; Orloﬀ, 2009). 6 Although optimal
duration in relation to improving female labor force participation is debated, what is clear is that countries with less generous leave policies, like Anglo-Saxon countries, display more
part-time work and longer interruptions from the workplace
due to childbirth (Gornick, Meyers, & Ross, 1997; Thévenon
& Gauthier, 2011), while long, low-paid, ﬂat-rate leave
decreases labor force participation and beneﬁts (Gerecke,
2013; Orloﬀ, 2009), leading to the likelihood of more severe
motherhood penalties. These studies demonstrate that diﬀerent conﬁgurations of maternity leave beneﬁts lead to varying
levels of women’s labor force participation.
In terms of fertility, diﬀerences in maternity leave policy
across countries do not always match the intended patterns,
often meant to increase fertility levels. The paragon examples
of the positive impacts of maternity provisions on fertility
were found in Sweden (Andersson, 1999; Andersson et al.,
2006; Hoem, 1993) and Austria (Lalive & Zweimueller,
2009). Relatedly, the introduction of parental provisions had
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a positive inﬂuence on fertility in Finland, Norway, and
France (Aassve & Lappegard, 2009; Vikat, 2004). Yet, despite
some evidence of the positive impact of maternity leave on fertility, results are not consistent. For example, despite France
providing many more supportive family policies than Britain,
Britain’s fertility still aligns closely to France in recent decades
(Gauthier, 2007). In addition, while Quebec provides more
supportive family policy than other Canadian provinces, its
fertility has remained lower or equal to that of the rest of
Canada since the mid-1960s. 7 Similarly, in areas characterized
by lengthy mandatory maternity leave in tandem with minimal
and ﬂat-rate beneﬁt packages, such as Southern Europe and in
some areas of Eastern Europe, birthrates fell (Thévenon,
2008). 8 These examples suggest that, while conﬁgurations of
maternity leave beneﬁts may contribute to diﬀering outcomes,
other economic and social indicators must also be key contributors to the patterns. 9
In fact, the eﬀects of maternity provisions on child health,
fertility, and women’s labor force participation are moderated
by the socio-economic status (Korpi et al., 2013; Mandel &
Semyonov, 2006) and educational levels of women—leading
to disparities in policy outcomes (Karaçam, 2008). Mandel
(2010) demonstrates that the positive or negative impact of
maternity leave on employment is conditioned by the working
mother’s relative advantage or disadvantage related to their
economic class and education. She speciﬁcally ﬁnds support
for the negative implications maternity leave policies have
for the economic attainments of advantaged women while
having positive implications for less advantaged women.
Indeed, as women are a heterogeneous group, the socioeconomic and educational status of women mediates the
impact of maternity provisions on employment. 10 Additionally, although there is a linear and positive relationship
between maternity provisions and infant/child health, the level
of maternity beneﬁts accrued are often tied to a mother’s educational level and economic status. For instance, mothers with
lower education are less likely to be able to aﬀord to take
unpaid time oﬀ and may have more physically demanding
jobs. Indeed, these mothers and their children are more likely
to beneﬁt from maternity provisions (Stearns, 2015). Similarly,
mothers’ educational levels and socio-economic status mediate
how maternity provisions impact fertility – as there is a Ushape relationship between fertility and socio-economic status
– whereby women of average socio-economic status prefer
their income over maternity provisions while women of high
socio-economic status have greater access to daycare (Bratti,
2001; Del Boca & Locatelli, 2006).
Drawing on these ﬁndings in developed country contexts, it
is evident that maternity leave may positively impact fertility,
infant/child health, and female labor force participation by
lessening the opportunity costs of having children, giving
women the time necessary to care for infants, and guaranteeing job continuity. 11 Nonetheless, the eﬀectiveness of maternity leave is complicated by the type of leave implemented
and other economic and social determinants. We therefore
expect to ﬁnd that the eﬀects of maternity provisions on child
mortality, women’s labor force participation, and fertility in
developing countries will depend on national income levels, secondary educational enrollment levels, and type of maternity
leave policy implemented.
(b) Developing countries
In contrast to the literature on developed countries, studies
examining the outcomes of maternity provisions in developing
countries are less robust, particularly regarding key develop-

ment indicators like fertility and infant/child mortality rates.
Findings concerning women’s labor force participation rates
are also limited and mixed (Chang, 2004; Lee & Cho, 2005).
Moreover, no studies explore how economic and educational
disparities across countries may inﬂuence the eﬀectiveness of
maternity leave policies. When studies do focus on maternity
provisions in the developing context, they tend to be either
non-empirical, depend on limited case studies, or use limited
cross-national approaches. For instance, unlike research on
developed countries, to our knowledge, no studies have examined the impact of maternity leave provisions on fertility in a
developing context. It could be expected that as maternity
leave improves—lessening the opportunity costs of children—fertility may also increase. Nonetheless, like developed
countries, the various socio-economic realities in developing
countries may also impact the outcome of maternity provisions. For example, with higher initial fertility rates in developing countries, maternity provisions may lead to declining
fertility as female job security and continuity increases. As
women’s time is given increasing economic value through
maternity provisions, the need to have many children—who
traditionally provide ﬁnancial support to women as they
age—may decrease (Germain, 1975; Wickrama & Lorenz,
2002).
In terms of infant and child mortality rates, some research
mirrors the developed-country context suggesting that maternity provisions improve the health of infants in terms of mortality due to their potential in helping reconcile work-family
conﬂicts. 12 For instance, Mehdizadeh’s (2013) work using
four case studies—Iran, Qatar, Tunisia, and Turkey—suggests
that without the extension and increasing implementation of
policies which enable work–family reconciliation, like mandated maternity provisions, it will be diﬃcult to achieve the
Millennium Development Goals, 13 one of which is to reduce
infant mortality rates. Mehdizadeh (2013) speciﬁcally notes
that infants whose mothers have access to maternity leave will
beneﬁt from more frequent and extended breast-feeding.
Unfortunately, Mehdizadeh (2013) does not empirically test
these relationships and does not complicate such postulations
by highlighting how other socio-economic indicators may
mediate the eﬀects. Nandi et al. (2016), however, use a
diﬀerence-in-diﬀerences approach via the Demographic and
Health Surveys to examine 20 low- and middle-income countries (LMICs) from 2000 to 2008 and ﬁnd that each additional
month of paid maternity is associated with 7.9 fewer infant
deaths per 1,000 live births. Their study suggests that there
is potential to improve infant health by increasing the duration
of paid maternity leave in LMICs. Yet, since their study only
focuses on 20 LMICs, they caution that their ﬁndings may not
be generalizable beyond these countries. In addition, their
study does not explore varying levels of economic development in developing countries nor does it concentrate on the
level of compensation as impacting the outcome of maternity
leave provisions on infant well-being. Ultimately, the quantitative empirical literature concerning the impact of maternity
leave on child well-being, and infant mortality rates more
speciﬁcally, in a developing context is scarce. Yet, given that
mortality rates are a strong indicator of children’s well-being
and a country’s general development, these variables are
essential in assessing the eﬀectiveness of maternity leave and
should be examined further.
In relation to labor force participation, some research on
developing countries also echoes the literature in the developed context suggesting that maternity leave can improve
women’s participation. For example, based on a case study
of Taiwan, Van der Meulen-Rodgers (1999) argues that
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mandated maternity beneﬁts promote women’s labor force
attachment. Nonetheless, this study does not employ methods
which allow for causal inference. These positive ﬁndings are
supported, however, by Chang’s (2004) study on crossnational variation of sex segregation in 16 developing countries. Chang’s ﬁndings demonstrate that maternity leave facilitates women’s access to the labor market by enabling women
to more eﬀectively combine the roles of mother and laborer. In
essence, Chang ﬁnds that maternity leave integrates women
across the occupational structure as it facilitates women’s continuous labor force participation and increases their human
capital, oﬀering women a better position to compete with
men for jobs. Other studies note, however, that employment
and social protections targeted at women may inhibit their
entry into the labor market (Hampel-Milagrosa, 2011). In
developing countries, it is often the employer rather than the
state that is burdened with the cost of the leave, which can
result in employer reluctance to hire females since they may
be more costly (Karshenas et al., 2014; Lee & Cho, 2005).
Although current reports and articles oﬀer competing arguments, many postulate relationships based upon little or no
empirical evidence. Indeed, there is a scarcity of studies (all
but Chang (2004)), which allow for causal inference and systematically assess the eﬀect of maternity leave policy on female
labor force participation.
Female labor force participation rates are nonetheless high
in many developing countries since women’s employment is
driven by poverty and necessity, tending to be in agriculture
or home-based production (Verick, 2014). This diﬀers in
middle-income countries, where economic activity tends to
shift to more industrial production—often placing limits on
women’s access to the labor force. As middle-income countries
advance and the service sector grows (along with education
improving and fertility rates falling), however, women increasingly join the labor force again (Goldin, 1995; Lincove, 2008;
Pampel & Tanaka, 1986; ; Kabeer and Mahmud, 2004).
Indeed, in a developing context, maternity provisions may
not have a signiﬁcant impact of female labor force participation, especially if the country has low levels of GDP per capita,
since women tend to already be in the labor force.
Together with the lack of empirical evidence concerning the
impact of maternity provisions on development indicators,
there is also large variation in development levels within and
across developing countries (Hausmann, Tyson, Bekhouche,
& Zahidi, 2014). Like developed countries, which are heterogeneous and characterized by non-uniform outcomes from
maternity provisions, it is plausible that varying levels of social
and economic development may aﬀect the beneﬁts of maternity leave provisions in the developing context. Indeed, diﬀering levels of inequality found across developing countries will
likely impact the eﬀectiveness of maternity provisions to
improve development indicators.
In developing countries, GDP per capita may be particularly
salient due to its relationship to the informal economy, where
GDP per capita is found to be negatively associated to the size
of the informal sector. For instance, Loayza and Rigolini
(2006) ﬁnd that the informal sector is larger in countries that
have lower GDP per capita while Williams (2014) ﬁnds a
strong negative relationship between the size of the informal
sector and the level of wealth in a country, as measured by
GDP per capita. Given the variation in levels of GDP per capita across developing countries—as, in 2012, Ethiopia
recorded a GDP per capita of $469.80, India having a GDP
per capita of $1,444.30, and Jamaica having a GDP per capita
of $5,445.90—the size of the informal economy will likely vary
widely across developing countries as well (World Bank,
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2016). Concerning maternity provisions, the size of the informal sector will impact the amount of women eligible for
maternity leave since being part of the formal economy is a
prerequisite (Chen, Sebstad, & O’Connell, 1999; Ginneken,
2003). A larger informal economy will result in fewer women
being eligible for maternity leave coverage, since many women
in developing nations work in the informal sector (HarrissWhite, 2010; Tzannatos, 1999; Wekwete, 2014). For instance,
in Turkey as much as 85% of employed women with no
schooling and 58% of those with primary schooling have no
access to social security through their job, which means they
do not have the option of maternity leave (Ilkkaracan,
2012). On the ﬂipside, however, countries with the lowest
GDP per capita and larger informal sectors often have the
highest infant/child mortality rates and the highest fertility
rates. For example, in 2012, Afghanistan had a GDP per capita of $690.80 and an infant mortality rate of 72 per 1,000 live
births while also having a fertility rate of 5.3. Chad also
recorded a GDP per capita of $972.70 and had an infant mortality rate of 90 per 1,000 live births with a fertility rate of 6.4
while Cote d’Ivoire had a GDP of $1,281.40, infant mortality
of 73 per 1,000, and a fertility rate of 5.1 (World Bank, 2016).
We, therefore, hypothesize that although we might expect
countries with lower GDP per capita (suggesting larger informal economies) to receive fewer beneﬁts from maternity provisions, in reality, countries with lower GDP per capita should
experience the greatest ‘shock’ beneﬁt from maternity leave
provisions and have the most to gain due to their high levels
of fertility and infant/child mortality rates. Due to job security
provided through the leave, women with access to maternity
beneﬁts would have a decreased need to have more children
and they would have more time to focus on the health of their
children.
Similarly, secondary educational enrollments across developing countries vary widely, and have improved over time,
also possibly inﬂuencing maternity leave provisions. For
instance, Barro and Lee (2013) ﬁnd that developing countries
within Sub-Saharan Africa and South-east Asia have the lowest levels of education, at 5.3 years of education attainment on
average, compared to the average of 7.2 years for developing
countries. They also report varying levels of education based
on gender throughout developing countries, where, for
instance, in South-east Asia schooling among females to males
remains below 70%, whereas the average for developing countries is 85.9%. Similarly, Cohen and Soto (2007) highlight differences by showing that developing countries in Central and
Eastern Europe had the most education on average, with
7.8 years in 2000, while Sub-Saharan Africa had the lowest
of 3.9 years in 2000. Like GDP per capita, we hypothesize
that, although we might expect countries with higher education levels to have better maternity leave outcomes (with
greater access to the formal sector), in actuality, countries with
lower levels of secondary education (regardless of the existing
informal sector) will see the most dramatic eﬀects since these
countries also have some of the highest fertility and infant/
child mortality rates. We expect countries to reach a certain
threshold for secondary enrollment levels before these eﬀects
are observed, since a certain percentage of women able to
enter the formal market is needed before these beneﬁts occur.
Moreover, like ﬁndings in developed countries, maternity provisions may more dramatically beneﬁt these women by
increasing their labor force attachment, increasing the economic value of their time, and decreasing the incentive to have
more children. This would provide job security for women—
who potentially did not have such security prior—allowing
for decreases in fertility. This would also allow mothers who
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once had no option but to work while being unable to pay for
alternative care arrangements to care for their infants, resulting in health improvements.
Finally, the type of maternity provisions implemented may
inﬂuence their eﬀectiveness. As seen in developed countries,
the length of and compensation during the leave may determine whether women’s labor force participation, fertility,
and infant/child health increases (Galtry & Callister, 2005;
Lalive & Zweimueller, 2009; Staehelin, Bertea, & Stutz,
2007; Thévenon & Solaz, 2013). Although other studies on
developing countries do not account for variations in types
of maternity leave policies, we attempt to account for these
by comparing diﬀerent measures of maternity provisions to
assess if one type is better than others in developing country
contexts.
Based on the literature review of both developed and developing countries, we suggest the following hypotheses concerning maternity provisions and their impact on female labor
force participation, infant/child mortality, and fertility across
developing countries:
1. Better maternity provisions will have a small eﬀect, if
any, on labor force participation since female labor force
participation tends to be high in developing countries.
2. Better maternity provisions will improve child health as
it increases mothers’ ability, in terms of both time and
money, to care for their children.
a. Countries with lower levels of GDP per capita will
experience the greatest impact.
b. Countries with low (yet attaining a minimum
threshold) to middle secondary enrollment will
experience the greatest impact.
3. Better maternity provisions will decrease fertility
because this will increase women’s economic value outside of childbearing.
a. Countries with lower levels of GDP per capita will
experience the greatest impact.
b. Countries with lower secondary education will
experience the greatest impact.
4. All of the above hypotheses will be inﬂuenced by the
compensation and duration of maternity provisions provided to mothers.
3. METHODS
To assess the eﬀects of maternity leave policies on fertility,
women’s labor force participation, infant and under-ﬁve mortality, we analyze a longitudinal sample of countries over a 13year period using a cross-sectional time series approach. Based
on the results of a Sargen–Hansen test, we use a ﬁxed-eﬀects
model that takes the form:
y it ¼ b0 þ b1 xit þ ai þ eit
In this equation b0 is the time-varying intercept, b1 is a vector of coeﬃcients, and xit is a vector of time- and countryvarying characteristics, ai is the ﬁxed characteristics of a given
country, and eit is the error term varying with time (Allison,
2009). Our models also use clustered standard errors to correct
for unobserved heterogeneity and the presence of a ﬁrst-order
autoregressive disturbance in our panels. 14 In separate models
testing the moderating eﬀects of GDP per capita and secondary school enrollment we add an interaction term for each
moderator:
y it ¼ b0 þ b1 x1it þ b2 x2it þ b3 x1it x2it þ . . . þ ai þ eit

Here, in addition to the terms above, b2 is a vector of coefﬁcients indicating the main eﬀect of the moderating variable
(x2it ), while b3 is the vector of coeﬃcients for the interaction
term of the maternity leave measure and the moderator.
4. DATA
Due to data availability, our largest sample consists of
observations for 121 low- and middle-income countries from
1999 until 2012. 15 One country, Russia, was dropped from
the sample as an outlier, with a maternity leave duration of
100 weeks. The range of years examined was based on the
availability of data concerning changes to maternity leave legislation through time, from 1994 to 2011, provided by the ILO
(ILO (International Labour Organization), 2013). We deﬁne a
country as developing when it is coded as low income or middle income within the World Bank Development Indicators in
1994 (GNI per capita 8,995). The dataset is an unbalanced
panel with observations taken every ﬁve years, and after three
years for the ﬁnal 2012 observation. The maximum number of
observations for a country is 4 and the minimum is 1. To
account for time of passage of maternity provision to the time
of implementation, we use the independent variables to predict
a ﬁve-year lead of the dependent variables, which represents
that mean electoral term in which a provision would be passed
and implemented. 16
(a) Maternity provisions
Our key independent variable, from the International
Labour
Organization
(ILO
(International
Labour
Organization), 2013), is maternity leave. One innovation of
this article is that we measure maternity leave in several
ways. 17 These are:
(1) Any maternity leave: a dummy variable recording the
presence of any formal maternity leave policy in a
country; 109 of our 121 sample countries have maternity leave at one point during our period of analysis;
(2) Any maternity leave with duration > 12 weeks: a
dummy variable indicating leave of 12 weeks or greater;
only 93 of 121 countries in our sample ever have maternity leave of this duration;
(3) Maternity leave compensation (weekly): the percentage
of salary paid on a weekly basis if a maternity leave policy exists. The median amount is 100%, with a mean of
approximately 85% pay; and
(4) Maternity leave compensation (annual): the percentage
of annual salary mothers can expect to receive as maternity leave compensation. We calculate annual maternity
compensation variable by multiplying the number of
weeks of maternity leave as a proportion of the year
(weeks/52) by the percentage of salary paid to arrive at
an overall percentage of annual salary. The median
maternity compensation amount in our sample is
23.1% of an annual salary, with values ranging from zero
compensation up to as much as 55.4% compensation.
Of the 121 countries in our sample, 36 experience changes in
the levels of maternity compensation and/or duration during
the period of our study, with most of those (32) experiencing
some increase in either compensation or duration between
time points; while 4 experience only decreases in annual compensation.
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(b) Dependent variables

(d) Control variables

The dependent variables included are those highlighted
within the literature review. Well-crafted maternity provisions
have been found to improve women’s labor force participation
and increase fertility rates. Similarly, they have been found to
decrease infant and child mortality rates. These variables are
from the International Labor Organization (ILO
(International Labour Organization), 2016) and the World
Bank’s Development Indicators (WDI) 2015 database
(World Bank, 2015). Summary statistics for each of these measures are reﬂected in Table 1 above.
Women’s Labor Force Participation: Female labor force participation, which is inclusive of the informal sector, 18 is based
on women who are supplying labor to produce goods and services in a given year. To account for women who are considered of reproductive age, we use a measure of the percentage
of women who are economically active and are 15–49 years
of age (ILO (International Labour Organization), 2016.
Fertility Rate: The fertility rate is deﬁned as the predicted
total number of children ever born to a woman if she were
to survive through the end of her child-bearing years.
Infant Mortality Rate: This is the number of children who
die before one year age, per 1, 000 live births a year.
Under-Five Mortality Rate: This is the number of children
who die before age ﬁve, per 1, 000 live births a year.

Predictors of our dependent variables are often linked to
development when addressing low- and middle-income countries. Therefore, our control variables, alongside the various
maternity provisions, all account for some level of development—whether economic or social. Like the dependent variables, these control variables were also collected from the
World Bank’s Development Indicators (WDI) 2015 database
(World Bank, 2015).
Net Oﬃcial Development Assistance/Oﬃcial Assistance per
capita: Based on constant 2011 US dollars, this involves disbursements of loans made on concessional terms, which are
net repayment of principal, and grants by: (1) oﬃcial agencies
of the Development Assistance Committee (DAC) (2) by multilateral institutions, and (3) by non-DAC countries. This is to
promote economic welfare and development for eligible countries and territories. The percentage is found by dividing the
net ODA/OA received by an estimate of the midyear population.
Democracy: To measure the level of democracy in our sample countries we include the Polity IV democracy/authoritarianism score. This measure ranges from most authoritarian, at
10, to most democratic, at 10, with a median in our sample
of 5.
Health spending: Because health development indicators are
likely to be related to the level of health spending in a country,
we include a measure of total health expenditure as a percent
of GDP. Median spending in our sample is 5.36% of GDP.

(c) Moderating variables
To test our hypotheses regarding the moderating eﬀects of
national income and education on the eﬀects of maternity provisions, we interact the maternity leave measures with two
variables:
GDP per capita: We account for level of economic development using GDP per capita in constant 2005 dollar terms. To
account for skewness we include the natural log of GDP in our
analysis.
School Enrollment, Secondary Education: We measure secondary education enrollment using the gross enrollment in secondary education. Regardless of age, this is contrasted against
the percentage of the population who are of the oﬃcial age to
attend secondary school. Secondary gross enrollment ratios
can also exceed 100% due to the inclusion of over-aged and
under-aged students.

5. RESULTS
(a) Primary analysis
Our primary analysis regresses each of the four dependent
variables on the maternity leave measures in bivariate regressions, and then in full models including controls. 19 In the
tables below, we report only those full models in which an
association between maternity leave and our outcome variables is apparent. 20
Table 2 shows the eﬀect of maternity beneﬁts on two of our
four dependent variables: female labor force participation and
fertility. Contrary to the research literature from high-income

Table 1. Summary statistics
mean

median

Independent variables
Maternity leave duration (weeks)
Maternity leave compensation (% paid weekly)
Maternity Leave Compensation (% of annual salary)

13.4
85.1
22.0

13
100
23.1

Dependent variables
Fertility rate, total (births per woman), 5-year lead
Labor Force Participation (females 15–49), 5-year lead
Infant mortality rate (per 1,000), 5-year lead
Mortality rate, under-5 (per 1,000), 5-year lead

3.51
53.1
42.4
61.2

3.06
52.3
31.8
40.2

Control variables
Net ODA per capita (constant 2011 dollars)
Logged GDP per capita (constant 2005 dollars)
School enrollment, secondary (% gross)
Polity IV Score
Health expenditure, total (% of GDP)

89.3
7.29
56.8
2.80
5.56

46.1
7.29
58.2
5
5.36

min

max

sd

N

4
0
0

52
100
55.4

4.45
24.8
8.96

393
378
378

1.16
11
2.50
3

7.74
88.4
144.2
241.1

1.67
17.7
31.1
52.2

566
553
573
573

12.6
4.80
4.98
10
2.06

6420.9
9.85
163.0
10
13.1

299.7
1.19
30.3
6.14
1.91

573
573
573
573
573
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Table 2. Fixed eﬀects regression of the eﬀects of maternity leave on fertility rate & female labor force participation, 1999–2012
Female labor force participation
(1)

Maternity leave measures
Any leave policy (dummy)
Leave compensation (% paid weekly)
Leave compensation (% annual salary)
Controls
Polity IV Score
Aid per capita
GDP per capita (log)
Secondary school enrollment
Health expenditure (% of GDP)
Constant
Observations
Countries
R2 Overall
R2 Within
R2 Between
^

p < 0.1, *p < 0.05,

**

p < 0.01,

(2)

Fertility rate
(3)

(4)

0.005*

0.007**

0.004
0.001*

0.011
0.001
0.458***

0.017
0.061
0.071
0.010**
0.080***
0.129
54.423***
553
114
0.024
0.101
0.028

0.095
0.014**
0.684
0.441^
59.065***
372
103
0.052
0.060
0.058

0.017***
0.020
4.979***
377
106
0.670
0.387
0.696

0.056*
7.750***
377
106
0.528
0.237
0.551

***

p < 0.001.

countries, we ﬁnd that none of the maternity provisions in our
analysis was associated with increases in women’s labor force
participation. We include Models 1 and 2 of Table 2 only to
indicate this non-ﬁnding. 21 Models 3 and 4 in Table 2 show
the only models where maternity leave measures were correlated with fertility. We show two models for this maternity
leave measure – one controlling for secondary enrollment
and the other for GDP per capita. 22 The results reveal that
only weekly maternity leave compensation is associated with
reductions in fertility rates at a p < 0.05 level. None of the
other measures of maternity leave duration or compensation
are associated with changes in fertility rates ﬁve years later.
In models 3 and 4, net of all other independent variables,
the eﬀect of maternity compensation is modest, but noticeable.
To illustrate this relationship in Model 3, a 25-percentagepoint increase (approximately one standard deviation) in
weekly maternity leave compensation predicts a 0.125 birth
reduction in fertility rate, all else equal, while the mean level
of weekly compensation (85.1%) would predict a reduction
in fertility of nearly two-thirds of a birth (0.59) in Model 4.
The other variables in Table 2 are consistent with the literature and show that labor force participation and fertility
are associated with levels of economic and social development.
The model ﬁt for labor force participation is very limited as
indicated by the low R2 values, while the overall model R2
in the fertility models ranges from 0.528 to 0.670 indicating
a more compelling model overall.
Table 3 shows the eﬀects of maternity leave on the two mortality variables. For these analyses, we again regressed the
mortality measures on all of our maternity leave measures.
Only those models with signiﬁcant estimates for maternity
leave are shown. With both infant and under-ﬁve mortality,
our results support the hypotheses that maternity leave is associated with reductions in mortality. Declines in infant mortality are predicted by the presence of any maternity leave policy
(Model 1), the presence of leave policies greater than 12 weeks
in duration (Model 2), and with increases in the amount of
annual maternity leave compensation (Model 3). For instance,
using the results in Model 3, we estimate that that a 10percentage-point increase in maternity leave compensation in
terms of annual salary would predict a more-than 4 birth

per 1,000 decrease in infant mortality rate. The results are similar for under-ﬁve mortality. Both any maternity leave policy
(Model 4) and those with a duration of 12 weeks or greater
(Model 5) predict signiﬁcant reductions in child mortality. In
Model 6, a one-standard deviation (25-point) increase in
weekly salary compensation predicts more than 9 fewer deaths
per 1,000 live births of children under ﬁve years of age. Likewise, a 10-point increase in annual salary compensation predicts a similar (8.89) death decrease in the child mortality
rate. These ﬁndings demonstrate a clear relationship between
maternity leave compensation and improvements in infant
and child mortality.
(b) Moderating eﬀects of national income and education
In the second stage of our analysis, we test our hypotheses
on how the beneﬁts of maternity leave are moderated by
changing levels of social and economic development through
a series of interaction models. We analyzed interactions of
four maternity measures (any leave; leave of 12+ weeks;
weekly compensation; and annual compensation) with both
GDP per capita and secondary enrollment, resulting in 24 separate interaction models. We present only a selection of these
in Table 4 below. 23
Through these interaction models, we examine how the
eﬀect of improved maternity compensation is moderated by
economic development and education. 24 Our analysis tests
the propositions about economic development and education
we propose earlier in the article to assess whether maternity
leave’s beneﬁcial eﬀects are most notable in low-income,
low-education contexts or in higher income, more highly educated settings. To assist in interpretation of the interaction
eﬀects, we graph the changing marginal eﬀects of each of the
maternity measures by varying levels of GDP per capita and
secondary enrollment in Figures 1 and 2 below. 25
For the mortality measures, we see that maternity leave
policies and compensation are both associated with reduced
mortality at the lowest level of GDP per capita and secondary
enrollment, but that these eﬀects are moderated by increasing
national income and education levels. In the case of fertility,
our results show that weekly maternity compensation is
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Table 3. Fixed eﬀects regression of the eﬀects of maternity leave on infant and under-5 mortality, 1999–2012
Infant mortality
(1)
Maternity leave measures
Any leave policy (dummy)
Leave 12 weeks+(dummy)
Leave compensation (% paid weekly)
Leave compensation (% annual salary)

1.387*

p < 0.1, *p < 0.05,

**

p < 0.01,

(3)

(4)

(5)

2.521*

5.679**

(6)

7.411*

0.409*

Controls
Polity IV Score
Aid per capita
GDP per capita (log)
Secondary school enrollment
Health expenditure (% of GDP)
Constant
Observations
Countries
R2 Overall
R2 Within
R2 Between
^

Under-5 mortality

(2)

0.454*
0.001

0.487*
0.029*

0.519*
0.045**

1.166*
0.003

1.291*
0.063*

0.401***
1.236*
74.170***
573
121
0.575
0.303
0.586

0.423***
1.434*
77.198***
452
121
0.432
0.344
0.236

0.419***
1.195^
80.559***
378
106
0.627
0.347
0.649

0.651***
2.519*
116.970***
573
121
0.542
0.248
0.565

0.684***
3.041*
120.065***
452
121
0.349
0.282
0.158

(7)

0.363*

0.889*

1.357*
0.086*
33.434***
3.072*
352.890***
378
106
0.520
0.317
0.547

1.133*
0.100**
0.682***
2.442^
130.675***
378
106
0.553
0.287
0.586

***

p < 0.001.

Table 4. Fixed eﬀects regression of the interaction eﬀects of maternity leave on fertility & mortality, 1999–2012
Fertility
(1)
Maternity leave measures
Leave compensation (% weekly
Leave compensation (% weekly
Leave compensation (% weekly
Leave compensation (% annual
Leave compensation (% annual
Leave compensation (% annual

salary)
salary)
salary)
salary)
salary)
salary)

 GDP per capita (log)
 Enrollment

**

p < 0.01,

0.014
0.001

(3)

(4)

Under-5 Mortality
(5)

(6)

7.841**
0.942**

1.839^

0.007*
0.000
3.007**
0.352*

0.572
0.003

0.011
0.001
0.562**

0.005
0.001*

0.055
8.423***

0.020***
0.019
5.104***

377
106
0.533
0.239
0.557

377
106
0.669
0.389
0.697

*

Observations
Countries
R2 Overall
R2 Within
R2 Between
p < 0.1, *p < 0.05,

(2)

 GDP per capita (log)
 Enrollment

Controls
Polity IV Score
Aid per capita
GDP per capita (log)
Secondary school enrollment
Health expenditure (% of GDP)
Constant

^

Infant Mortality

0.615**
0.034^
29.129***

0.520*
0.046**

1.462
272.172***

0.471**
1.193^
83.419***

378
106
0.558
0.416
0.591

378
106
0.623
0.348
0.647

*

0.016
1.241*
0.082*
55.100***

1.142*
0.107**

2.824
498.166***

0.986**
2.429^
147.297***

378
106
0.503
0.349
0.541

378
106
0.532
0.296
0.563

*

***

p < 0.001.

associated with reduced numbers of births per women, but
that this eﬀect is attenuated as countries’ level of economic
development and the rate of secondary enrollment increase. 26
As GDP per capita increases, we see in Figure 1 that the
magnitude of the eﬀect of the maternity measures on fertility
rate approaches zero. In countries with less than median
GDP per capita, maternity compensation reduces mortality
and fertility rates, whereas when countries are wealthier, the
eﬀect of maternity compensation is not diﬀerent than zero.
This supports our hypothesis that the eﬀects of maternity leave
are most direct in lower income countries.
A similar pattern emerges in Figure 2, where the eﬀect of
maternity policies and compensation on fertility rate is nega-

tive and diﬀerent than zero at levels of secondary enrollment
below approximately 50%. However, the marginal eﬀect of
maternity compensation edges closer to zero as education
levels grow, meaning that the eﬀect of maternity compensation
is diminished to the point of being indistinguishable from zero
in more highly educated countries. In countries with higher
levels of education, the presence of maternity policies actually
predicts slight increases in fertility rates. 27 These ﬁndings indicate that maternity beneﬁts contribute to reduced fertility
most acutely in countries with lower levels of secondary education enrollment.
The results for the interaction of annual maternity compensation with GDP per capita for both infant and under-ﬁve
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Figure 1. Moderating eﬀect of economic development on the marginal eﬀects of maternity leave measures on mortality and fertility.

mortality echo those seen for fertility. As GDP per capita
increases, the negative eﬀect of maternity compensation on
mortality rates moves closer to zero. This means that the predicted reduction of both forms of mortality associated with
maternity compensation is largest in the lowest income countries. An example of this pattern for infant mortality is shown
in Figure 2. As a country develops economically, the beneﬁcial
eﬀects of maternity compensation on infant mortality are
reduced such that, by the time a country exceeds the median
value of GDP per capita, the marginal eﬀect of maternity compensation is not signiﬁcantly diﬀerent from zero. This same
pattern emerges in the case of under-ﬁve mortality. Again,
we see support for our hypothesis that maternity provisions
are most beneﬁcial to the lowest income countries, typically
those with high infant and child mortality rates. In random
eﬀects model speciﬁcations (not shown), this moderating eﬀect
of GDP on maternity compensation’s eﬀect on mortality
holds—suggesting that GDP plays a moderating role on the
eﬀect of maternity leave not only within countries, but also
between countries.
In the case of both infant and under-ﬁve mortality, the models showing the interaction of maternity compensation and secondary enrollment diverge from what we see with fertility.
Rather than having a strong negative eﬀect at the lowest levels
of secondary enrollment, both models show that maternity
compensation’s beneﬁcial eﬀects on mortality rates are evident
in the middle range of secondary enrollment rate. Thus, at the

lowest and highest levels of secondary education, the eﬀects of
maternity leave are not signiﬁcantly diﬀerent from zero, while
in the mid-range of enrollments there is a negative inﬂuence
of compensation on mortality rates. For instance, Figure 2
shows the interaction of annual maternity compensation with
enrollment to moderate its eﬀect on under-ﬁve mortality and
indicates that in the range of 20–70% secondary enrollment,
we see the signiﬁcant negative eﬀect of maternity compensation
on child mortality. The result for infant mortality is similar in
that the eﬀect of maternity compensation is evident only in
the mid-range of secondary enrollment. These results thus support our contention that maternity leave policies and compensation matter more for mortality rates in countries that have yet
to reach the highest levels of secondary enrollment. Yet, in the
case of these mortality rates, we need to add the caveat that the
beneﬁcial eﬀects of maternity provision only manifest in countries once they have established at least 20% (in the case of
under-ﬁve mortality) or approximately 40% secondary enrollment (in the case of infant mortality). Countries at the lowest
levels of secondary enrollment do not experience beneﬁts of
maternity compensation when it comes to mortality rates.
Our interaction results show strong support for our moderation hypotheses. With 22 of 24 possible interaction eﬀects
indicating the moderating eﬀects of economic development
and education, we demonstrate that maternity leave and
compensation levels are most beneﬁcial to the poorest and
least-educated countries.
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Figure 2. Moderating eﬀect of education on the marginal eﬀects of maternity leave measures on mortality and fertility.

6. DISCUSSION
Research on whether maternity leave provisions beneﬁt
developing countries is limited. Our study seeks to add to
existing case studies and limited cross national studies within
developing countries by examining the eﬀects of maternity
leave on labor force participation, infant/child mortality,
and fertility levels over four time points – with attention given
to the moderating eﬀects of GDP per capita and secondary
school enrollment. We ﬁnd that the eﬀects of maternity provisions do indeed diﬀer across developing countries, often due to
the type of maternity leave implemented and to the disparities
in economic and social development. We begin by discussing
the non-ﬁndings of labor force participation before turning
to the signiﬁcant ﬁndings tied to fertility and mortality rates.
(a) Understanding non-ﬁndings: labor force participation
Maternity provisions do not appear to increase female labor
force participation across developing countries. This ﬁnding
supports numerous qualitative case studies that suggest that
women do not gain from maternity leave provisions because
their access is limited due to employment sector (Bernasek &
Gallaway, 1997; Ilkkaracan, 2012; Mehdizadeh, 2013). Specifically, maternity provisions would only beneﬁt women within
formal sector employment, where compensation is more likely
to be enforced. Within developing countries, most women
must work, whether in the formal or informal sector

(Verick, 2014). If women are already working, then improvements in maternity beneﬁts will not increase their labor force
participation. Instead, there may be a shift from informal to
formal sector employment, if the beneﬁts are evident.
Although this shift would change the structure of the labor
force, it would leave the participation rate intact. The nonﬁnding of labor force participation, then, is not surprising
given the work patterns found within developing country contexts.
(b) General ﬁndings: maternity leave provisions
The implementation of maternity leave policies in developing countries leads to decreases in fertility levels, and infant/
child mortality rates, as hypothesized. Fertility is expected to
decline in countries that have higher weekly paid compensation, whereas both infant and child mortality rates are
expected to decline in countries that institute any leave policy,
policies that last 12 weeks or longer, and policies that increase
in duration and payment (as a percentage of total annual salary). Although maternity leave policies do lead to decreases in
fertility when considering weekly compensation, policies
appear to have a greater eﬀect on infant and child mortality
rates when considering duration of leave and annual compensation of leave. For example, the same 25 percentage point
increase in weekly salary compensation (one standard deviation) predicts a reduction of only one eighth of a birth in fertility rate, but reduces under-ﬁve mortality by more than nine
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deaths per 1,000. The ﬁndings regarding both infant and child
mortality both support and expand upon the study presented
by Nandi et al. (2016), who ﬁnd that increases in paid maternity leave duration lead to decreases in infant and child mortality among 20 lower and middle-income countries. Our study
shows that not only does duration matter, but the amount of
compensation also contributes. We further add to the study by
demonstrating that our results hold across 121 developing
countries and that GDP per capita and secondary educational
enrollment moderate the eﬀects of maternity beneﬁts. Our
ﬁndings thus suggest that the type of maternity policy and
the goals of the country (decreasing fertility versus infant/mortality rates) should be considered when implementing leave
within developing-country contexts. Additionally, these general beneﬁts of maternity leave need to be considered in tandem with the moderating eﬀects of economic (GDP per
capita) and social development (secondary educational enrollments).
(c) GDP per capita
Countries with the lowest levels of GDP per capita are
expected to beneﬁt most from the implementation of maternity provisions. Countries that range from low to median
GDP per capita are predicted to experience decreases in fertility with the implementation of maternity leave policies, in
comparison to countries above median GDP per capita. Those
with lower GDP per capita are thus expected to accrue the
greatest beneﬁt from these policies. The patterns are similar
for infant mortality rates and child mortality rates. Yet, when
countries reach the highest levels of GDP per capita in our
sample, any maternity leave policy and a leave policy with a
duration of 12+ weeks also predict slightly increased rates of
infant and under-ﬁve mortality, something that we argue
could be due to the increased fertility rates in countries that
still may not have advanced health systems for maternal and
child health. Interestingly, once compensation is accounted
for, increases in mortality and fertility rates are no longer predicted. These ﬁndings therefore suggest that countries with the
lowest GDP per capita have the most to gain from when
implementing maternity provisions. With job security, women
are given the time to care for their children, leading to
improvements in infant and child mortality rates. Similarly,
women no longer need to have many children to compensate
for lack of ﬁnancial security—leading to a decrease in fertility
rates. The ﬁndings further suggest that diﬀerent types of
maternity provisions, particularly those that account for compensation, should be considered when attempting to address
infant/child mortality and fertility rates.
(d) Secondary educational enrollments
When examining the moderating eﬀects of secondary enrollment on maternity leave polices, we ﬁnd that the patterns differ for fertility rates in comparison to infant and under-ﬁve
mortality rates. Fertility patterns mirror similar outcomes
for the moderating eﬀect of GDP per capita. Countries with
the lowest levels of secondary enrollment are predicted to
experience the greatest drops in fertility, as maternity compensation increases. However, once secondary enrollment rates
reach the 50% threshold, increases in maternity beneﬁts no
longer predict signiﬁcant drops in fertility, and any maternity
leave policy and policies of 12+ weeks predict increases in
fertility levels above about 70% enrollment (any leave) and
90% (12+ weeks leave) respectfully. Yet, when compensation
is accounted for, increases in fertility levels are no longer

predicted. We see that maternity provisions’ impact on women
with lower education levels results in increasing this group’s
labor force attachment and increasing the economic value of
their time, decreasing the incentive to have more children.
The impact of this attenuates after reaching around the 60%
threshold since women are already displaying higher levels
of labor force attachment and not having as many children.
The ﬁndings are diﬀerent when examining the secondary
enrollment eﬀects on infant and child mortality rates. In these
cases, middle enrollment countries—those in the range
between 40—80% enrollment (infant mortality) and 20—70%
enrollment (under-ﬁve mortality)—are predicted to experience
decreases in infant and child mortality rates, as maternity policies improve. These ﬁndings support previous studies that
show that increased maternal education is central to improving child and infant mortality rates (Boyle et al. 2006;
Subbarao & Raney, 1995). It further suggests that women
must have some base level of secondary educational enrollment, alongside good maternity beneﬁts, before improvements
in infant and child mortality rates take place. As secondarylevel enrollments reach a threshold of around 80%, we ﬁnd
that the predicted drop in infant and child mortality rates is
no longer signiﬁcant. This is not to say that infant and child
mortality rates (as well as fertility rates) may not continue to
drop after this threshold for other reasons. Rather, the drop
will not be as great, as enrollment attenuates the eﬀect of
maternity beneﬁts. Our ﬁndings therefore demonstrate the
importance of implementing maternity leave provisions in
countries when they reach midrange levels of secondary enrollment, where enough women have some education to beneﬁt
from the policies applied.
(e) Case examples
Some country examples demonstrate how the implementation of maternity policies is tied to GDP per capita and secondary enrollment. In Kenya and Niger, countries that are
both on the lower end of GDP per capita, with a mean of
$533USD (Kenya) and $270 (Niger) in our sample, and have
either a mid-range secondary educational enrollment average
of 48.5% (Kenya) and or low enrollment of only 10% (Niger),
we ﬁnd that fertility, infant and child mortality decrease sharply following increases in maternity compensation. In Figure 3,
we scale our data to measure change in fertility and mortality
rates since 1994. Fertility and mortality rates begin at a score
of 100% in 1994 and signiﬁcantly decrease by 2012. Under-ﬁve
mortality is more than halved in both cases.
Compare this to Costa Rica or Mauritius depicted in Figure 4, which fall within the higher segment of GDP per capita
and secondary educational enrollment in our sample.
Although both experience decreases in fertility and infant/
child mortality, both only drop to approximately 65% of their
1994 starting point by 2012, as opposed to below 50%. To further contrast the role of maternity leave, which all the examples above have, Lesotho (bottom portion of Figure 3)
provides a counter example, with no maternity leave.
Although fertility rates decrease at a steady rate (though not
as steeply as in Kenya and Niger), the mortality rates ﬁrst
increase and then slowly decrease, with infant mortality
increasing again slightly in the last few years. Indeed, the institution and increasing compensation of a maternity policy also
appears to have development beneﬁts even in lower middleincome countries like Namibia. The bottom portion of
Figure 4 shows a sharp decline in Namibian mortality rates
following their adoption of maternity leave in 2004 and an
increase in compensation level in 2009. These examples
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Figure 3. Change in fertility and mortality rates and maternity compensation, low-income examples.
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Figure 4. Change in fertility and mortality rates and maternity compensation, middle-income examples.
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demonstrate that the application of maternity leave policies
decrease fertility rates, infant and child mortality—and particularly among countries with lower GDP per capita and
middle-range secondary school enrollments.
7. CONCLUSION
Our ﬁndings demonstrate how the level of social and economic development complicates the eﬀects of improved maternity provisions across developing countries. Unlike developed
countries, improvements in maternity provisions do not
increase women’s labor force participation. Most developing
countries already have high rates of women’s labor force participation, whether in the formal or informal sector, and
increases in maternity beneﬁts do not change women’s work
participation. Yet, regardless of the existence of the informal
sector, developing countries gain from instituting maternity
beneﬁts. Fertility is expected to decline in countries that have
higher weekly paid compensation, and both infant and child
mortality rates are expected to decline—and at a faster rate
than fertility—in countries that institute any leave policy, poli-
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cies that last 12 weeks or longer, and policies that increase in
duration and payment as a percentage of total annual salary.
The complexity of social and economic development further
becomes apparent when examining how the eﬀects of maternity compensation vary across developing countries—based
on secondary school enrollment and level of GDP per capita.
Among countries with lower levels of national income and
improved maternity compensation, infant/child mortality
rates and fertility levels decrease. Similarly, among countries
with lower secondary enrollment rates and better maternity
provisions, fertility levels decrease. Among countries with
mid-range secondary educational enrollment and better maternity leave policies, child and infant mortality also decrease.
By moving beyond case studies and limited cross-national
studies, we highlight broader patterns that explain diﬀerences
across developing countries, as well as diﬀerences according to
social and economic indicators. We hope this study provides a
starting point to not only build on existing research, but also
to further engage these questions, which can continue to add
to our knowledge about how maternity provisions contribute
to social and economic development in developing countries.

NOTES
1. The literature on OECD countries mostly speaks of the impact of
parental leave. If the parental leave policy is gender-blind, however,
women will most likely take the leave instead of the male partner. In most
developed countries, then, parental leave in practice remains maternity
leave (Hennig, Dörthe, & Hagglund, 2012). For the purpose of this paper,
we focus on maternity leave, as this is typically the practice.
2. Infant and child mortality rates not only reﬂect children’s health, but
also capture broader development eﬀects, such as access to such
resources—as doctors and education (Lipton & Ravallion, 1995; Sen,
1999; Victoria et al., 2003). Measures of fertility similarly reﬂect levels of
educational attainment (Buyinza & Hisali, 2014; Musick, England,
Edgington, & Kangas, 2009).
3. First, in the absence maternity policies and of job guarantees, mothers
tend to leave the labor market. Then, the availability of maternity leave
and increases in its provisions lead to female labor force participation
increasing by guaranteeing job continuity and the accumulation of human
capital. Labor force participation, however, begins to decline once
maternity leave becomes ‘too long’ as women become less attached to
the labor force and lose human capital, which decreases the likelihood of
returning to work in the long term.
4. For this paper, we focus on mortality rates. However, the literature on
developed countries points to positive eﬀects of maternity policies on child
health more generally (Clark, Hyde, Essex, & Klein, 1997; Gregg et al.,
2005). For instance, speaking to the Australian case, Khanam, Nghiem,
and Connelly (2016) ﬁnd that maternity leave was signiﬁcantly linked to
prolonged breastfeeding, up-to-date immunizations, and even being
negatively associated with the likelihood of children having asthma and
bronchitis.
5. See footnote 3.
6. There is a consensus that the inﬂuence of maternity leave on female
employment rates depicts an inverted U-shape (Ruhm, 1998; Thévenon &
Solaz, 2013). What is considered an ‘optimal’ length of leave, however,
remains unclear. Generally, moderate length, well-paid, and wage-related
leave improves female labor force participation and beneﬁts (Boje &
Ejranes, 2012; Fagan & Norman, 2012; Matysiak & Weziak-Bialowolska,

2013), while long, low-paid, ﬂat-rate leave decreases labor force
participation and beneﬁts (Gerecke, 2013; Orloﬀ, 2009). Concerning
duration, longer leave has been found to reduce women’s employment and
earning outcomes (De Henau, Meulders, & O’Dorchai, 2011; Rønsen &
Sundström, 2002). More speciﬁcally, some studies ﬁnd the positive eﬀect
to be maximized around 6–8 months (Akgunduz & Plantenga, 2013;
Genre et al., 2010) whereas others suggest an optimal duration of
18 months (Misra et al., 2011) or even around three years (Pettit & Hook,
2005). Relating to length, Keck and Saraceno (2013) suggest that long
paid maternity leave does not have a negative impact on employment.
They argue that long leave with even some payment allows mothers time
to create appropriate work/care arrangements compared to short leave,
however well paid. Korpi, Ferrarini, and Englund (2013) similarly ﬁnd
that generous provisions result in women with lower educational levels
improving their economic standing through participation in the labor
force.
7. Evidence, however, suggests that fertility in Quebec may have been
even lower in the absence of these policies (Milligan, 2002).
8. For instance, policies of Southern Europe and in some areas of
Eastern Europe, which are characterized by lengthy mandatory maternity
leave in tandem with minimal and ﬂat-rate beneﬁt packages, resulted in
falling birthrates (Thévenon, 2008).
9. Additionally, fertility may be subject to a threshold eﬀect, requiring
beneﬁts to attain a minimum level before achieving an eﬀect and/or the
eﬀect of beneﬁts reaching a plateau beyond a certain point (Gauthier,
2007).
10. The diﬀerences in eﬀect are based on discriminatory employer
behavior being inﬂuenced by women’s occupational position. For
instance, ﬁrms favor more stable and productive employees for jobs with
high training costs (Aigner & Cain, 1977). With limited information on
individual applicants, employers discriminate against entire groups
considered less productive. Since the cost of a mismatch is trivial for
jobs with little or no job training, the risk of statistical discrimination
mainly applies to women with high human capital, who are potential
candidates for elite positions, or positions that oﬀer career mobility
(Tomaskovic-Devey, 1993).
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11. This was also corroborated by the US studies in the late 1980s and
1990s, which allowed one to observe that mothers with leave beneﬁts
returned to work faster than women who lost work once they had a child
(Berger & Waldfogel, 2004; Hoﬀerth & Curtin, 2006; Klerman &
Leibowitz, 1999).
12. Many studies focusing on infant and child health in developing
countries suggest, although do not test, that expanding maternity
provisions will result in increasing infant and child health, primarily
through increased length of breastfeeding (Batal, Boulghourjian,
Abdallah, & Aﬁﬁ, 2006; Victoria et al., 2011).
13. The United Nations Millennium Development Goals include:
reducing infant mortality rates; improving mothers’ health; ensuring
women’s employment; increasing women’s ﬁnancial security and; improving equal opportunity and treatment in the workplace. This is to promote
the gender equality and empowerment of women (Mehdizadeh, 2013).
14. Our results are robust to alternate speciﬁcation. We conduct the same
analysis using random eﬀects panel regression and yield results which echo
those presented below in Tables 2 and 3.
15. Our 121 country sample includes: Albania, Algeria, Angola, Antigua
& Barbuda, Argentina, Armenia, Azerbaijan, Bangladesh, Barbados,
Belarus, Belize, Benin, Bhutan, Bolivia, Botswana, Brazil, Bulgaria,
Burkina Faso, Burundi, Cameroon, Central African Republic, Chad,
Chile, China, Colombia, Comoros, Congo (Republic), Congo (Democratic Republic), Costa Rica, Cote d’Ivoire, Cuba, Djibouti, Dominica,
Dominican Republic, Ecuador, Egypt, El Salvador, Equatorial Guinea,
Eritrea, Ethiopia, Fiji, Gabon, Gambia, Georgia, Ghana, Grenada,
Guatemala, Guinea, Guinea-Bissau, Guyana, Honduras, Hungary, India,
Indonesia, Jordan, Kazakhstan, Kenya, Laos, Latvia, Lebanon, Lesotho,
Lithuania, Macedonia, Madagascar, Malawi, Malaysia, Mali, Mauritania, Mauritius, Mexico, Micronesia, Moldova, Mongolia, Morocco,
Mozambique, Namibia, Nepal, Nicaragua, Niger, Nigeria, Oman, Pakistan, Palau, Panama, Papua New Guinea, Peru, Philippines, Poland,
Romania, Rwanda, Samoa, Saudi Arabia, Senegal, Seychelles, Sierra
Leone, Slovakia, Slovenia, Solomon Islands, South Africa, Sri Lanka, St.
Kitts & Nevis, St. Vincent & the Grenadines, Suriname, Swaziland, Syria,
Tajikistan, Tanzania, Thailand, Togo, Trinidad & Tobago, Tunisia,
Turkey, Uganda, Ukraine, Uruguay, Uzbekistan, Vanuatu, Venezuela,
Yemen, Zambia, and Zimbabwe.
16. Thus regressions predict the values of dependent variables in 1999
based on independent variables measures in 1994, establishing temporal
priority in the analysis.

17. We also ran analyses which included a continuous measure of
maternity leave duration in weeks, but opted to measure this instead
through a dummy variable indicating leave of 12 weeks’ duration or more.
18. Ideally, we would have liked to include a variable that measures the
informal labor force independently of female labor force participation.
Unfortunately, limited data availability prevents us from doing so (ILO
(International Labour Organization), 2011).
19. We also tested models for annual salary compensation including a
quadratic term to assess whether a curvilinear relationship exists, but the
results were non-signiﬁcant.
20. Sample size varies across models because of data availability of the
diﬀerent maternity leave measures and for the dependent variables.
21. To account for the possibility of a ‘‘ceiling eﬀect” of female labor
force participation distorting our model results, we also conducted a
longitudinal Tobit model that accounts for the upper limit of the
dependent variable. These results mirrored our main analysis, revealing no
statistically signiﬁcant association between maternity compensation and
female labor force participation.
22. Owing to the high correlation between these two measures, they
cannot be included in the same model without causing collinearity.
23. Other model results are available upon request.
24. We conducted interaction models for each of our four dependent
variables, but only report the signiﬁcant interactions in Table 4.
25. The ﬁgures show 22 of 24 interaction estimates and include only
those where the marginal eﬀect of the maternity measure was signiﬁcantly
diﬀerent than zero.
26. Though individual parameter estimates do not appear to reach the
usual p < 0.05 threshold of statistical signiﬁcance, the collective parameters
of each interaction shown were all signiﬁcant when subject to a Wald test.
27. When countries reach the highest levels of GDP per capita in our
sample, any maternity leave policy and a leave policy with a duration of 12
+ weeks also predicts slightly increased rates of infant and under-ﬁve
mortality, something that we argue could be due to the increased fertility
rates in countries that still may not have advanced health systems for
maternal and child health.
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