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Chapter 1

Introduction

1.1 Early childhood and human capital formation

“Childhood shows the man as morning shows the day” wrote John Milton over
three centuries ago. Indeed, mounting evidence in economics and other domains
suggests that early childhood environment can have persistent impacts on numer-
ous later life outcomes, primarily mediated through the accumulation of human
capital ( [Currie and Almond, 2011]). One of the most salient components of this
environment is health status during infancy and childhood that plays a crucial role
in the formation of human capital and explains a significant share of the varia-
tion in several important non-health adult outcomes. Birth weight, a widely used
measure of the child’s endowment at birth, is a strong predictor not only of health
status in adulthood, but also educational attainment, labor market participation and
income, whereas low birth weight, the condition of being born with a weight be-
low 2,500 grams, has significant negative long-term effects on the aforementioned
outcomes ( [Currie and Hyson, 1999, Black et al., 2007]). Moreover, there is con-
clusive evidence of a strong correlation between the birth weight of mothers and
the birth weight of their children, particularly for poorer women, and this plays a
significant role in the intergenerational transmission of income and socio-economic
status ( [Currie and Moretti, 2007, Currie, 2009]).

But early life circumstances also refer to events that occurred prior to birth,
in the prenatal period. In medicine, the fetal origins hypothesis, put forward by
Barker ( [Barker, 1990]), postulates that numerous adult diseases have their ori-
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gins in the prenatal period, when the fetus adapts to the environmental cues and to
the predicted postnatal environment. This hypothesis has since been explored in
economics, and it was shown that in utero conditions, and especially adverse fetal
shocks, can have significant deleterious effects both in the short run as well as in
the long run on human capital measures that also extend beyond health outcomes.

As such, birth weight has been found to be negatively affected by nutritional
deprivation during pregnancy caused by, for example, Ramadan observance ( [Al-
mond and Mazumder, 2011]) or financial hardship in economic downturns ( [Boz-
zoli and Quintana-Domeque, 2014] ). Maternal exposure during pregnancy to psy-
chological stress, such as that induced by armed conflict ( [Camacho, 2008]) or
distressing economic news ( [Carlson, 2015]), also lowers birth weight, and similar
effects have been shown as a consequence of prenatal exposure to environmental
pollutants ( [Currie and Schmieder, 2009]). However, these deleterious effects at
birth are conditional on the child being carried to term. Significant fetal insults
can have such a large negative effect that the least fit fetuses are miscarried, and
the culling mechanism leads to better average health status in the surviving cohort.
This selection in utero phenomenon has been documented in response severely
stressful events, such as civil conflicts ( [Valente, 2015]). However, the effects of
fetal insults may remain latent until adulthood and affect non-health outcomes. For
example, [Almond et al., 2009] finds that exposure while in utero to the radioactive
fallout from Chernobyl led to worse performance in secondary school, but did not
affect heath status. Very importantly, it seems that that early life shocks occur more
frequently and have larger impacts on children from poorer families ( [Case et al.,
2002]).

This body of literature that shows that early life environment, as the sum of pre
and post birth influences, has a large effect on the accumulation of human capital
has then important policy implications. Policies and remediation programs could
be designed to reduce the incidence of shocks or adverse effects that impact child
health, either before or after birth. Reducing inequalities in child health in gen-
eral, and in health at birth in particular, could be an effective means of increasing
the equality of opportunity and improving adult outcomes and breaking the inter-
generational transmission of poor outcomes. It is thus important to understand in
greater depth the determinants of early child health, and how social and economic
policies directly or indirectly affect this essential part of the human capital stock.
The work in this thesis contributes to this strand of the literature by investigating
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further the determinants of early child health and the effects on health at birth of
specific policies and programs, in the Romanian context.

Early life environment is also implicitly related to the fertility decisions of par-
ents, and the parental investment response to the previously discusses shocks. The
seminal work of Becker ( [Becker, 1960]) outlines the trade-off between quantity
and quality of children and analyzes how the demand for fertility is affected by
the cost of children, and the relationship between income and fertility. Parental in-
vestments during early childhood may compensate or reinforce the effects of early
shocks; [Hsin, 2012] finds using a siblings sample that less educated mothers devote
more total time to heavier birth weight children, whereas better educated mothers
devote more total time to lower birth weight children, with the compensating ef-
fects being much larger than the reinforcing effects. The last chapter of this thesis
investigates the role of financial incentives on fertility, reproductive behavior and
early investments in child health by exploiting a major change in the maternity
leave benefits policy in Romania.

1.2 Romanian context

Romania, European Union’s seventh largest member state by population size but
second to last by GDP per capita, provides excellent opportunities to study the de-
terminants of early life environment and fertility. After several decades under a
communist regime that enforced drastic pro-natalist measures, which included an
abortion ban and penalties for childless couples, the country transitioned to democ-
racy and liberalized fertility choices, by re-legalizing abortion and the use of fertil-
ity control methods. The regime shift led to a very large drop in the total fertility
rate, from 2.30 in the late 1980s to 1.30 just a decade later, and the highest abor-
tion rates in Europe. These spiked in 1990 to a staggering 3152 abortions per 1000
live births in 1990 and then steadily decreased to roughly 1000 abortions per 1000
births in 2000 and halved again by 2010, but remained double relative to the Euro-
pean Union average. Family policies were updated to accommodate the new market
economy, and suffered several substantial changes over the last decades. While the
scope of benefits for families increased up to 2010, Romania experienced decreas-
ing fertility rates and negative population growth.

In terms of child health at birth, although significant progress has been reg-
istered, Romania still registers high low birth weight rates and infant death rates
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relative to the European and US averages. The average low birth weight rate in Ro-
mania over the last two decades has been 9%, compared to an EU average of 6.5%.
For infant mortality, the rate per 1000 live births decreased steadily from over 20
in the early 1990s to little over 10 in 2010, whereas the average rate in the other
European Union countries rate decreased over the same period from roughly 10 to
4. These statistics indicate that there is a large scope both for direct and indirect
interventions that target child health at birth and other components of the early live
environment.

Despite the increasing checks and balances that are being placed on the political
system, the Government, which holds the executive power, frequently intervenes in
the legislative process by de facto introducing new laws or changing the content of
already active ones through Emergency Ordinances. As such, over the last decades
the major laws governing health, education or social assistance changed radically
and suddenly several times, without parliamentary consensus or prior consultations
with the civil society. These provide excellent sources of quasi-natural experiments
induced by unexpected policy changes, that are decided upon and implemented
over very short periods of time, which most often do not provide the individuals
the opportunity to adjust their behavior prior to the change.

1.3 Summary of the thesis

This thesis contains three empirical papers that explore the socio-economic de-
terminants of early child health, using quasi-natural experiments induced by policy
changes. The first paper investigates the effects of income shocks during pregnancy
on the health at birth of children in utero at the time of the shock and finds evidence
that the selection effects of economic shocks can be larger than the scarring ef-
fects. The second paper evaluates the effects of a public health program targeted
at a very disadvantaged ethnic minority that provided information to increase the
health status of women and children; we show that information provision increases
the take-up of prenatal care, but may be insufficient to improve children’s health
outcomes at birth. The third paper assesses the effects of financial incentives, in
the form of maternity leave benefits, on fertility behaviors and early investments
in child heath. We find effects in line with the Becker model of fertility ( [Becker,
1991]) and the trade-off between quantity and quality of children.
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Paper I, "Austerity Measures and Infant Health. Lessons from an Unexpected

Wage Cut Policy" (with Andreea Mitrut), analyzes the effects of an exogenous in-
come shock during pregnancy on health at birth of children in utero. We use the
quasi-experimental setting created by a major (25%) and unexpected wage cut aus-
terity measure that affected all public sector employees in Romania in 2010. We
use all registered births in Romania over the period 2007-2010 in a double differ-
ence design, where we use out of the labor force mothers as the control group. Our
main findings indicate an overall improvement in health at birth, measured as the
probability of low birth weight, for boys exposed to the shock in early gestation,
whereas there are no effects on girls of any gestational age. Additionally, we find
a decreased sex ratio at birth among early exposed children. These findings are
consistent with the selection in utero theory hypothesizing that maternal exposure
to a significant shock early in gestation preponderantly selects against frail male fe-
tuses, with healthier survivors being carried to term. This is the first economic study
to find evidence consistent with selection in utero induced by economic shocks.

In Paper II, "Bridging the Gap for Roma Women: The Effects of a Health Medi-

ation Program on Roma Prenatal Care and Child Health" ( with Andreea Mitrut),
we investigate the effects of a large public health program, targeted at a highly
disadvantaged ethnic group, on maternal and child health. Roma, Europe’s largest
minority, face poverty, social exclusion and life-long inequalities, despite the in-
tensified efforts to alleviate their plight. The Roma Health Mediation program was
designed as a large-scale public health program, aiming to improve the health status
of pregnant Roma women and their children with the help of trained Roma health
mediators from the local community. Mostly through home visits, the mediators
provided information and basic health education, and facilitated the communica-
tion between Roma ethnics and medical practitioners. Using unique register data
from Romania, we exploit the spatial and temporal variation in the implementation
dates of the program at the locality level to identify the causal effects of the Roma
Health Mediation program on prenatal care take-up rates and child health at birth
for Roma ethnics. We find that the program had a very large impact on the take-
up rates of prenatal care services, which increase with time since implementation.
Despite the large improvements in prenatal care take-up rates, we find no changes
in the health outcomes at birth of Roma children, in line with previous literature on
the limited effect of prenatal care in non-problematic pregnancies on health at birth.
However, we do find evidence of a decreased number of stillbirths and infant deaths
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at the locality level after the program implementation, but due to data limitations,
it is unknown whether these were Roma ethnics.

Paper III, "The Effects of Financial Incentives on Fertility and Early Invest-

ments in Child Health" identifies the impact of financial incentives on fertility be-
havior and early child outcomes using an unexpected change in the way maternity
leave benefits were awarded. The change entailed the switch from proportional
(equal to 85% of the mother’s pre-birth earnings) to fixed benefits, with the level
of the fixed benefits larger than the wage income of most employed women. Us-
ing data from the Romanian Reproductive Health Survey collected one and a half
years after the policy change announcement, I explore the entire spectrum of in-
dividual level decisions related to fertility: decision to conceive, decision to carry
the pregnancy to term, and several important outcomes conditional on live birth
(maternal behavior during pregnancy, child health at birth and early investments
in child health). I employ a double difference identification design in which em-
ployed women are the treatment group and out of the labor force women are the
control group. Although marginally insignificant, the main findings suggest that
the substantial increase in the financial incentives led to an increase in concep-
tion rates and a decrease in the probability of abortion, especially for women from
poorer households, who benefited more from the policy change. Employed moth-
ers who benefited from the change appear to have worse prenatal behaviors but
have children with better health outcomes at birth. Employed mothers who were
disadvantaged by the change make more investments in child health.
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Chapter 2

Austerity Measures and Infant Health. Lessons from an
Unexpected Wage Cut

Simona Bejenariu∗ Andreea Mitrut†

Abstract
We investigate the effects on the health at birth of children exposed in utero to a ma-
jor (25%) and unexpected wage cut austerity measure that affected all public sector
employees in Romania in 2010. Our findings suggest an overall improvement in
health at birth for boys exposed to the shock in early gestation and a decreased sex
ratio at birth among early exposed children. These findings seem consistent with
the selection in utero theory hypothesizing that maternal exposure to a significant
shock early in gestation preponderantly selects against frail male fetuses.

JEL classification codes: I19, J13, J38, I38
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2.1 Introduction

(How) Are the unborn children affected by austerity measures? While children
in utero are not the intended target of the recent austerity programs, they may be
negatively affected as governments across many countries take action to eliminate
unsustainable budget deficits. Within the framework of the fetal origin hypothesis
put forward by [Barker, 1990], recent evidence shows that, indeed, disruptions in
prenatal conditions, caused by fetal shocks,1 have scarring, life-long consequences
(see [Almond and Currie, 2011, Almond and Mazumder, 2011]). While prior work
has found that extreme events can substantially affect fetal health,2 little is still
known about the effects of shocks induced by economic phenomena. Understand-
ing whether and how economic downturns affect fetal development is especially
relevant in the aftermath of the Great Recession, which caused significant economic
disruptions and forced governments to impose harsh austerity measures. Public sec-
tor wages were frozen in numerous European countries, while others implemented
wage cut policies.3 In this paper we exploit the most drastic wage cut austerity
measure implemented in Europe, entailing a 25% cut in wages and in all the addi-
tional benefits for all public sector employees in Romania starting July 1st, 2010.
This led to a drop of 60.1 percentage points in the public sector wage premium.4

This unexpected and major wage cut provides an excellent setting to explore the
effects of an exogenous income shock on health outcomes at birth.

The effects of economic phenomena on fetal environment are, in general, quite
difficult to disentangle as their timing is usually diffuse, lacking a precise onset
date, and they may affect fetal health through multiple channels simultaneously
( [Almond and Currie, 2011]). During economic hardship, individuals may reduce
expenditures on consumption goods, and nutritional restrictions may affect the un-
born child. At the same time, the countercyclical pattern of consumption of health-

1Fetal shocks are defined broadly as events that alter the fetal environment, and give rise to fetal
stressors that may induce developmental adaptations in the unborn child, as they signal a change in the
predicted postnatal environment ( [Gluckman and Hanson, 2005]).

2E.g. civil and military conflicts ( [Catalano, 2003, Mansour and Rees, 2012, Valente, 2015]), natural
disasters ( [Almond et al., 2007]), terrorist acts ( [Glynn et al., 2001, Camacho, 2008]) and pandemics
( [Almond, 2006]).

3Wage cuts were implemented in: Romania (25%, 2010), Czech Republic (10%, 2011), Estonia
(6%, 2009-2010), Greece (20%, 2012), Ireland (5%, 2010), Hungary (7%, 2008-2010), Latvia (15%,
2009-2010), Lithuania (15%, 2009-2010), Portugal (5%, 2011), Slovenia (4%, 2011), Spain (5%, 2010).
We discuss in Section 2 that the wage cut austerity policy was most likely not anticipated in Romania.

4The public sector wage premium fell from +44.5% in 2009 to -15.6% in 2010 (a loss of 60.1
percentage points) (source: Industrial Relations in Europe 2012 Report, European Commission).
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damaging goods and the decrease of the opportunity cost of health-improving be-
haviour may offset the negative effects and lead to better infant heath at birth. In
addition, maternal prenatal stress, caused by the financial insecurity entailed by
economic shocks, may have either scarring and/or culling effects, leading to an
ambiguous net effect of economic shocks on health at birth, depending on a wide
array of factors. Thus, some studies find evidence of deteriorating health outcomes
at birth ( [Bozzoli and Quintana-Domeque, 2013, Paxson and Schady, 2005, Bur-
lando, 2010, Lindo, 2011]), whereas others find that the effects of improvements
in risk-related behavior during pregnancy and maternal selection prevail over the
scarring effects, the net result being an improvement of the health of in utero ex-
posed children ( [Dehejia and Lleras-Muney, 2004]). Additionally, the sex-ratio at
birth has also been found to respond to economic circumstances ( [Catalano and
Bruckner, 2005, Catalano, 2003, Catalano et al., 2009]). [Bozzoli and Quintana-
Domeque, 2013] document the pro-cyclical effects of economic fluctuations in Ar-
gentina on the birth outcomes of children, noting that birth weights are sensitive to
macroeconomic fluctuations during the third trimester of pregnancy via the nutri-
tional deprivations channel and during the first trimester of pregnancy via the ma-
ternal stress channel. [Almond et al., 2011] look at the effect of the Food Stamps
Program in the US as a positive shock in utero and find improvements in health
outcomes at birth.

However, these effects observed at birth and/or later on in life are, in fact, con-
ditioned on the fetus surviving the pre-birth period. Medical literature finds that
significant prenatal maternal stress, especially during early gestation, may induce
a selective mortality of the least fit fetuses through increased miscarriages. This
process, known as selection in utero, may yield a positive selection of those that
are carried to term, visible in an improvement in the health outcomes of the af-
fected cohort, with weak male fetuses significantly more affected than female fe-
tuses ( [Hobel et al., 1999, Catalano et al., 2009]).

This paper contributes to the literature on the impacts of (negative) economic
shocks on the health outcomes at birth by exploring a unique austerity measure,
unexpected in its magnitude (25% cut in wages and in all benefits) and timing (to
start with July 1st, 2010, after being firstly announced on May 7th, 2010). The
distinct occurrence of the shock eliminates the problem posed by diffuse timing or
endogenous income reductions and allows us to pursue a clean identification strat-
egy to infer the causal effects of an income shock on birth outcomes of children
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exposed in utero. Our findings indicate that maternal exposure to economic inse-
curity and income loss may lead to what appears to be selection in utero. While
some evidence of selection in utero induced by economic fluctuations is provided
in epidemiology and demography (e.g., [Catalano et al., 2010], [Catalano, 2003]),
this is the first study to show consistent evidence that unexpected austerity mea-
sures (entailing large income cuts) experienced during early pregnancy may lead to
fewer, but apparently healthier boys at birth.5

Our main empirical strategy to assess the impact of the unexpected income
shock on health outcomes at birth is a difference-in-difference (DD) specification.
We use the Romanian Vital Statistics Natality files containing the universe of births
for the period 2007-2010 and compare outcomes at birth for children in utero at the
time of the policy announcement belongings to mothers employed in the public sec-
tor and housewife (or alternatively, privately employed) mothers in 2010, relative to
earlier years. We will focus on women already pregnant at the time of the austerity
announcement to mitigate the concern related to the change in the composition of
families choosing to conceive. Unfortunately, we are not able to clearly disentangle
between the impact of announcement per se and the wage cut two months after.

Our main findings suggest an overall improvement in health at birth as mea-
sured by a 1.4 percentage point (pp) decrease (13% of the mean) in the probability
of low birth weight of children exposed to the shock during their 1st trimester of
gestation. We find significant improvements in health at birth exclusively for boys
and not for girls, driven by significant effects for those who have been exposed to
the shock starting with very early developmental stages (1st trimester), a decrease
of 2.9 pp (29% of the mean) in the probability of low birth weight. This effect
is particularly large for boys belonging to highly educated mothers. We also find
indications of a decreased sex-ratio at birth of about 3.3 percentage points (6.7% of
the mean) for the same sub-sample of children. Our results hold to a wide series of
falsification and robustness tests, including a mother’s fixed effects specification.

Using complimentary datasets, we investigate the potential mechanisms through
which the austerity measures affected health at birth and find evidence which seem
to indicate that selection in utero due to maternal prenatal exposure to the policy
shock resulted in a healthier but smaller cohort of boys. Yet, we cannot fully un-

5Within economics, [Valente, 2015] documents selection in utero following a civil conflict in Nepal,
while [Nilsson, 2014] finds that boys exposed early in utero to an increase in the availability of alcohol
in Sweden are more likely to be spontaneously aborted.
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derstand whether the fetal stressors are related directly to stress per se (through in-
crease in cortisol level) and/or indirectly, through higher intake of alcohol or smok-
ing consumption. Overall, our findings are consistent with the medical literature
that has established that weaker males are more vulnerable to adverse conditions
in utero and that maternal prenatal stressors raises the fitness criterion of children
in utero. The remainder of the paper is organised as follows: Section 2.2 depicts
the Romanian context in which the policy change occurred, and presents the data
we are using. Section 2.3 describes the empirical strategy, and presents the main
results, followed by several sensitivity checks. In Section 2.4 we discuss the po-
tential mechanisms through which an income shock may affect birth outcomes and
further test these mechanisms in Section 2.5. Section 2.6 contains a series of further
robustness checks that support our main results. Section 2.7 concludes.

2.2 Background and data

2.2.1 The Romanian context

Romania experienced sizable economic and politic insecurity throughout most of
its post-communist period.6 Thus, the international financial crisis that unfolded
in the autumn of 2008 was taken lightly in Romania: politicians invoked a decou-
pling of the Romanian economy from the world markets, and the public opinion
was moderate in its expectations: the autumn 2008 Euro-barometer showed that
more than half of respondents anticipated no change or even an improvement in
the general economic situation of Romania, with the same attitude prevailing in the
2009 waves of the survey.7

The first political signs of the recognition of the deteriorating state of the Ro-
manian economy came in March 2009, when the Government initiated discussions
with the IMF. After signing a stand-by accord in June 2009, politicians promoted
the agreement as an opportunity for state reorganization, but subsequent proposed
measures were mild and noncontroversial. Moreover, the political class transmitted
an overall confident message in the lead-up period to the presidential elections of

6Although negative growth rates were replaced by high growth rates beginning in 1999, they were
accompanied by high inflation rates and significant public deficit. In 2000, when the GDP growth rate
turned positive, the annual inflation rate was over 40%, whereas in 2004, when the GDP annual growth
rate reached a peak of almost 9%, the annual inflation rate was still above 10%.

7http://ec.europa.eu/public_opinion/cf/
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December 2009. After being re-elected, the incumbent President declared that "(...)
we expect significant growth in the first part of 2010".8

In this context, the President’s announcement on the national TV, on May 7th,
2010, that public sector wages and social security benefits would be cut was unex-
pected and gave rise to widespread social unrest and political dispute. The decision
was made by the Government and the President after the latest round of negotia-
tions with the IMF and was not preceded by any discussions in the Parliament or
with social partners, nor was publicly mentioned as a potential policy. The mea-
sures, involving a 25% cut in wages for all public sector employees, the revocation
of most of their financial and in-kind incentives and a 15% cut in unemployment,
maternity leave benefits and several other social security benefits, were aimed at
re-establishing the budgetary balance agreed to with the IMF. Thus, for pregnant
women employed in the public sector at the time of the announcement (our treat-
ment group), the austerity policy had a threefold effect: a monthly income drop due
to the wage and benefits cut; a decrease in the annual average wage income which
would lead to a lower (forthcoming) child care allowance, calculated as 85% of the
average income obtained over the 12 calendar months preceding the birth of the
child; and a 15% cut in the recalculated child care allowance to be received after
birth.

One month after the announcement of the austerity measures, the Finance Min-
ister gave a speech pertaining to the delusional nature of the government’s previous
statements on the economic status of the country and on the completely unexpected
nature of the policy: “As a Finance Minister I am telling you that we could have
lied six more months, we could have borrowed for six months, [...] and could have
waited six months to see what happens. The fact that what we are doing entails
a political risk that nobody imagined a month and a half ago shows a complete
responsibility of this Government towards the Romanian citizens”.9 He was dis-
missed shortly after.

The measures were included in a set of legislative projects drafted by the Gov-
ernment soon after the President’s announcement and forwarded to the Parliament
to be adopted through a special procedure that circumvented the regular and lengthy

8http://goo.gl/sMcVEV (in Romanian). Early in 2010, the Government adopted a graver atti-
tude toward the worsening economic crisis as the IMF required concrete actions to reduce the significant
budget deficit. As such, on March 16th, 2010, the Prime Minister presented in front of the Parliament
the anti-crisis measures that were being implemented, all as economic stimulus, aimed at improving the
business environment and reducing tax evasion.

9http://goo.gl/bJNNYr (in Romanian)
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law making procedures.10 On June 30th, the President promulgated the laws, which
came in effect July 1st, with an initial duration of 6 months, but in fact in January
2011 public sector wages were not restored to their initial level.11

Overall, it is safe to assume that the austerity measures were not anticipated,
in both their unprecedented scope and magnitude, or their timing. In our empirical
strategy we will focus on women working in the public sector, already pregnant
at the time of the austerity announcement, to mitigate the concern related to the
change in the composition of families choosing to conceive. Even though the aus-
terity measures were unanticipated, we cannot exclude “written on the wall”.12 The
possible selections into fertility will be addressed later in the paper.

The public sector wage cuts affect females significantly more than men due to
the structure of the public sector employment.13. In Romania, the publicly em-
ployed women are concentrated in Health, Social Services and Education sectors,
and had, even before the austerity measure, lower average wages both relative to
the private sector and to other public, male dominated sectors such as Local Ad-
ministration and Defense.14 In addition, recent evidence shows that the insecu-
rity coupled with the economic crisis has worsened the perception of work-related
stress in all European countries in general, and in Romania, already ranked high,
in particular, making the publicly employed women the most affected by the wage
cut, both in monetary and psychological distress terms (see [Vîrgă et al., 2012]).

10The Romanian Constitution allows, as an exception, that the Government assumes responsibility
for a specific law in front of the Parliament, with the law under consideration being adopted by default
if the Government is not dismissed in the first 3 days by means of an adopted censorship motion. The
Parliament can withdraw the trust awarded to the Government by adopting a censorship motion, which
necessarily means that the Government is dissolved, the law proposed is not adopted and a new Gov-
ernment needs to be invested. After the Government assumed responsibility on the Austerity Laws, a
censorship motion was initiated by the opposition parties in the Parliament but because of a tight major-
ity of the governing coalition, the censorship motion was not adopted (though by a very close margin)
and the Laws were passed in a slightly modified version.

11It is important to distinguish between a permanent and a temporary wage cut: transitory changes in
wages have no effect on lifetime income or on total fertility though they may affect the timing of fertility,
while a permanent wage cut has an ambiguous effect as it may decrease the relative cost of children
which, in turn, may increase the demand for children or, because of a lower income, it may decrease
the demand for children; [Becker, 1965, Heckman and Walker, 1990]. Even if temporary, households
might respond as though these changes are permanent if people are myopic or uncertain about the nature
of the changes ( [Dehejia and Lleras-Muney, 2004]). This was most likely the case in Romania, with
most households perceiving the wage cut as permanent, because of numerous inconsistent enforcement
of laws.

12At that time Romania experienced an increase in the unemployment rates in the private sector, that
rose from a relatively stable level of 4 to 5% before 2009 to 8% in March 2010.

13Source: Industrial Relations in Europe 2010 Report, European Commission
14Source: Statistics Romania.
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2.2.2 The impact of the austerity measures at household level

To understand the size of the impact of the austerity, we use the Romanian House-
hold Budget Survey (RHBS), the main tool of assessing population expenditures
and revenues, covering about 30,000 households/year and containing detailed in-
come and expenditure information. We compare here households with at least one
publicly employed member and households with no publicly employed members,
just before (January-July 2010) and after (August-December 2010) the austerity
measures implementation. The results in Table 2.1 indicate a significant decrease
in household wage related income of 16.7% and in total household income of about
7% for households with at least one publicly employed member.15 Not surprisingly,
the wage related income drop is larger for high-educated households (about 21.7%
in column 2) because the high-educated publicly employed members were more
likely to attract more wage related income (through bonuses, in-kinds wage re-
lated transfers) which were also annulled. Overall, the households affected by the
shock seem to have no significant changes in food-related (column 4) or alcohol
and cigarettes (column 5) expenditures, but they have significantly reduce non-
food (column 6) and services expenditures (column 7). Finally, column (8) seem to
indicate that households react to the wage shock by decreasing the (formal) savings
with about 11.9%.

2.2.3 Data and working sample

In our main empirical exercise we use the Vital Statistics Natality (VSN) records
for years 2007 through to 2010,16 as our main dataset. The VSN records cover
the universe of live births, with detailed information about the newborn and the
socio-economic characteristics of the parents, recorded at the time of the birth:
(a) characteristics of the child: date of birth, gender, ethnicity, whether singleton
or multiple birth, birth weight and duration of gestation in number of weeks; (b)
characteristics of the mother: date of birth, occupational status, education, marital

15It is not surprising that the wage drop was not 25% (or higher) as the data provides information at
the household level. Also, we show these results only for urban households (see the explanations in the
next section).

16In 2011, Statistics Romania changed the data registration process for the VSN, and no longer col-
lects information on a wide array of maternal and child characteristics which we use in the current
analysis. Also, we cannot use pre-2007 VSN datasets since we do not have access to RHBS datasets
prior to 2007, hence we cannot calculate the predicted probability of public employment, as will be
discussed shortly.
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status, county and locality of residence, and mother’s fertility history: total number
of births, number of children born alive, fetal deaths, month of first prenatal check-
up and an indicator for home delivery; (c) characteristics of the father: date of birth
and his occupational status.

We restrict our sample to mothers between 16 and 45 years of age that were
pregnant on May 7th each year and exclude multiple births, which leaves us with
a sample of 846,778 births over the period 2007-2010. In the baseline estimations
we will focus on children born from mothers living in urban areas, accounting for
465,754 of all births. Given the nature of the policy change, there are reasons to ex-
pect that effects would be concentrated among urban rather than rural households.
Firstly, among the employed women of fertile age, living in rural areas, only about
8% work in the public sector compared to about 30% of the employed women from
urban areas (source: RHBS). Secondly, we suspect that the wage cut policy affected
the rural households much less relative to the urban households because in wage
income represents less than 20% of the total household income in rural areas, com-
pared to an average of 60% for families living in urban areas ( [Firici and Thomson,
2002]).17 Even though our empirical analysis discusses urban households, we also
show that our main results hold when we look at all households. Summary statis-
tics for our main variables for the urban mothers are found in Table 2.2, column
block 1.18

A key variable in our empirical specification is the mother’s occupational status.
The VSN records the mother’s occupational status using the following categories:
employed, entrepreneur, self-employed in agricultural activities, self-employed in
non-agricultural activities, unemployed, housewife, retiree, and other situations.
However, the employed category does not differentiate between public and private
sector of employment.

Because the policy specifically targeted the public sector employees, we pro-
ceed by making use of the RHBS for the 2007-2010 period, which includes the
same socio-economic characteristics as the VSN and in addition records the sector
of employment. We estimate a conditional probability that an employed woman
works in the public (vs. the private) sector and conduct out of sample estimation
to assign mothers in the VSN probabilities of public employment (we will come

17Agricultural own-production income is estimated as high as 46% for rural households and about
13% for urban households ( [Firici and Thomson, 2002]).

18Appendix Table 2.12 in the Appendix A shows the descriptive statistics for the urban and rural
sample.
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back to this issue in Section 3.2.2. and in Appendix B). Next, to define our treat-
ment group, we make use of information provided by the Romanian Ministry of
Labour, Family and Social Protection (MLFSP) regarding the recipients of child
care allowance.19 At the end of 2010, among the employed mothers receiving child
care allowance, 20% were working in the public sector and 80% in the private sec-
tor.20 We use this percentile split and classify as publicly employed the employed
mothers with the 20% highest predicted probabilities. We will conduct several sen-
sitivity analyses with respect to the choice of the threshold percentile (including
estimating a model using the continuous measure of the probability rather than a
binary indicator) and the assignment into the treatment group (see Section 3.2.2
and Appendix B).

The main characteristics of the publicly employed mothers as defined by the
20-80 split are shown in Table 2.2, column block 2. Compared to the sample of all
employed mothers, shown in column block 3, the publicly employed mothers are,
on average, older, more likely to be married and more educated. Reassuringly, this
composition matches very well that of the publicly employed women in the RHBS
data.21 Relative to all mothers or to all employed mothers, the publicly employed
mothers seem to have healthier children as measured by birth weight and gestation
length. In column block 4 we show the main characteristics of the housewives
mothers, accounting for about 30% of all mothers in urban area.22 Housewives
mothers are, on average, younger, less likely to be married, lower educated and
have children with worse outcomes at birth relative to mothers in column blocks 1
to 3.

At this stage we also check possible anticipatory effects in terms of selection
into motherhood of the austerity measures. Overall, from Table 2.2 we observe that

19Child care allowance is awarded to either one of the parents who has obtained any form of taxable
income in the 12 months preceding the birth of the child. Basically all employed mothers receive this
allowance.

20MLFSP does not hold centralized information on the number of recipients of child care allowance
by the child’s month, year and county of birth and mother’s sector of employment.

21Albeit a small sample, among the 230 mothers (with a child one year old or less between 2007 and
2010) employed in the public sector, 77% have high education, while only 6% have secondary education.
Among the employed women in the private sector who have recently become mothers (1,102), only
30% have higher education, 40% have high-school education and 22% have secondary education. This
matches very well with the composition we obtain in our treatment group based on the 80-20 split.

22For the entire sample including urban and rural women, the occupational structure reveals that
47.8% of women giving birth in 2010 are employed; 42.6%, housewives; 0.15%, business-owners; 1%,
self-employed in non-agricultural activities; 0.2%, self-employed in agriculture; 1.8%, unemployed;
0.2%, pensioners; and 6.25%, other situations. This structure is quite stable over the years and the area
of residence.
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employed mothers who give birth in later years in urban areas seem to be better
educated (more likely to have higher education) which may be due to a positive
selection into motherhood, but also because a well-recognised trend in education
in Romania.23 The publicly employed mothers, even though are on average more
educated compared to the other occupational categories, in 2010 (relative to before)
they are less likely to have a higher degree and more likely to only have a post-high
school degree, suggesting a negative selection.

To address the issue more formally, in Table 2.3, for each occupational category
we run regressions with mothers’ observable characteristics as outcomes. Overall,
mothers pregnant on May 7th, 2010, relative to those pregnant before, are more
likely to be more educated and slightly older. This is also true for the housewives
and particularly for the privately employed mothers. The effects are significant and
quite large as a percentage change from the mean. However, publicly employed
women pregnant at the time of the announcement seem to be less educated (more
have only secondary or high school and fewer have a higher education) and they are
less likely to be married. Albeit statistically significant, the changes relative to the
mean are not as large as for the privately employed or for the housewives mothers.24

Overall, our results indicate that, even though the austerity measures were most
likely unanticipated, the overall economic context has influenced the fertility timing
decision of Romanian women and has altered the composition of mothers becoming
pregnant. These findings are in line with other studies (see [Dehejia and Lleras-
Muney, 2004] for the US) that show that in turbulent economic times, we may
observe an increase fertility of low-skilled women (as measured by education) and
a negative selection for the high-skilled ones.25 It is important to note that using our

23See Appendix A, Figure 2.4. The significant increase in the number of higher educated individuals
is due to the massive increase in the number of private universities. Figure 2.5 shows that over the 2003-
2010 period, while the proportion of employed mothers with primary education is relatively constant
across years, there is an increase in the employed mothers with higher education matching the decrease
of the employed mothers with secondary education.

24An alternative way to analyse the selection into fertility issue is to estimate the baseline difference
in difference regressions comparing the characteristics of the publicly employed mothers with those of
the housewife mothers, pregnant at the time of the austerity measures announcement relative to the same
period in previous years. In accordance with the previous findings, we find that relative to housewife
mothers, publicly employed mothers from urban areas are less educated (lower probability to have
higher degree and higher probability to have secondary education), younger, less likely to be married
and have an unemployed husband. The results are presented in Appendix Table 2.13.

25The net effect of an economic shock is theoretically ambiguous and hinges upon the mother’s skill
depreciation rate and on whether capital markets are perfect ( [Dehejia and Lleras-Muney, 2004]). One
may hypothesize that low-skilled women are less likely to have a human capital that depreciates during
a temporary absence from a job during pregnancy and after birth (and assuming that capital markets are
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difference-in-difference identification strategy, a negative selection in the treatment
group and a small positive selection in the control group would bias the results
towards zero and thus any significant results would not be driven by this selection.

2.3 Identification and main results

2.3.1 Identification strategy

To test whether the austerity measures changed the outcomes at birth of the chil-
dren in utero at the time of the announcement (May 7th, 2010) relative to children
conceived in earlier years, we rely on a difference-in-difference (DD) specification.
Our treatment group consists of pregnant women classified as working in the public
sector while our control group consists of pregnant housewives. Thus, we compare
outcomes at birth between children in utero on May 7th, 2010, and May 7th of the
previous years (2007-2009), with mothers working in the public sector and house-
wives. Housewife mothers is our preferred control group as they are least likely
to have been affected by the austerity measures: they are out of the labour force
and they do not receive any social assistance benefits (such as unemployment or
maternity leave benefits).26 Moreover, they are the second most numerous group
by mothers’ occupational status, after employed mothers. We acknowledge that
housewives may not be an ideal control group and therefore we will also consider
the mothers classified as privately employed as an alternative control group. They
are not our preferred control group because they are also defined based on the 20-80
split; moreover, we have also shown in the previous section a substantial (positive)
change in the composition of privately employed women who become pregnant in
2010 which, most likely, will bias our results towards zero.

We measure health at birth using the low birth weight indicator, defined as a
birth weight less than 2,500 grams.27 Our baseline specification, estimated using

perfect); if so, then in low-wage periods, we may observe an increase fertility of low-skilled women.
26Housewife is defined as a person engaged in domestic work such as preparing food, maintenance

and home care, domestic industry activities not intended for sale, care and education of children and
who does not receive a formal income.

27Using birth weight as a continuous outcome provides fairly similar results. We focus on low birth
weight since it is a more accurate measure of neonatal health and a better predictor for infant health,
being the leading cause of neonatal and infant mortality ( [Stein et al., 2006]).
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ordinary least squares, is the following:

Outcomeimrt = α+ β1Publici + β2Publici ∗ Utero2010i+

ηt + γ1Xi + θr + θrt + δm + σcrt + εimrt (2.1)

where i indexes a child born in month m by a mother living in county r in year
t; Publici is an indicator that equals 1 if the mother of child i works in the public
sector and 0 if she is a housewife (or works in the private sector in an alternative
specification). Our key coefficient is β2, on the interaction between Public and
an indicator whether the child was in utero in May 7th 2010. This measures the
change in outcomes after the 2010 announcement relative to earlier years, among
women that work in the public sector relative to housewives. ηt are year indicators
that equals 1 if child i was in utero on May 7th in year t; Xi is a vector of con-
trol variables for maternal and child characteristics: child’s gender, mother’s age
at birth and its square, mother’s education, ethnicity, marital status, child’s parity,
number of children alive, indicator for prenatal control, gestation month of the first
prenatal care visit in the current pregnancy and an indicator for home delivery. Our
main specifications also include the father’s age and its square together with indi-
cators for his employment status (whether employed, entrepreneur, self-employed
in agricultural activities, self-employed in non-agricultural activities, unemployed,
retiree or other situations) at the time of the child birth.28 θr are 42 county indica-
tors, while θrt are linear county specific trends; δm are months of birth indicators;
with σcrt, we control for the female unemployment rate in the month of concep-
tion for each county and year of conception.29 We cluster the standard errors at the
county level (42 clusters), even though we get very similar standard errors without
clustering.

The key identification assumption in a DD framework is that, absent the policy
change, we would not observe any difference in our outcomes between publicly
employed mothers and housewives in 2010 relative to earlier years (the parallel

28Information for the fathers is available regardless of the mother’s marital status. However, it is
missing for about 23 percent of the unmarried mothers. For this sample, albeit very small, we have
imputed the missing information with the relevant locality average. Our results are not sensitive to
including or not this sample.

29The VSN does not include information on mothers drinking or smoking habits. Including controls
for the average expenditures on cigarettes and alcohol, at the county level, for each year and gestational
month c from conception to birth does not change our results. Same if we include the average con-
sumption expenditures on food at the county level for each gestational month from conception to birth.
Results available.
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trend assumption). To examine the plausibility of this assumption we add two
interaction terms to the baseline model: the Public indicator interacted with year
indicators Utero2008 and Utero2009.30

Because the literature suggests that the effects of in utero shocks may vary ac-
cording to the stages of gestation, we will explore the fact that at the time of the
shock children were in different gestational stages. The VSN data contains the ges-
tational age in number of weeks at birth and we are able to infer the gestational
age at the date of the austerity announcement.31 Using this information, we split
our sample into the following categories according to their gestational age at May
7th, the time of the policy announcement: 1) children in the 1st trimester (up to 12
weeks), who were exposed the longest to the policy: to the announcement shock in
early pregnancy and to diminished income later in gestation;32 (2) children in the
2nd trimester (13-24 weeks), who were unaffected during the 1st trimester, but ex-
posed to policy shock during their 2nd trimester, and to both stress and diminished
income in late gestation; (3) children in the 3rd trimester (more than 25 weeks),
exposed only to the announcement shock in late gestation. It is important to clarify
that in our experiment the de-facto wage cut occurred in early August 2010, when
public employees received the wages for July 2010. Hence in the first three months
following the announcement in utero children were not exposed to reduced income
but possibly to stress related factors. Due to insufficient variation of policy expo-
sure by gestational age, we are not able to clearly disentangle between the effect of
the austerity announcement per se and that of reduced income. We further discuss
this issue in the next sections. Finally, because medical research established that
effects of in utero conditions may depend on the gender of the fetus, we will also
show our results separately for boys and girls.

30A graphical illustration of the trends in the outcome of interest is presented in Appendix A, Fig-
ure 2.6.

31Having the gestational age in weeks at the time of the announcement allows us to circumvent the
problem of comparing children born in the same month but who were in different developmental stages
at the time of the announcement due to different lengths of gestation.

32Because we cannot use the 2011 VSN, our 1st trimester sample includes only children born in
2010. However, for comparability, we do the same restriction for all years and hence this sample is
artificially smaller for all years we use.
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2.3.2 Results

Main estimates

This section presents the baseline results from Equation 2.1 for the low birth weight
indicator. Table 2.4 shows the results for the urban households from the DD estima-
tion for all (Panel A) and separately for boys (Panel B) and girls (Panel C).33 Each
three columns of each panel shows the results for children who were in their 1st

trimester, 2nd and 3rd trimester of gestation at the moment of the austerity shock.
For each trimester, we first show the interaction term Public*Utero2010 controlling
only for year and county indicators, and county specific trends;34 next we add the
individual level controls; finally, we show the estimated coefficients from the fully
interacted model, conditional on pre-treatment dynamics.

Panel A shows that the austerity measures affected only children in their 1st

trimester of gestation. The impact of the shock in columns (1)-(2) is negative and
significant suggesting an reduction of the low birth weight incidence by 2 pp, hence
an improved average health. The magnitude becomes 1.4 pp in column (3), after we
control for pre-treatment dynamics (13% of the mean). This may be surprising as
these children were exposed to the shock in utero the longest, starting with the very
early developmental stages. The estimates for the 2009 and 2008 year-specific pub-
lic indicators are positive and not statistically significant suggesting that children
born from the publicly employed and housewives mothers do not differ significantly
in their evolution of the low birth weight outcome during the pre-treatment years,
thus supporting the parallel trend assumption. Moreover, since we employ the same
procedure to classify publicly employed mothers in all years, the significant coef-
ficient for the 2010 interaction cannot be a mechanical result of our imputation
method. Our results for children in the 2nd and 3rd trimesters of gestation show a
similar pattern, but the magnitude of our main coefficient of interest is smaller and
never significant.35

The results in Panel B indicate a significant decrease of the probability low
birth weight for the sample of boys in utero in the 1st trimester on May 7th, 2010;

33Appendix Table 2.14 shows the results we also include rural households. The results are in line
with the urban sample, slightly lower in magnitude and significant at a lower level.

34Our results are not sensitive to excluding the county specific trends.
35The reason why the Public dummy is insignificant is that a very large share of the publicly employed

mothers have tertiary education, and so the Public dummy will actually capture the high education
dummy. If we exclude the tertiary education among the controls the Public indicator becomes significant
and the interaction Public*Utero2010 does not change sign, magnitude or significance.
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this effect is stable across specifications, of 3.2 pp in columns (1)-(2) and 2.9 pp
in column (3) (29% of the mean). This effect holds even though we have shown
in the previous section a negative selection among publicly employed mothers in
2010 (relative to before and also to the other occupational categories), which would
render our results as lower bounds effects of the policy. The 2nd and 3rd trimesters
of gestation indicate qualitatively similar results but smaller in magnitude and not
significant. Finally, the results for girls in Panel C show no effect on low birth
weight.

To gain a better understanding about the effects at different gestational ages at
the time of the shock, we use a moving window approach in which we “glide” the
treatment over cohorts defined in 12 weeks periods, instead of trimesters, at May
7th. Figure 2.1 presents the estimated coefficient of interest for each of the 12
weeks intervals, for all, boys and girls, respectively, together with the correspond-
ing standard errors. For the sample of boys, the effects are decreasing in absolute
value and remain significant up until the cohort who was 11 to 23 weeks at May 7th,
which indicates that children in early second trimester were also affected. For girls,
the only significant impacts, in the same direction as for the boys, are observed for
girls who were between 14-26 up to 17-29 weeks. Overall, boys appear signifi-
cantly more affected, both in intensity and in number of children affected, with the
results indicating a significant decrease of the probability of low birth weight.

Sensitivity analysis

Before we discuss the possible mechanisms in place, we subject our results to some
robustness tests that address three potential issues: corrected standard errors due to
the generated regressors; the definition of the treatment group; and the composition
of the control group.

a) Corrected standard errors. To account for the fact that we define our
treatment group based on a generated regressor (i.e. the predicted probability of
public employment), we use bootstrapping to estimate the standard errors of the
parameters of interest, under the assumption that the OLS estiamtor is consistent
(details of how we conducted the bootstrapping procedure are presented in Ap-
pendix B4).36 Table 2.5 presents the coefficient of interest, Public*Utero2010, for

36 [Murphy and Topel, 2002]
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the richest specification presented in Table 2.4 column (3), the robust standard er-
rors from our main regression and the bootstrapped standard errors obtained from
500 replications. The bootstrapped standard errors for the coefficient of interest
are very close to the robust standard errors that we use in our main specification,
leading to the same t statistics and the same significance levels for our estimates,
leaving the inference unaffected.

b) Sensitivity to the definition of the treatment group. So far, given the
limited information provided by the Romanian MLFSP, we have used the 20-80
percentile split of the probabilities of a mother’s employment to define our treat-
ment. To check the sensitivity of the effects on the low birth weight indicator with
respect to this split, we use different definitions of the treatment group based on
varying the threshold percentile from the 80th to the 50th (i.e., employed moth-
ers with predicted probabilities above the threshold percentile are included in the
treatment group). Figure 2.2 confirms that our results, especially for the boys in
the 1st trimester of gestation at the time of the shock, are not sensitive to differ-
ent thresholds though and remain negative and significant at 5%, but increasingly
biased towards 0 as we increasingly misclassify the treatment group and include
more privately employed mothers. We also used the predicted probability from the
RHBS as a continuous variable and look at the sample of all employed mothers.
Our findings are qualitatively similar and indicate that the mothers with higher pre-
dicted probability are less likely to have low birth weight boys, but this effect is not
statistically significant. Finally, in Appendix B2 we show some further robustness
checks.

c) The composition of the control group. As mentioned before, one pos-
sible concern is that housewives mothers are not an ideal control group to the em-
ployed mothers. We address this issue in several ways.

First, because publicly employed mothers have a high educational level, and
that recent evidence seems to indicate that economic shocks on pregnant women
may have a different impact according to the mother’s SES ( [Bozzoli and Quintana-
Domeque, 2013]), we compare only mothers (public and housewives) with high
education (high school and above). Our results, presented in Table 2.6, show that
the improvement of the low birth weight indicator we uncovered earlier is driven
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by the boys belonging to highly educated mothers.37 However, we cannot do the
same comparison for low educated mothers because of a low share of low educated
mothers in the treated group (see Table 2.2).

Secondly, we use as an alternative control group the privately employed moth-
ers defined as mothers with the predicted probabilities below the 80th percentile,
while keeping the same definition as in the main specification for the publicly em-
ployed mothers. Reassuringly, the results in Table 2.7 have a similar pattern as
our main outcomes in Table 2.4, especially for the children in the 1st trimester at
the time of the shock, but they are smaller magnitude given the (large) positive
selection into fertility in the private sector.

2.4 Potential mechanisms

In this section we attempt to explain our seemingly counterintuitive results by in-
vestigating the potential mechanisms in place. There are three main mechanisms
through which an income shock generated by an unexpected cut in a pregnant
woman’s wage may affect children’s outcomes at birth: (1) selection into moth-
erhood, (2) nutrition and prenatal care, and (3) prenatal maternal stress.

2.4.1 Selection into fertility and abortions

We try to mitigate some concerns related to changes in the composition of pregnant
publicly employed women by using the fact that the Romanian austerity measures
were unexpected, and by looking at the sample of already pregnant mothers at the
time of the announcement. We have shown in Section 2.2 that some selection into
fertility occurred prior to the announcement because of the overall economic situa-
tion but, given the nature of the selection, the size and direction of these selections
do not invalidate our main results.

Yet, already pregnant women may react to the austerity measures by terminat-
ing their pregnancy using abortion. Abortion in Romania is available up to 12 ges-
tational weeks. Although we do not have individual data on abortion procedures,

37We have also used a simple matching strategy (nearest neighborhood and 1-to-1 matching, no re-
placement) based on pre-treatment characteristics. The effect on the low birth weight indicator is quite
similar to our baseline estimates, even though less precisely estimated. Additionally, we used a matched
double difference specification in which the housewives constituting the control group were weighted
with the inverse of their propensity score; again, the effect on the low birth weight indicator had a similar
pattern as our main specification. All results available upon request.

28



we investigate whether the quarterly aggregate number of abortions increased sig-
nificantly after the wage cut announcement.38 Reassuringly, we find no significant
increase in the total number of abortions, but we must acknowledge that the abor-
tion data is not available by women’s employment status.

Because our main findings concern only boys, one may worry that sex selective
abortion could potentially alter our results. While we are not aware of any evidence
on gender preferences in Romania, one way to formally address this concern is to
examine the pattern of sex-ratio for different child parities over time. In cultures
with sex preferences, sex-ratios are usually normal at first parity but may change
with parity ( [Almond et al., 2009]). Using the VSN data we find no indication of
sex-selection across years or across occupational categories. Finally, our results on
low birth weight hold for a parity larger than two. Moreover, in Romania the child’s
gender is not routinely detected before 18 gestational weeks whereas abortion is
permitted until the 12th week of gestation, which makes gender-based selective
abortion, in most cases, impossible.

2.4.2 Nutrition and prenatal care

Prenatal nutrition. A reduced disposable income after July 2010 may lower
the quantity or the quality of food intake of the mother which, in turn, may lead
to an insufficient nutritional supply to the fetus. Such nutritional restrictions may
adversely affect the fetal development, and are often reflected in a higher incidence
of low birth weight, preterm delivery and perinatal morbidity ( [Gluckman and
Hanson, 2005]; [Abrams et al., 2000], [Fowles, 2004]).39 Importantly, insufficient
caloric intake seems to result in a lower birth weight only in late pregnancy, during
the 3rd trimester ( [Stephenson and Symonds, 2002]); boys seem, on average, more
vulnerable to food shortages than girls ( [Eriksson et al., 2010]). [Almond et al.,
2011] show that, in the US, pregnancies exposed to the Food Stamp Program three
months before birth resulted in an increased birth weight. [Bozzoli and Quintana-
Domeque, 2013] find worsening health outcomes at birth for children exposed in

38We use data from the Ministry of Health and estimate a panel fixed effects model in which our
dependent variable is county-by-quarter number of abortions and control for county time trends, sea-
sonality and a dummy indicating post-announcement quarters, quarter 3 and quarter 4 in 2010. The
results are available upon request.

39Nutritional restrictions during the prenatal period are not necessarily reflected in lower birth
weights: for example, individuals exposed in utero in early gestation to the Dutch famine did not present
lower birth weights but higher rate of incidence of coronary heart diseases, diabetes and obesity as com-
pared to non-exposed individuals ( [Painter et al., 2005]; [Roseboom et al., 2011]).
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the 3rd trimester to negative economic fluctuations in Argentina, and only for chil-
dren of low educated mothers who were likely credit constrained. Yet, [Almond
and Mazumder, 2011] look at relatively mild forms of nutritional disruptions im-
posed by Ramadan daylight fasting during pregnancy and find a negative impact
on birth weights, but only for children exposed during the first two trimesters of
pregnancy.

From this evidence, it is safe to conclude that possible nutritional restrictions
suffered by the fetus would lead to worsening (or unchanged) weight at birth,
whereas we find improvements in birth weight. Additionally, we show in Table 2.1,
column (4) that there were no significant change in foodstuff expenditures follow-
ing the wage cut. Overall, we may safely conclude that the nutrition channel is not
driving our main results.

Health damaging goods. A decrease in household income may also induce
a reduction in the consumption of health-damaging goods, such as cigarettes and
alcohol. The medical literature shows that maternal smoking or alcohol consump-
tion during pregnancy correlate with the increased risk of miscarriage and low birth
weight ( [Floyd et al., 1993]). [Ruhm and Black, 2002] and [Ruhm, 2003] show that
health-related behavioural improvements, in the form of decreased consumption
of alcohol and cigarettes, have a counter-cyclical pattern and the average health
level improves during recessions. [Dehejia and Lleras-Muney, 2004] find signifi-
cant improvements in infant health outcomes at birth due to changes in individual
behaviour of white mothers who significantly reduced smoking and alcohol con-
sumption during pregnancy. These behavioural improvements were sufficiently
strong to offset the simultaneous negative selection into motherhood.

Unfortunately, information on mothers smoking or drinking habits is not in-
cluded in the VSN. Evidence from RHBS in Table 2.1 shows no change in alcohol
and cigarettes expenditures per capita induced by the austerity measures. These
expenditures reflect the behaviour of the average individual/households and not
pregnant women. Even if behavioural improvements did occur, we observe signif-
icant changes for boys only, in their 1st trimester of pregnancy and, to our knowl-
edge, it has not been determined that boys would benefit more than girls from
behavioural improvements (in early gestation). We argue the behavioural improve-
ments of pregnant mothers is not likely to be the main channel through which the
austerity measures influenced health at birth, though we can not dismiss its role.
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[Nilsson, 2014] finds that boys exposed early in utero to an increase in the
availability of alcohol in Sweden were the most negatively affected at birth as mea-
sured by a reduced share of males, which indicates that boys highly exposed to
alcohol were more likely to be spontaneously aborted. If pregnant women reacted
to the austerity-induced shock by increasing alcohol intake (especially before preg-
nancy recognition), we may also explain our results through increased spontaneous
abortions of the weakest male fetuses. We will investigate this in the next section.

Prenatal care and labor supply. A decrease in wage may also lower the op-
portunity cost of leisure and health-improving activities (bed rest in high-risk preg-
nancies), and may induce a shift in the labour supply of pregnant women from full-
to part-time employment which would positively influence children’s outcomes at
birth. This is unlikely due to the rigidity of the public sector employment in Ro-
mania and the limited opportunities of part time public employment: less than 1%
of public sector employees have a part-time contract (source: RHBS). Women em-
ployed in the private sector could have reacted to the significant wage cut by: 1)
an increased rate of absenteeism, thus increasing their leisure time; the RHBS in-
formation on absenteeism does not reveal any significant differences between 2010
and 2007-2009 for women employed in the public sector; 2) changing occupa-
tional status; RHBS reveals a very high degree of persistence in the occupational
status, with about 99% women having the same occupational status as in the last 12
months (both for employed and housewife mothers);40 also, there is no change after
the wage cut announcement in the share of housewives that used to be employed
in the prior 12 months; 3) changing sector of employment; this channel seems un-
likely since the unemployment rates in the public sector were high and rising, and
that employment rates in the public sector were stable over the entire period.

A wage cut may potentially restrict the antenatal medical supervision by low-
ering the number of prenatal medical visits. In Romania, prenatal care is free of
charge and is available to all pregnant women irrespective of their employment sta-
tus, therefore it is unlikely that publicly employed mothers would reduce their use
of prenatal care.

40We check if women potentially on the margin of leaving the labor force due to a problematic or a
first-child pregnancy are more likely to exit the labor force and become housewives after the wage cut.
We test whether the number of housewife mothers significantly changes in 2010 for the first born chil-
dren and for births that signal a problematic pregnancy: very preterm birth (before the 32nd gestational
week) and very low birth weight (a birth weight less than 1,500 grams) and find no such effect.
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2.4.3 Prenatal stress

An unexpected and significant income shock may induce psychological distress
due to the financial insecurity it entails. Indeed, 2010 survey evidence indicates
higher stress levels, particularly related to inadequate wages, among the staff in the
public vs. the private Romanian sector ( [Spielberger et al., 2010]). The psycholog-
ical stress caused by the austerity shock experienced by the pregnant women may
influence the fetal development through higher levels of cortisol, a stress hormone
that reaches the fetus. The exposure to high cortisol levels induces structural adap-
tations in order to accelerate the maturation of the fetus and ensure her survival in
a predicted stressful environment, but also to modify her ulterior response to stress
( [Gluckman and Hanson, 2005]). Though these predictive adaptive responses are
not necessarily reflected in birth outcomes (but may manifest later), numerous med-
ical studies have identified a direct link between prenatal stress exposure and in-
creased incidence of preterm delivery and low birth weight or increased risk of a
miscarriage (see [Mulder et al., 2002], [Maconochie et al., 2007], [Beydoun and
Saftlas, 2008] for comprehensive reviews).

In addition to the medical literature, there is a growing interest among economists
to quantify the effects of maternal stress on infant birth outcomes by exploiting in-
stances in which stress is generated by exogenous events. The evidence shows that
early exposure to stress is more likely to harm a child’s outcome at birth. [Cama-
cho, 2008] finds a negative impact of stress induced by landmine explosions on
infant birth weight when exposure occurs during the 1st trimester of the pregnancy,
while [Mansour and Rees, 2012] identify a causal relationship between the number
of fatalities in an armed conflict that occur during the 1st trimester of pregnancy
and increased probability of low birth weight. [Bozzoli and Quintana-Domeque,
2013] find increased low birth weight incidence due to negative macroeconomic
fluctuations for children in the 1st trimester which they attribute to maternal stress,
occurring both to high and low educated mothers. On the other hand, [Aizer et al.,
2009] use cortisol levels during pregnancy in a mother fixed effects strategy and
finds no negative effects of maternal prenatal stress on health at birth, although
they find significant negative effects on other long term outcomes.

Selection in utero. The evidence so far suggests that prenatal stress scars
survivors, leading to worse health outcomes at birth. However, medical evidence
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shows that prenatal maternal stress could also lead to improved average health
outcomes at birth by means of a natural selection mechanism, whereby prenatal
maternal stress raises the fitness criterion required to avoid spontaneous abortion.
In particular, the theory of selection in utero hypothesises that weaker fetuses are
spontaneously aborted because of significant maternal stress, and that the weak
male fetuses are being aborted more often than weak female fetuses. [Trivers and
Willard, 1973] hypothesis postulates that the selection mechanism preponderantly
selects against weaker male fetuses, as the likelihood of reproductive success of
a weak male is relatively lower than that of a weak female. An alternative expla-
nation for the more frequent miscarriage of males relative to females is related to
males’ more rapid growth rate during early pregnancy, which makes males more
predisposed to abnormalities than female fetuses and thus more exposed to risk
of spontaneous abortion. Medical evidence indicates that selection in utero af-
fects fetuses in their early developmental stages ( [Hobel et al., 1999], [Owen and
Matthews, 2003], [Catalano et al., 2012]).

The selective mortality mechanism is reflected in a decrease of the sex-ratio at
birth and in the improvement of the average health level for the male cohort ex-
posed in utero to the stressor. [Catalano et al., 2012] find an inverse relationship
between maternal cortisol levels during pregnancy and male cohort size and con-
clude that elevated maternal stress culls cohorts by “raising the fitness criterion”,
thus resulting in healthier males. [Catalano et al., 2010] show that mass layoffs
predict lower secondary sex ratios as a consequence of significant maternal stress
during pregnancy due to adverse economic conditions that preponderantly selects
against weak male fetuses. [Sanders and Stoecker, 2011] evidnece that gender ratios
at birth can be used to infer fetal death rates of males, which are more vulnerable
to maternal stress. Finally, [Valente, 2015] finds evidence of selection in utero due
to maternal conflict exposure. Our results so far indicate significant improvements
in health at birth of male cohorts exposed to the shock in early gestation.

2.5 Further evidence of selection in utero

The evidence from Section 2.4 seems to indicate that selection in utero, caused by
in-utero maternal stress and/or increased smoking or alcohol intake, may help ex-
plain our positive effect on health at birth for boys exposed to the shock starting
very early in the pregnancy. Because we do not have data on miscarriages, a com-
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mon problem in the literature, we proceed to examine the effects on the secondary
sex-ratio and the cohort size.

2.5.1 Sex-ratio at birth

Similar to other studies with individual level data, we model the sex-ratio at birth as
the probability of a male birth. Panel A of Table 2.8 presents the results of the DD
estimation for the probability of a live birth being a male, using a similar frame-
work as before, while Panel B show results for the high educated mothers. The
overall effect on the probability of a child being a boy, in Panel A, for the children
who were in the 1st trimester of gestation at the time of the shock is negative and
significant in columns (1) and (2) with a magnitude of about 3.3 pp (6.7 % of the
mean), and marginally significant (p-value=0.105) in column (3), when we include
the pre-treatment dynamics. This effect seems to be driven by the high-educated
mothers (in Panel B), who were 4.5 pp less likely to have a boy if they were in their
1st trimester at the time of the shock.

Figure 2.3 presents the sensitivity of the results on the probability of a male
birth to the definition of the treatment group, analogue to Figure 2.2. For children
who were in the first trimester at the time of the announcement, the results remain
significant at the 10% significance level for all definitions of the treatment group
(ranging from above 80th percentile to above the median of the predicted probabil-
ity of public employment).41

2.5.2 Cohort size

Since selection in utero leads to the spontaneous abortion of the least fit male fe-
tuses (more frequent than of female fetuses), it is expected that it would also be
reflected in a smaller male cohort size.42 We calculate cohort size at locality level
by gender and gestational stage at the time of the austerity measures announcement,
for publicly employed and housewife mothers. In addition, we also record cohort
size by the mother’s educational level. We estimate a simple DD, with locality and
year fixed effects and county-specific time trends. In Table 2.9 we present the effect

41Additionally, we have also checked the robustness of these results when using the privately em-
ployed mothers as an alternative control group. The results (shown in Appendix A, Table 2.15) are not
statistically significant and they are much in magnitude.

42Under the assumption that absent the selection in utero process, the cohort size would have remained
unchanged. Obviously, with selection out of or into fertility, this assumption would not hold.
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on the male cohort size (Panel A), and for males (Panel B) and females (Panel C)
belonging to high-educated mothers. The results in Panel B show a significant neg-
ative effect on the cohort size for males that were in the 1st trimester of pregnancy
at the time of the shock, for the children belonging to highly educate mothers. As
such, there are on average 1.6 fewer boys per locality (18% of the mean) born to
highly educated publicly employed mothers relative to housewives. Importantly,
there is no such reduction of the female cohort size.43

To summarize, for the children who were in the 1st trimester of gestation at
the time of the policy announcement who were exposed to the shock the most,
we find: (1) improvements in the health at birth outcomes for males but not for
females, (2) a reduced probability of a male birth and (3) a reduced cohort size for
males but not for females. These results are driven by the effects on the children
of highly educated publicly employed mothers. This evidence fits the selection in
utero hypothesis, which postulates that significant maternal prenatal stress causes
weaker males to be spontaneously aborted in early pregnancy. As such, in the light
of the three main potential mechanisms through which the austerity measures could
affect health at birth outcomes, we conclude that the effects we observe are mainly
consistent with the hypothesis that prenatal maternal stress induced selection in
utero.

The fact that we find no significant effect for girls may imply that girls are sub-
stantially more robust. Another possibility is that lower-tail boys are weaker than
lower-tail females, but the median boy is stronger than the median girl, such that the
effects on both the tail and the median of the female birth weight distribution leads
to an insignificant effect for girls (some suggestive evidence on this is provided
using the birth weight distributions, shown in Appendix Figure 2.7).

43We also looked whether we find a smaller cohort size for males in utero in 2010 vs. 2009 and
before. We calculate the cohort size at locality level by gender and gestational stage at the time of the
austerity measures announcement, for publicly employed and housewife mothers (about 998 clusters).
Next, we simply compare the log(boys) for the publicly employed mothers, separately for each trimester
and the effect for the 1st trimester is negative and significant [-0.188*(0.100)], while for the 2nd and
3rd is not significant[-0.034(0.096) and 0.084(0.108)]. When we consider the housewives sample the
effects are insignificant for each trimester [-0.016(0.056); -0.072*(0.036); 0.019(0.041)]. The effects
for girls for the publicly employed are also negative and similar in magnitude as those for boys but not
significant.
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2.6 Further sensitivity checks

Finally, we attempt to address two more concerns that may potentially bias our
results, one related to the mothers’ unobservable characteristics and one concerning
possible indirect effects at the household level through fathers working in the public
sector. Overall, the results using these specifications point in the same direction as
our main results.

2.6.1 Mothers’ fixed effects

One concern is that mothers may have different unobserved characteristics corre-
lated with their stress response that may affect their behaviour and could, in turn,
lead to an improvement in the health at birth of their child ( [Aizer et al., 2009]).
One way to control for these unobservable differences and other time invariant
omitted variables is to use mother fixed effects and compare the children in utero
on May 7th, 2010, to their elder siblings.

To construct the sibling sample we first select all employed mothers from the
2010 VSN that report having at least one more child. Next, we make use of the
2003-2009 VSN files in an attempt to construct the siblings’ sample.44 Unfortu-
nately, our data does not include the mothers’ personal number and we cannot di-
rectly link the data but we do have information on the mother’s place of residence,
mother’s ethnicity and the mother’s exact date of birth (day, month and year). To
increase the precision of our matching, we further restrict our sample to children
belonging to mothers married to the same fathers, by exploiting the fact that the
VSN provides information on the exact date of marriage (based on the marital cer-
tificate) and the father’s birth date (day, month and year). Thus, we obtain a selected
sample of 60,931 children belonging to 25,392 mothers.

In Table 2.10 our main variables of interest is the exposed sibling indicator,
which equals 1 if the child was in utero on May 7th, 2010 and 0 if the child was
an elder sibling, for the selected sample of mothers who were predicted to be pub-
licly employed in 2010. In columns (1a) — (4a) we look at the low birth weight
outcome, while in columns (1b)—(4b) at the probability of the youngest child to

44The reason for not using data collected before 2003 is that the structure of the VSN files has been
changed in 2003, and some important socio-economic characteristics of the parents are not available in
earlier records.
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be a boy.45 Our controls include child-specific characteristics, the age of parents
at conception, and a linear time trend to control for other changes that may allow
mother’s behaviour to adapt to e.g., health or education trends.46 Columns (1) and
(2) are simple sibling estimates, column (3) is the mother FE specification, while
column (4) is similar to column (3) but only for the high educated mothers. The
results are quite stable and indicate that the siblings who were exposed to the aus-
terity shock in utero seem less likely to have a low birth weight compared to their
unexposed siblings (columns a) and also it seems less likely to be a boy (columns
b). For the latter effects, while the sign is negative, as expected, we only find a sig-
nificant effect for the highly educated mothers (in column 4b). We have conducted
a similar strategy for the housewives mothers and we see similar effects but much
lower in magnitude (-0.013(0.010) the equivalent of column (4a) and -0.008(0.023)
the equivalent of column (4b)). Finally, our baseline DD regression on this siblings
sample of housewives and publicly employed mothers shows a similar pattern, but
the interaction term is only significant for the low birth weight outcome.

2.6.2 Income shocks through father’s employment status

Finally, the employment sector of the father may also influence the (intensity of
the) experienced shock, as households may have been more severely affected by
the policy if both parents were employed in the public sector. According to data in
RHBS, about 30% of publicly employed women and only 8% of housewife women
are married to a publicly employed man. Unfortunately, from the VSN, we do not
have information on the sector of employment of the employed fathers, and neither
do we have the other covariates which would allow us to proceed in an analogue
manner to mothers and obtain their predicted probabilities of public employment.
To better capture the household level nature of the shocks, we compare households
with publicly employed mothers with employed fathers vs. households with house-
wives and fathers with an occupational status other than employed, e.g. business
owner, self-employed in agriculture.

The estimation results, presented in Table 2.11 for the low birth weight indicator

45The results are for the occupational in 2010, but the effects are similar if we restrict the sample to
always employed.

46To control for possible changes in education over time within the same household, we also include
the level of education and the occupational status of the parents at the time of each birth. The results
remain robust to this specification. While the results hold the expected sign, we do not find significant
results when we restrict to the same-sex siblings sample.
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are very similar to our main results, suggest that our main specification is not biased
by indirect shocks.

2.7 Conclusions

The present study shows that prenatal exposure to economic shocks can influence
the birth outcomes of the in utero cohorts. Using a major and unexpected wage cut
policy that affected all public sector employees in Romania in 2010, we investigate
the effects of negative income shocks on outcomes at birth. Our results suggest
that such drastic austerity shocks affect child health at birth through what appears
to be selection in utero, in which maternal exposure to significant fetal stressors -
directly through stress per se or indirectly through smoking or alcohol consumption
- selects against frail fetuses, with male fetuses significantly more predisposed to
spontaneous abortions than females. We infer this “culling” process after detecting
significant improvements in health outcomes at birth in the male cohorts exposed
to the stressor early in gestation, coupled with evidence of a reduced sex-ratio at
birth for the cohort that was in the 1st trimester of gestation at the time of the
announcement and a reduced size of that particular male cohort.

From a policy perspective, it is important to understand the mechanisms through
which such income shocks affect unborn children. If prenatal nutrition, prenatal
care or selective abortions would be the main mechanism in place, policymakers
could potentially reverse the effect through programs such as food stamps. How-
ever, if the main mechanism is mainly a biological response to severe stressors,
then there is less scope for reversing the policy impact, and this needs to be taken
into consideration when such drastic measures are implemented.

Our findings suggest that unexpected policy changes, albeit temporary, may act
as sufficiently severe stressors on the population to such an extent that selective
fetal mortality may have large effects, even in economies where the baseline health
level is relatively high. Given the medical evidence on the latent effects of prenatal
exposure to stressors, if these apparently healthier children were culled through
such a mechanism, they may show adverse outcomes later on during their lifetimes.

38



Bibliography

[Abrams et al., 2000] Abrams, B., Altman, S. L., and Pickett, K. E. (2000). Pregnancy

weight gain: still controversial. The American journal of clinical nutrition, 71(5):1233s–

1241s.

[Aizer et al., 2009] Aizer, A., Stroud, L., and Buka, S. (2009). Maternal stress and child

well-being: Evidence from siblings. Unpublished manuscript, Brown University, Provi-

dence, RI.

[Almond, 2006] Almond, D. (2006). Is the 1918 influenza pandemic over? Long-term

effects of in utero influenza exposure in the post-1940 US population. Journal of Political

Economy, 114(4):672–712.

[Almond and Currie, 2011] Almond, D. and Currie, J. (2011). Killing me softly: The fetal

origins hypothesis. The Journal of Economic Perspectives, pages 153–172.

[Almond et al., 2009] Almond, D., Edlund, L., and Milligan, K. (2009). O sister, where art

thou? The role of son preference and sex choice: evidence from immigrants to Canada.

[Almond et al., 2007] Almond, D., Edlund, L., and Palme, M. (2007). Chernobyl’s subclin-

ical legacy: prenatal exposure to radioactive fallout and school outcomes in Sweden.

[Almond et al., 2011] Almond, D., Hoynes, H. W., and Schanzenbach, D. W. (2011). In-

side the war on poverty: the impact of food stamps on birth outcomes. The Review of

Economics and Statistics, 93(2):387–403.

[Almond and Mazumder, 2011] Almond, D. and Mazumder, B. (2011). Health capital and

the prenatal environment: the effect of Ramadan observance during pregnancy. American

Economic Journal-Applied Economics, 3(4):56.

[Barker, 1990] Barker, D. J. (1990). The fetal and infant origins of adult disease. BMJ:

British Medical Journal, 301(6761):1111.

[Becker, 1965] Becker, G. S. (1965). A theory of the allocation of time. The economic

journal, pages 493–517.

[Beydoun and Saftlas, 2008] Beydoun, H. and Saftlas, A. F. (2008). Physical and mental

health outcomes of prenatal maternal stress in human and animal studies: a review of

recent evidence. Paediatric and perinatal epidemiology, 22(5):438–466.

[Bozzoli and Quintana-Domeque, 2013] Bozzoli, C. and Quintana-Domeque, C. (2013).

The weight of the crisis: Evidence from newborns in Argentina. Review of Economics

and Statistics.

[Burlando, 2010] Burlando, A. (2010). Impact of transitory income on birth weights: Evi-

dence from a blackout in Zanzibar.

39



[Camacho, 2008] Camacho, A. (2008). Stress and birth weight: evidence from terrorist

attacks. The American Economic Review, pages 511–515.

[Catalano et al., 2012] Catalano, R., Saxton, K., Bruckner, T., Pearl, M., Anderson, E.,

Goldman-Mellor, S., Margerison-Zilko, C., Subbaraman, M., Currier, R., and Kharrazi,

M. (2012). Hormonal evidence supports the theory of selection in utero. American Jour-

nal of Human Biology, 24(4):526–532.

[Catalano et al., 2010] Catalano, R., Zilko, C. E. M., Saxton, K. B., and Bruckner, T. (2010).

Selection in utero: a biological response to mass layoffs. American Journal of Human

Biology, 22(3):396–400.

[Catalano, 2003] Catalano, R. A. (2003). Sex ratios in the two Germanies: a test of the

economic stress hypothesis. Human Reproduction, 18(9):1972–1975.

[Catalano and Bruckner, 2005] Catalano, R. A. and Bruckner, T. (2005). Economic an-

tecedents of the Swedish sex ratio. Social science & medicine, 60(3):537–543.

[Catalano et al., 2009] Catalano, R. A., Saxton, K., Bruckner, T., Goldman, S., and Ander-

son, E. (2009). A sex-specific test of selection in utero. Journal of theoretical biology,

257(3):475–479.

[Dehejia and Lleras-Muney, 2004] Dehejia, R. and Lleras-Muney, A. (2004). Booms, busts,

and babies’ health. The Quarterly Journal of Economics, 119(3):1091–1130.

[Eriksson et al., 2010] Eriksson, J. G., Kajantie, E., Osmond, C., Thornburg, K., and Barker,

D. J. (2010). Boys live dangerously in the womb. American Journal of Human Biology,

22(3):330–335.

[Firici and Thomson, 2002] Firici, M. C. and Thomson, K. J. (2002). Distributional impacts

of cap adoption on Romanian households. Zaragoza (Spain), 28:31.

[Floyd et al., 1993] Floyd, R. L., Rimer, B. K., Giovino, G. A., Mullen, P. D., and Sullivan,

S. E. (1993). A review of smoking in pregnancy: effects on pregnancy outcomes and

cessation efforts. Annual review of public health, 14(1):379–411.

[Fowles, 2004] Fowles, E. R. (2004). Prenatal nutrition and birth outcomes. Journal of

Obstetric, Gynecologic, & Neonatal Nursing, 33(6):809–822.

[Gluckman and Hanson, 2005] Gluckman, P. and Hanson, M. (2005). The fetal matrix:

evolution, development and disease.

[Glynn et al., 2001] Glynn, L. M., Wadhwa, P. D., Dunkel-Schetter, C., Chicz-DeMet, A.,

and Sandman, C. A. (2001). When stress happens matters: effects of earthquake tim-

ing on stress responsivity in pregnancy. American journal of obstetrics and gynecology,

184(4):637–642.

40



[Heckman and Walker, 1990] Heckman, J. J. and Walker, J. R. (1990). The relationship

between wages and income and the timing and spacing of births: evidence from Swedish

longitudinal data. Econometrica: journal of the Econometric Society, pages 1411–1441.

[Hobel et al., 1999] Hobel, C. J., Dunkel-Schetter, C., Roesch, S. C., Castro, L. C., and

Arora, C. P. (1999). Maternal plasma corticotropin-releasing hormone associated with

stress at 20 weeks’ gestation in pregnancies ending in preterm delivery. American journal

of obstetrics and gynecology, 180(1):S257–S263.

[Lindo, 2011] Lindo, J. M. (2011). Parental job loss and infant health. Journal of Health

Economics, 30(5):869–879.

[Maconochie et al., 2007] Maconochie, N., Doyle, P., Prior, S., and Simmons, R. (2007).

Risk factors for first trimester miscarriage-results from a UK-population-based case–

control study. BJOG: An International Journal of Obstetrics & Gynaecology,

114(2):170–186.

[Mansour and Rees, 2012] Mansour, H. and Rees, D. I. (2012). Armed conflict and birth

weight: Evidence from the al-Aqsa Intifada. Journal of Development Economics,

99(1):190–199.

[Mulder et al., 2002] Mulder, E., Robles de Medina, P., Huizink, A., Van den Bergh, B.,

Buitelaar, J., and Visser, G. (2002). Prenatal maternal stress: effects on pregnancy and

the (unborn) child. Early human development, 70(1):3–14.

[Murphy and Topel, 2002] Murphy, K. M. and Topel, R. H. (2002). Estimation and in-

ference in two-step econometric models. Journal of Business and Economic Statistics,

20(1):88–97.

[Nilsson, 2014] Nilsson, J. (2014). Alcohol availability, prenatal conditions, and long-term

economic outcomes. Institute for International Economic Studies, Stockholm University,

unpublished manuscript.

[Owen and Matthews, 2003] Owen, D. and Matthews, S. G. (2003). Glucocorticoids and

sex-dependent development of brain glucocorticoid and mineralocorticoid receptors. En-

docrinology, 144(7):2775–2784.

[Painter et al., 2005] Painter, R. C., Roseboom, T. J., and Bleker, O. P. (2005). Prenatal ex-

posure to the dutch famine and disease in later life: an overview. Reproductive toxicology,

20(3):345–352.

[Paxson and Schady, 2005] Paxson, C. and Schady, N. (2005). Child health and economic

crisis in Peru. The World Bank Economic Review, 19(2):203–223.

[Roseboom et al., 2011] Roseboom, T. J., Painter, R. C., van Abeelen, A. F., Veenendaal,

M. V., and de Rooij, S. R. (2011). Hungry in the womb: what are the consequences?

Lessons from the Dutch famine. Maturitas, 70(2):141–145.

41



[Ruhm, 2003] Ruhm, C. J. (2003). Good times make you sick. Journal of health economics,

22(4):637–658.

[Ruhm and Black, 2002] Ruhm, C. J. and Black, W. E. (2002). Does drinking really de-

crease in bad times? Journal of health economics, 21(4):659–678.

[Sanders and Stoecker, 2011] Sanders, N. J. and Stoecker, C. F. (2011). Where have all the

young men gone? Using gender ratios to measure fetal death rates.

[Spielberger et al., 2010] Spielberger, C., Vagg, P., Pitariu, H., Iliescu, D., Livinti, R., and

Hangan, M. (2010). Manual tehnic pentru Job Stress Survey. Cluj-Napoca: Sinapsis.

[Stein et al., 2006] Stein, R. E., Siegel, M. J., and Bauman, L. J. (2006). Are children of

moderately low birth weight at increased risk for poor health? a new look at an old

question. Pediatrics, 118(1):217–223.

[Stephenson and Symonds, 2002] Stephenson, T. and Symonds, M. (2002). Maternal nu-

trition as a determinant of birth weight. Archives of Disease in Childhood Fetal and

Neonatal Edition, 86(1):F4.

[Trivers and Willard, 1973] Trivers, R. L. and Willard, D. E. (1973). Natural selection of

parental ability to vary the sex ratio of offspring. Science, 179(4068):90–92.

[Valente, 2015] Valente, C. (2015). Civil conflict, gender - specific fetal loss, and selection:

A new test of the Trivers-Willard hypothesis. Journal of Health Economics, 39(0):31–50.
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Figure 2.1: Low birth weight, treated cohorts defined using a gliding window of 12
gestational weeks
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Notes: the figures show the point estimates and the 95% confidence interval for the parameter
of interest, the Public*Utero2010 interaction term, for subsamples of 12 gestational weeks.
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Figure 2.2: Sensitivity to the definition of the treatment group, Low birth weight

Notes: the figure shows the point estimates and the 95% confidence interval for the parameter
of interest, the Public*Utero2010 interaction term as we vary the threshold percentile of the
predicted probability.

Figure 2.3: Sensitivity to the definition of the treatment group, Probability of a
male birth

Notes: the figure shows the point estimates and the 95% confidence interval for the parameter
of interest, the Public*Utero2010 interaction term as we vary the threshold percentile of the
predicted probability.
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Table 2.3: Selection into fertility
(1) (2) (3) (4) (5) (6)

Secondary High school Higher Age Married Unemployed
education education education father

All
utero_2010 -0.007*** -0.026*** 0.033*** 0.166*** -0.097*** 0.010***

(0.002) (0.002) (0.001) (0.008) (0.002) (0.001)
Observations 312,268 312,268 312,268 312,268 86,432 312,268

R-squared 0.035 0.025 0.073 0.031 0.036 0.030

Publicly employed

utero_2010 0.032*** 0.0004** -0.033*** 0.341*** -0.019*** 0.002***
(0.001) (0.001) (0.001) (0.031) (0.001) (0.001)

Observations 40,284 40,284 40,284 40,284 40,284 40,284
R-squared 0.022 0.007 0.025 0.060 0.016 0.013

Privately employed

utero_2010 -0.045*** -0.132*** 0.177*** 0.861*** 0.015*** 0.008***
(0.001) (0.003) (0.003) (0.012) (0.001) (0.001)

Observations 157,167 157,167 157,167 157,167 157,167 157,167
R-squared 0.028 0.049 0.076 0.016 0.013 0.019

Housewives

utero_2010 -0.034*** 0.008*** 0.025*** 0.013 0.037*** -0.097***
(0.002) (0.002) (0.001) (0.021) (0.002) (0.002)

Observations 86,432 86,432 86,432 86,432 86,432 86,432
R-squared 0.026 0.020 0.014 0.011 0.017 0.036

Each cell reports the estimated coefficient on the observable mothers characteristics from an
OLS regression. All regressions include child’s month of birth, county specific indicators,
(linear) time trends and county specific trends. We only consider children born in urban
areas that were in utero May-December 2007-2010. Robust standard errors clustered at the
county level shown in parentheses (42 clusters). ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.4: Low birth weight. Publicly employed vs. Housewife mothers

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All

public_utero2010 -0.015** -0.020*** -0.014* 0.003 -0.004 -0.002 0.001 -0.000 -0.001
(0.007) (0.006) (0.008) (0.005) (0.004) (0.006) (0.007) (0.006) (0.008)

public_utero2009 0.014 0.004 0.000
(0.009) (0.006) (0.005)

public_utero2008 0.004 -0.001 -0.003
(0.008) (0.006) (0.006)

public -0.047*** -0.005 -0.011 -0.046*** -0.017*** -0.018*** -0.040*** -0.016*** -0.015***
(0.004) (0.009) (0.010) (0.003) (0.005) (0.006) (0.004) (0.004) (0.005)

Observations 27,401 27,401 27,401 57,318 57,318 57,318 41,997 41,997 41,997
R-squared 0.145 0.329 0.330 0.093 0.261 0.261 0.016 0.141 0.141

Panel B: Boys

public_utero2010 -0.032*** -0.032*** -0.029** 0.001 -0.003 -0.004 -0.003 -0.005 -0.002
(0.008) (0.008) (0.011) (0.008) (0.006) (0.008) (0.009) (0.009) (0.010)

public_utero2009 0.007 -0.001 0.006
(0.009) (0.009) (0.008)

public_utero2008 0.001 -0.000 0.002
(0.010) (0.008) (0.007)

public -0.034*** 0.001 -0.002 -0.039*** -0.016*** -0.016* -0.033*** -0.017** -0.019**
(0.005) (0.009) (0.012) (0.004) (0.005) (0.008) (0.004) (0.007) (0.008)

Observations 13,949 13,949 13,949 29,502 29,502 29,502 21,64 21,64 21,64
R-squared 0.162 0.357 0.357 0.104 0.280 0.280 0.015 0.147 0.147

Panel C: Girls

public_utero2010 0.002 -0.007 0.002 0.005 -0.005 -0.002 0.006 0.005 -0.001
(0.010) (0.009) (0.012) (0.006) (0.006) (0.008) (0.008) (0.008) (0.010)

public_utero2009 0.021 0.008 -0.007
(0.014) (0.008) (0.008)

public_utero2008 0.004 -0.002 -0.009
(0.015) (0.008) (0.008)

public -0.061*** -0.009 -0.018 -0.053*** -0.018** -0.021** -0.048*** -0.015* -0.010
(0.005) (0.013) (0.018) (0.004) (0.008) (0.010) (0.005) (0.008) (0.010)

Observations 13,452 13,452 13,452 27,816 27,816 27,816 20,357 20,357 20,357
R-squared 0.136 0.309 0.309 0.086 0.246 0.246 0.021 0.138 0.138

Controls No Yes Yes No Yes Yes No Yes Yes
Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynaecological visit, an indicator for home delivery, father’s age and its square, fa-
ther’s employment status dummies; 42 county dummies, 9 month of birth dummies; fe-
male unemployment rate in the month of conception for each county and year of birth.
Robust standard errors clustered at the county level shown in parentheses (42 clusters).
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.5: Low birth weight. Bootstrapped standard errors

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3)

Panel A: All
public_utero2010 -0.014* -0.002 -0.001

Robust se (0.008) (0.006) (0.008)
Bootstrapped se (0.009) (0.006) (0.006)

Panel B: Boys

public_utero2010 -0.029** -0.004 -0.002
Robust se (0.011) (0.008) (0.010)

Bootstrapped se (0.012) (0.009) (0.007)

Panel C: Girls

public_utero2010 0.002 -0.002 -0.001
Robust se (0.012) (0.008) (0.010)

Bootstrapped se (0.013) (0.009) (0.009)

Controls Yes Yes Yes
Year&County FE Yes Yes Yes

County trends Yes Yes Yes

Notes: Robust standard errors clustered at the county level shown in parentheses (42 clus-
ters). Bootstrapped standard errors obtained from 500 replications. ∗ ∗ ∗p < 0.01, ∗ ∗ p <

0.05, ∗p < 0.10
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Table 2.6: Low birth weight. Publicly employed vs. Housewife mothers, Highly
educated women

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All

public_utero2010 -0.020** -0.024** -0.011 0.006 -0.001 0.007 -0.004 -0.007 -0.006
(0.009) (0.009) (0.011) (0.006) (0.006) (0.007) (0.008) (0.009) (0.010)

public_utero2009 0.012 0.013* 0.001
(0.011) (0.007) (0.009)

public_utero2008 0.025* 0.009 0.001
(0.013) (0.008) (0.009)

public -0.010** -0.012 -0.025** -0.017*** -0.015*** -0.022*** -0.012*** -0.013*** -0.014*
(0.004) (0.007) (0.011) (0.003) (0.005) (0.007) (0.004) (0.004) (0.007)

Observations 14,088 14,088 14,088 29,619 29,619 29,619 21,272 21,272 21,272
R-squared 0.139 0.319 0.319 0.083 0.247 0.247 0.010 0.122 0.122

Panel B: Boys
public_utero2010 -0.040*** -0.040*** -0.025* 0.008 0.003 0.011 -0.008 -0.010 -0.012

(0.012) (0.011) (0.014) (0.008) (0.007) (0.008) (0.011) (0.011) (0.014)
public_utero2009 0.015 0.011 -0.003

(0.013) (0.008) (0.010)
public_utero2008 0.028* 0.012 -0.005

(0.015) (0.010) (0.011)
public -0.001 -0.005 -0.019* -0.016*** -0.014** -0.022*** -0.005 -0.007 -0.005

(0.006) (0.008) (0.012) (0.004) (0.006) (0.008) (0.005) (0.006) (0.008)
Observations 7,161 7,161 7,161 15,243 15,243 15,243 10,888 10,888 10,888

R-squared 0.173 0.356 0.356 0.102 0.280 0.280 0.013 0.139 0.139

Panel C: Girls
public_utero2010 0.006 -0.001 0.010 0.004 -0.005 0.003 0.001 -0.004 0.002

(0.013) (0.013) (0.015) (0.009) (0.009) (0.010) (0.011) (0.012) (0.013)
public_utero2009 0.010 0.016 0.007

(0.018) (0.010) (0.013)
public_utero2008 0.022 0.006 0.009

(0.020) (0.012) (0.013)
public -0.020*** -0.019** -0.030* -0.019*** -0.016** -0.023*** -0.020*** -0.019*** -0.024**

(0.006) (0.009) (0.016) (0.004) (0.006) (0.008) (0.005) (0.007) (0.011)
Observations 6,927 6,927 6,927 14,376 14,376 14,376 10,384 10,384 10,384

R-squared 0.120 0.295 0.295 0.071 0.222 0.222 0.017 0.117 0.118
Controls No Yes Yes No Yes Yes No Yes Yes

Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynaecological visit, an indicator for home delivery, father’s age and its square, fa-
ther’s employment status dummies; 42 county dummies, 9 month of birth dummies; fe-
male unemployment rate in the month of conception for each county and year of birth.
Robust standard errors clustered at the county level shown in parentheses (42 clusters).
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.7: Low birth weight. Publicly employed vs. Privately employed mothers

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All

public_utero2010 -0.010** -0.016*** -0.010 0.005 -0.002 -0.004 0.003 0.001 0.003
(0.004) (0.004) (0.006) (0.004) (0.003) (0.006) (0.004) (0.004) (0.005)

public_utero2009 0.008 -0.005 0.005
(0.008) (0.006) (0.004)

public_utero2008 0.009* -0.002 0.000
(0.005) (0.006) (0.004)

Public -0.004* -0.007*** -0.013*** -0.005** -0.009*** -0.007 -0.007*** -0.008*** -0.010***
(0.002) (0.003) (0.004) (0.002) (0.002) (0.005) (0.002) (0.003) (0.003)

Observations 41,37 41,37 41,37 89,591 89,591 89,591 66,49 66,49 66,49
R-squared 0.127 0.320 0.320 0.088 0.244 0.244 0.006 0.119 0.119

Panel B: Boys
public_utero2010 -0.021*** -0.023*** -0.014 0.000 -0.008 -0.011 -0.000 -0.003 -0.001

(0.007) (0.008) (0.010) (0.007) (0.005) (0.008) (0.005) (0.005) (0.006)
public_utero2009 0.010 -0.007 0.005

(0.011) (0.007) (0.007)
public_utero2008 0.016** -0.003 0.001

(0.006) (0.008) (0.006)
Public 0.004 -0.001 -0.010 -0.002 -0.008** -0.005 -0.004 -0.006* -0.008

(0.003) (0.005) (0.008) (0.004) (0.003) (0.007) (0.003) (0.003) (0.005)
Observations 21,324 21,324 21,324 46,33 46,33 46,33 34,409 34,409 34,409

R-squared 0.155 0.340 0.340 0.100 0.259 0.259 0.008 0.126 0.126

Panel C: Girls
public_utero2010 0.003 -0.008 -0.006 0.010** 0.004 0.003 0.005 0.005 0.007

(0.007) (0.006) (0.007) (0.004) (0.004) (0.006) (0.004) (0.005) (0.007)
public_utero2009 0.006 -0.003 0.005

(0.009) (0.006) (0.008)
public_utero2008 0.000 -0.001 -0.000

(0.008) (0.006) (0.007)
Public -0.012*** -0.013* -0.015** -0.009*** -0.010*** -0.009* -0.010*** -0.010** -0.012

(0.003) (0.007) (0.006) (0.002) (0.003) (0.005) (0.003) (0.005) (0.007)
Observations 20,046 20,046 20,046 43,261 43,261 43,261 32,081 32,081 32,081

R-squared 0.106 0.307 0.307 0.079 0.233 0.233 0.006 0.117 0.117

Controls No Yes Yes No Yes Yes No Yes Yes
Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynecological visit, an indicator for home delivery, father’s age and its square, fa-
ther’s employment status dummies; 42 county dummies, 9 month of birth dummies; fe-
male unemployment rate in the month of conception for each county and year of birth.
Robust standard errors clustered at the county level shown in parentheses (42 clusters).
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.8: Probability of a live birth being male. Publicly employed vs. Housewife
mothers

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All mothers

public_utero2010 -0.030** -0.033** -0.034 -0.009 -0.009 -0.007 -0.008 -0.006 0.003
(0.014) (0.014) (0.020) (0.009) (0.008) (0.009) (0.011) (0.011) (0.017)

public_utero2009 0.011 -0.002 0.015
(0.025) (0.012) (0.014)

public_utero2008 -0.014 0.008 0.013
(0.022) (0.010) (0.020)

public 0.007 0.016 0.017 -0.005 -0.004 -0.006 -0.007 -0.006 -0.016
(0.007) (0.013) (0.020) (0.005) (0.011) (0.013) (0.007) (0.010) (0.015)

Observations 27,401 27,401 27,401 57,318 57,318 57,318 41,997 41,997 41,997
R-squared 0.004 0.020 0.020 0.002 0.021 0.021 0.002 0.024 0.024

Panel B: High-educated mothers
public_utero2010 -0.042** -0.045*** -0.057* -0.017 -0.019 -0.028* 0.003 -0.000 0.007

(0.018) (0.017) (0.029) (0.013) (0.013) (0.015) (0.013) (0.014) (0.018)
public_utero2009 -0.003 -0.020 0.007

(0.032) (0.015) (0.019)
public_utero2008 -0.032 -0.005 0.013

(0.032) (0.017) (0.024)
public 0.010 0.003 0.015 -0.007 -0.010 -0.002 -0.004 0.000 -0.006

(0.009) (0.012) (0.024) (0.008) (0.008) (0.013) (0.006) (0.007) (0.014)
Observations 14,088 14,088 14,088 29,619 29,619 29,619 21,272 21,272 21,272

R-squared 0.006 0.028 0.028 0.003 0.028 0.028 0.004 0.029 0.029

Controls No Yes Yes No Yes Yes No Yes Yes
Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: gestational age at birth in weeks; mother’s age at birth and its
square, mother’s education dummies, ethnicity dummies, marital status dummy, child’s par-
ity, number of children alive, number of antenatal visits, gestation month of the first gyne-
cological visit, an indicator for home delivery, father’s age and its square, father’s employ-
ment status dummies and also birth weight; 42 county dummies, 9 month of birth dum-
mies; female unemployment rate in the month of conception for each county and year of
birth. Robust standard errors clustered at the county level shown in parentheses (42 clus-
ters). ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.9: Cohort size at locality level. Publicly employed vs. Housewife mothers

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6)
Panel A: Male cohort size, all mothers
public_utero2010 -0.365 0.144 1.058 2.321* 0.673 0.678

(0.716) (0.856) (1.032) (1.213) (0.675) (1.000)
public_utero2009 1.369 2.216 0.093

(0.975) (1.322) (0.678)
public_utero2008 0.154 1.498 -0.078

(1.130) (0.959) (1.145)
public -7.758*** -8.259*** -16.308*** -17.553*** -13.148*** -13.153***

(1.501) (1.492) (2.590) (2.601) (1.855) (2.038)
Observations 1,435 1,435 1,678 1,678 1,552 1,552

R-squared 0.846 0.847 0.867 0.867 0.856 0.856

Panel B: Male cohort size, highly educated mothers
public_utero2010 -1.630* -1.228 -1.314 -0.709 -0.102 -0.181

(0.828) (0.870) (1.036) (0.949) (0.566) (0.785)
public_utero2009 0.720 1.148 -0.163

(0.797) (1.130) (0.767)
public_utero2008 0.474 0.643 -0.074

(0.932) (0.690) (0.820)
public 4.630* 4.231* 6.543* 5.945 4.638* 4.716*

(2.415) (2.275) (3.836) (3.552) (2.606) (2.547)
Observations 1,127 1,127 1,38 1,38 1,286 1,286

R-squared 0.734 0.734 0.761 0.761 0.761 0.761

Panel C: Female cohort size, highly educated mothers
public_utero2010 -0.756 -0.280 -0.415 0.270 -0.061 -0.455

(0.771) (0.997) (0.551) (0.608) (0.528) (0.751)
public_utero2009 0.547 1.589* -0.488

(0.770) (0.865) (0.539)
public_utero2008 0.869 0.440 -0.694

(0.834) (0.627) (0.891)
public 4.260* 3.786 6.470* 5.795 4.591* 4.983*

(2.244) (2.494) (3.669) (3.598) (2.545) (2.837)
Observations 1,127 1,127 1,38 1,38 1,286 1,286

R-squared 0.747 0.747 0.760 0.760 0.758 0.758

Notes: The dependent variable is aggregated at locality, gender of the child, trimester of
gestation and maternal occupation level. Controls include: birth year fixed effects, locality
fixed effects and county specific time trends. Robust standard errors clustered at the county
level shown in parentheses (42 clusters). ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Table 2.10: Mothers’ Fixed Effects

Low Birth Weight Probability of a male birth

(1a) (2a) (3a) (4a) (1b) (2b) (3b) (4b)

Exposed sibling -0.063** -0.062** -0.076** -0.056 -0.037 -0.050 -0.097 -0.249*
(0.021) (0.021) (0.092) (0.054) (0.069) (0.069) (0.086) (0.149)

Controls no yes yes yes no yes yes yes
Family FE no no yes yes no no yes yes

Month of birth FE yes yes yes yes yes yes yes yes
Time Trend yes yes yes yes yes yes yes yes

Observations 3,819 3,819 3,819 2,603 3,819 3,819 3,819 2,603
No of groups 1,819 1,788 1,819 1,788

R-squared 0.004 0.009 0.001 0.001 0.001 0.005 0.001 0.001
Mean dep. var. 0.041 0.041 0.041 0.532 0.532 0.532

Notes: All regressions are based on the urban sample of publicly employed mothers (based
on their 2010 employment status); in columns (1a)-(4a) we consider look at the low birth
weight and our controls include a gender dummy, pregnancy order, assistance at birth, ges-
tation month of the first gynaecological visit; parents characteristics: the age of mother and
father at conception, calendar month of birth dummies and a time trend. In columns (1b)-(4b)
we show the probability that a birth is a male. Controls include the above (except gender)
and gestation (in weeks) at birth. These specifications are based on the mother’s status at
the time of birth in 2010. Columns (4a) and (4b) are on the subsample of highly educates
women. Source: Authors’ calculation using the 2003-2010 Vital Statistics. Robust standard
errors shown in parentheses (42 clusters). ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.

54



Table 2.11: Low Birth weight. Publicly employed with employed husbands vs.
Housewives with husbands with occupational status different from employed

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All

public_utero2010 -0.011 -0.017** -0.005 0.002 -0.008 -0.010 0.002 -0.001 0.002
(0.009) (0.008) (0.010) (0.007) (0.005) (0.008) (0.009) (0.008) (0.010)

public_utero2009 0.022* 0.001 0.006
(0.012) (0.008) (0.007)

public_utero2008 0.008 -0.008 0.001
(0.009) (0.006) (0.006)

public -0.071*** -0.033* -0.044** -0.062*** -0.041*** -0.039*** -0.056*** -0.044*** -0.046***
(0.007) (0.020) (0.021) (0.005) (0.011) (0.012) (0.006) (0.013) (0.015)

Observations 17,537 17,537 17,537 36,121 36,121 36,121 26,044 26,044 26,044
R-squared 0.159 0.354 0.355 0.109 0.283 0.283 0.024 0.155 0.155

Panel B: Boys
public_utero2010 -0.029** -0.029** -0.019 -0.001 -0.008 -0.013 0.002 -0.002 0.009

(0.012) (0.012) (0.012) (0.010) (0.007) (0.011) (0.012) (0.011) (0.013)
public_utero2009 0.015 -0.005 0.017**

(0.012) (0.010) (0.008)
public_utero2008 0.010 -0.011 0.011

(0.012) (0.012) (0.008)

public -0.053*** -0.010 -0.019 -0.057*** -0.030** -0.024* -0.051*** -0.057*** -0.067***
(0.007) (0.022) (0.024) (0.006) (0.012) (0.013) (0.005) (0.017) (0.018)

Observations
R-squared 8,919 8,919 8,919 18,413 18,413 18,413 13,324 13,324 13,324

Panel C: Girls
public_utero2010 0.008 -0.002 0.010 0.005 -0.009 -0.008 0.001 0.001 -0.004

(0.016) (0.013) (0.019) (0.008) (0.008) (0.010) (0.009) (0.009) (0.012)
public_utero2009 0.027 0.007 -0.005

(0.021) (0.011) (0.010)
public_utero2008 0.002 -0.006 -0.008

(0.016) (0.009) (0.009)
public -0.090*** -0.052** -0.063** -0.067*** -0.053*** -0.053*** -0.061*** -0.031 -0.026

(0.009) (0.024) (0.029) (0.006) (0.016) (0.017) (0.009) (0.020) (0.021)
Observations 8,618 8,618 8,618 17,708 17,708 17,708 12,72 12,72 12,72

R-squared 0.152 0.337 0.337 0.102 0.264 0.265 0.030 0.156 0.156

Controls No Yes Yes No Yes Yes No Yes Yes
Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynaecological visit, an indicator for home delivery, father’s age and its square, fa-
ther’s employment status dummies; 42 county dummies, 9 month of birth dummies; fe-
male unemployment rate in the month of conception for each county and year of birth.
Robust standard errors clustered at the county level shown in parentheses (42 clusters).
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10.
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Appendix A

Figure 2.4: Higher education enrollment in Romania

Notes: Source Statistics Romania.

Figure 2.5: Educational level of employed mothers

Notes: Source Statistics Romania.
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Figure 2.6: Low birth weight incidence, by month of birth

Notes: Authors’ calculations using the 2007-2010 VSN.
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Figure 2.7: Birth weight distributions for children of publicly employed mothers

Notes: Authors’ calculations using the 2007-2010 VSN.
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Table 2.13: Selection into fertility, DD specification

(1) (2) (3) (4) (5) (6)
VARIABLES Secondary High school Higher Age Married Unemployed

education education gher education father
or less

pub80_utero10 0.045*** 0.009 -0.055*** -1.196*** -0.028** -0.008**
(0.011) (0.009) (0.005) (0.281) (0.012) (0.004)

pub80_utero09 0.020** 0.003 -0.023*** -0.055 -0.011 -0.005
(0.009) (0.009) (0.003) (0.274) (0.010) (0.004)

pub80_utero08 0.018** -0.001 -0.017*** 0.304 0.006 -0.004
(0.009) (0.008) (0.004) (0.218) (0.008) (0.005)

Public -0.587*** -0.361*** 0.948*** 12.865*** 0.382*** -0.011***
(0.010) (0.009) (0.003) (0.440) (0.016) (0.003)

Observations 126,716 126,716 126,716 126,716 126,716 126,716
R-squared 0.312 0.163 0.833 0.250 0.157 0.054

Notes: Controls include: child gender, gestational age at birth in weeks; 42 county dummies,
9 month of birth dummies, birth year fixed effects and county specific time trends. Robust
standard errors clustered at the county level shown in parentheses. *** p<0.01, ** p<0.05,
* p<0.10
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Table 2.14: Low birth weight: Publicly employed vs. housewives mothers, full
sample

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: All

public_utero2010 -0.009* -0.015*** -0.009 0.004 -0.002 -0.004 -0.001 -0.002 -0.002
(0.005) (0.005) (0.006) (0.003) (0.003) (0.003) (0.005) (0.005) (0.006)

public_utero2009 0.011 -0.002 0.003
(0.007) (0.004) (0.004)

public_utero2008 0.004 -0.004 -0.004
(0.007) (0.004) (0.004)

Public -0.047*** -0.012* -0.017** -0.045*** -0.012*** -0.010*** -0.040*** -0.016*** -0.016***
(0.003) (0.007) (0.007) (0.003) (0.004) (0.003) (0.002) (0.003) (0.005)

Observations 64,593 64,593 64,593 135,298 135,298 135,298 100,987 100,987 100,987
R-squared 0.134 0.318 0.318 0.088 0.251 0.251 0.014 0.140 0.140

Panel B: Boys
public_utero2010 -0.020*** -0.020*** -0.015* -0.001 -0.006 -0.005 -0.000 -0.002 -0.004

(0.007) (0.007) (0.007) (0.004) (0.004) (0.005) (0.007) (0.006) (0.008)
public_utero2009 0.010 0.002 0.001

(0.007) (0.006) (0.006)
public_utero2008 0.006 0.000 -0.008*

(0.007) (0.005) (0.005)
Public -0.036*** -0.007 -0.012 -0.038*** -0.012*** -0.013** -0.036*** -0.019*** -0.017**

(0.005) (0.009) (0.011) (0.003) (0.004) (0.006) (0.003) (0.005) (0.007)
Observations 33,095 33,095 33,095 69,371 69,371 69,371 51,865 51,865 51,865

R-squared 0.143 0.332 0.332 0.100 0.267 0.267 0.013 0.145 0.145

Panel C: Girls
public_utero2010 0.002 -0.009 -0.004 0.010** 0.002 -0.004 -0.001 -0.002 0.000

(0.008) (0.007) (0.009) (0.005) (0.004) (0.006) (0.005) (0.005) (0.007)
public_utero2009 0.011 -0.007 0.005

(0.011) (0.006) (0.006)
public_utero2008 0.003 -0.009 0.000

(0.013) (0.006) (0.006)
Public -0.058*** -0.016* -0.021* -0.052*** -0.011* -0.006 -0.044*** -0.012** -0.014*

(0.005) (0.008) (0.012) (0.004) (0.006) (0.007) (0.004) (0.006) (0.007)
Observations 31,498 31,498 31,498 65,927 65,927 65,927 49,122 49,122 49,122

R-squared 0.130 0.306 0.306 0.079 0.238 0.238 0.016 0.136 0.136

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynecological visit, an indicator for home delivery, father’s age and its square, father’s
employment status dummies; 42 county dummies, 9 month of birth dummies; female
unemployment rate in the month of conception for each county and year of birth. Robust
standard errors clustered at the county level shown in parentheses. *** p<0.01, ** p<0.05,
* p<0.10
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Table 2.15: Probability of a birth being male: Publicly employed vs. Privately
employed mothers

1st Trimester 2nd Trimester 3rd Trimester

(1) (2) (3) (4) (5) (6) (7) (8) (9)

public_utero2010 -0.000 -0.005 -0.000 0.008 0.007 0.007 -0.010 -0.012 -0.015
(0.010) (0.011) (0.012) (0.010) (0.009) (0.011) (0.009) (0.008) (0.012)

public_utero2009 0.007 -0.001 -0.008
(0.024) (0.011) (0.011)

public_utero2008 0.007 0.000 -0.001
(0.021) (0.009) (0.015)

Public -0.008 -0.008 -0.013 -0.009* -0.015** -0.015* -0.006 0.000 0.003
(0.006) (0.008) (0.014) (0.005) (0.006) (0.008) (0.006) (0.008) (0.012)

Observations 41,37 41,37 41,37 89,591 89,591 89,591 66,49 66,49 66,49
R-squared 0.002 0.026 0.026 0.001 0.025 0.025 0.001 0.030 0.030

Controls No Yes Yes No Yes Yes No Yes Yes
Year&County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

County trends Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, gestational age at birth in weeks; mother’s age at
birth and its square, mother’s education dummies, ethnicity dummies, marital status dummy,
child’s parity, number of children alive, number of antenatal visits, gestation month of the
first gynecological visit, an indicator for home delivery, father’s age and its square, father’s
employment status dummies; 42 county dummies, 9 month of birth dummies; female
unemployment rate in the month of conception for each county and year of birth. Robust
standard errors clustered at the county level shown in parentheses. *** p<0.01, ** p<0.05,
* p<0.10.
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Appendix B

The likelihood of maternal employment in the public sector

Employment in the public sector is the key variable in our identification strategy.
However the 2007-2010 Vital Statistics Natality (VSN) files contain information
only on the employment status of the mother without specification of the sector,
whether private or public. We address this problem by using the 2007-2010 Roma-
nian Household Budget Survey (RHBS), a nationwide representative survey and
the main tool of Statistics Romania of assessing representative population expendi-
tures and revenues, which provides detailed socio-economic information on every
member of the household, to construct a characteristics-based likelihood of em-
ployment in the public sector for each mother. The RHBS has the same employ-
ment categories as VSN and also disentangles between public and private sector
employment.

B1. Main specification

The RHBS records the occupational status for each household member with the
same categories as the VSN except that, for the employed members, we know the
sector of employment, whether public or private. We start by estimating the sim-
ple conditional probability that an employed woman works in the public (vs. the
private) sector using the RHBS data. In particular, we estimate a reduced form Pro-
bit model separately for each year on the restricted sample of employed women of
fertile age (16 to 45), and include as explanatory variables all the socio-economic
characteristics of mothers that are available in the VSN: age (and age square), mar-
ital status (married, divorced, widow, single), education (no schooling, primary,
secondary, high school, technical college, post high-school, higher and above), eth-
nicity (Romanian, Hungarian, other), number of living children, father’s age and
father’s occupational status (employed, entrepreneur, self-employed, unemployed,
pensioner, other situation), region of residence and an indicator for urban area. To
control for the important differences between urban and rural areas we also include
interaction terms between mother’s education and the urban indicator. We cluster
the standard errors at the region level. For each RHBS data set we use in these re-
gressions the corresponding frequency weights as suggested by Statistics Romania,
thus, ending up with a sample a bit over 2 million observations. The coefficients
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with and without using the frequency weights are very similar and not statistical
different (available upon request). These results are shown in Table 2.16 below.

The goodness of fit of this model suggest that 75% of our observations are
correctly classified as public or private using the Cramer maximum probability
rule. In the next section (Appendix B2) we address several concerns related to
this estimation.

Next, we proceed to doing out-of-sample predictions for the VSN dataset and
obtain a predicted probability of public employment for each employed mother. In
the last step we use the predicted probabilities to split the VSN sample of employed
mothers into most and least likely employed in the public sector (following the rule
discussed in the paper).

B2. Robustness checks

We proceed next to some robustness checks of our results in the previous section.
First, we estimate a similar model to the one shown above where we combine all
years of the RHBS data from 2007-2010, include year fixed effects and county time
trends and obtain a new set of predicted probabilities. Using these predictions and
our results (available upon request) are very similar to our main results.

Secondly, a potential concern is that the predicted probabilities for the publicly
employed women of fertile age but who are not necessarily mothers are not repre-
sentative for the publicly employed mothers in VSN. One way to deal with this is
to estimate the probability of being employed in the public sector on the restricted
sample of employed mothers of fertile age in the 2007-2010 RHBS to obtain the
predicted probability for the VSN mothers. Using these new predicted probabili-
ties more than 96% of the VSN mothers are identically classified as public when
we employ the 80-20 split.

Finally, we estimate the same as above using an extended Probit specification
where we also include all relevant variables available in the RHBS, but not avail-
able in the VSN data: type of employment contract (permanent or temporary),
the in-kind benefits received at the workplace (such as telephone or company car),
analogous to an exclusion restriction. Since we continue to assign probabilities
to the mothers in the VSN only on their observable characteristics included in the
VSN and the additional covariates are kept at the RHBS sample mean. Using these
predicted probabilities, our main results are very similar to the ones in our main
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analysis (results available upon request).

B3. Validity of RHBS for out of sample predictions

We showed that in-sample predictions are reliable for the household survey sample
using the classification table; however, it is important to understand whether they
would be as reliable out of sample, when applied to the mothers in the Natality
files. To verify this assumption, we proceed to predict the housewife status versus
the employed status using the RHBS and doing out of sample predictions using
the VSN files. Since we know the true occupational status, whether housewife or
employed, for the women in the VSN, we can verify whether the procedure of out
of sample prediction is sensible or not. We use the same specification for the first
stage Probit in the RHBS sample, where the dependent variable is 1 if the woman
is housewife and 0 if she is employed (irrespective of the sector of employment).
We then make the out of sample predictions for women in the VSN sample. We
use the predicted probability of being a housewife and use the median probability
as a threshold, since aggregate official statistics show that each year there is ap-
proximately equal number of employed and housewife women giving birth. We
then verify how many true housewives were classifies as housewives based on their
predicted probability, and how many were classified as employed. We do the same
for true employed women. Our procedure classifies correctly around 89% of the
housewives, and around 67% of the employed mothers, which suggests that the
RHBS can be reliably used to make out of sample predictions for the VSN sample.

B4. Bootstrapped standard errors

We define our treatment group based on a generated regressor -i.e we use the pre-
diction of the model using RHBS data as a regressor in the model using VSN data.
Although this approach leads to a consistent estimate of our parameter of interest
(on the interaction term Public*Utero2010), the estimated covariance matrix for the
second model needs to be adjusted to take into account the variability of the gener-
ated regressor, as shown by [Murphy and Topel, 2002]. We use bootstrapping for
this correction and estimate the standard errors of the parameters of interest using
500 replications.

To account for the variability of the generated regressor, we employ a two stage
bootstrapping procedure to obtain the bootstrapped standard errors of the estimate
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of our parameter of interest β2 from Equation 1. In the first step, we draw with
replacement a sample from the RHBS, and estimate the probit model of public em-
ployment conditional on employment; using the estimated coefficients, we employ
the out of sample estimations using the VSN dataset, and each employed mothers
is assigned a predicted probability of public employment. Using the sample’s 80th
percentile of the predicted public employment, we define the treatment group as a
the employed women with predicted probabilities above this threshold (hence we
make use of the generated regressor). In the second step, we then draw with re-
placement a sample from the VSN, and estimate the regression of interest where
the independent variable is the low birth weight indicator and the main explanatory
variable is the Public sector of employment dummy interacted with the indicator
for being in utero in 2010 at the time of the policy change announcement. We save
the estimated coefficient of interest, β̂2

∗
from Equation 2.1. We repeat the first and

second step 500 times, which gives us 500 replications of our statistics of inter-
est, β̂2

∗
: β̂2

∗
,1 ... β̂2

∗
,500. We then apply the standard formula for estimating the

variance:

s2
β̂2,boot

=
1

499

500∑
b=1

(β̂2
∗
,b −

¯̂∗
β2) (2.2)

where

¯̂∗
β2 =

1

500

500∑
b=1

β̂2
∗
,b (2.3)

sβ̂2,boot
is the bootstrapped standard error for the estimate of the parameter of inter-

est β2, and is presented in Table 2.5 in the main text alongside the robust standard
error used in the main analysis.
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Table 2.16: Reduced form Probit estimation

VARIABLES 2007 2008 2009 2010

age 0.135*** 0.073* 0.136*** 0.055
(0.033) (0.039) (0.035) (0.041)

age squared -0.002*** -0.001 -0.002*** -0.000
(0.001) (0.001) (0.001) (0.001)

married 0.101 0.098 0.051 -0.010
(0.077) (0.085) (0.087) (0.071)

divorced -0.113 0.071 -0.005 0.084
(0.077) (0.102) (0.107) (0.100)

widowed 0.164 0.098 -0.193 0.071
(0.213) (0.176) (0.232) (0.260)

secondary school -0.376 -0.256 -0.148 -0.074
(0.406) (0.320) (0.325) (0.546)

professional school -0.692* -0.365 -0.589* -0.452
(0.411) (0.323) (0.319) (0.532)

high school -0.227 0.033 -0.181 -0.032
(0.404) (0.320) (0.333) (0.524)

post high school 0.710 0.920*** 0.413 1.181**
(0.447) (0.351) (0.359) (0.591)

higher education 1.332*** 1.331*** 0.947*** 1.339**
(0.418) (0.304) (0.328) (0.534)

other situations -0.645 -0.453 -0.423
(0.692) (0.842) (0.609)

Hungarian -0.174** -0.041 -0.016 -0.137
(0.084) (0.072) (0.112) (0.103)

other ethnicity 0.281 -0.423* 0.254 0.103
(0.177) (0.219) (0.163) (0.188)

number of children 0.057** 0.057** 0.060*** 0.113***
(0.026) (0.025) (0.023) (0.027)

urban 0.020 0.646 0.174 0.562
(0.421) (0.557) (0.387) (0.732)

secondary x urban 0.232 -0.709 -0.192 -0.793
(0.454) (0.555) (0.430) (0.729)

professional x urban -0.069 -0.762 -0.098 -0.562
(0.440) (0.561) (0.381) (0.735)

high-school x urban -0.126 -0.793 -0.353 -0.675
(0.421) (0.557) (0.387) (0.759)

post-high-school x urban -0.122 -0.809 -0.089 -0.639
(0.483) (0.568) (0.435) (0.790)

higher education x urban -0.904** -1.338** -0.689* -1.296*
(0.460) (0.526) (0.400) (0.716)

husbandâĂŹs age 0.007 0.003 0.007 0.008
(0.005) (0.004) (0.004) (0.005)

Husband occupation:
employed -0.132 -0.048 -0.151 0.092

(0.085) (0.084) (0.097) (0.084)
entrepreneur -0.503** -0.590** -0.319 0.115

(0.235) (0.246) (0.274) (0.218)
self-employed in non-agriculture -0.106 -0.112 -0.117 0.039

(0.136) (0.119) (0.143) (0.121)
self-employed in agriculture -0.097 0.100 0.059 0.316**

(0.166) (0.138) (0.165) (0.134)
unemployed -0.113 -0.013 -0.206 0.101

(0.115) (0.128) (0.153) (0.103)
pensioner -0.005 -0.033 -0.132 0.091

(0.134) (0.134) (0.111) (0.219)
other situations -0.255 0.113 -0.044 0.517**

(0.289) (0.388) (0.235) (0.206)
region 2 -0.203** -0.163 -0.208** -0.085

(0.081) (0.110) (0.091) (0.108)
region 3 -0.191* -0.296** -0.223** -0.279**

(0.114) (0.140) (0.099) (0.114)
region 4 -0.001 -0.172 -0.090 0.059

(0.130) (0.148) (0.096) (0.135)
region 5 -0.197** -0.290 -0.342*** -0.261**

(0.093) (0.188) (0.118) (0.127)
region 6 -0.234** -0.399*** -0.362*** -0.123

(0.109) (0.112) (0.123) (0.112)
region 7 -0.210** -0.143 -0.188** -0.095

(0.098) (0.119) (0.094) (0.143)
region 8 -0.517*** -0.381*** -0.412*** -0.220**

(0.078) (0.106) (0.062) (0.094)
Pseudo R2 0.1214 0.1066 0.1022 0.1305

Observations 2,156,214 2,205,766 2,156,058 2,041,875

Notes: Dependent variable Public is 1 if the woman is employed in the public sector and 0
if she is employed in the private sector. Authors’ calculations using 2007-2010 Romanian
Household Budget Surveys. Clustered standard errors at the region level shown in parenthe-
ses. ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10. 67
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Chapter 3

Bridging the Gap for Roma Women. The Effects of
a Health Mediation Program on Roma Prenatal Care and

Child Health at Birth

Simona Bejenariu∗ Andreea Mitrut†

Abstract
Roma, Europe’s largest minority, face poverty, social exclusion and life-long in-
equalities. We analyze a large-scale public program that aimed to improve the
health of pregnant Roma women and children, with the help of trained Roma health
mediators. Using rich data from Romania we exploit the spatial and temporal vari-
ation in the implementation of the program and find large increases of the take-up
of prenatal care services among Roma women, but no change in the probability of
low birth weight or premature delivery. Our results show a decrease in the number
of stillbirths and infant deaths. We investigate the potential mechanisms.
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3.1 Introduction

Roma ethnics, Europe’s largest minority with over 10 million individuals, face
poverty, social exclusion and life-long inequalities: about 90 percent live below na-
tional poverty lines, enrollment in primary education does not exceed 50 percent,
more than half experienced discrimination in the past because of their ethnicity
and, relative to non-Roma in Europe, they are four times more likely to be em-
ployed in unskilled jobs, three times less likely to afford prescription drugs, Roma
children under the age of 14 are about five times less likely to be vaccinated and
their average life expectancy is ten years less [European Union et al., 2013]. These
staggering inequalities are already present at birth: in Romania, a country with
one of the most numerous Roma communities,1 in 2000 the low birth weight rate
among Roma children was twice as large as for non-Roma children, more than
14% of Roma infants were born prematurely compared to 8% of non-Roma,2 while
the infant mortality rate of Roma ethnics was 50.6 per 1000 live births, compared
to 26.9 per 1000 births for non-Roma. These disparities, which are large even
compared to other disadvantaged ethnic groups, such as African-Americans in the
US, are particularly worrisome since the economic literature has established that
health at birth is a predictor of adult outcomes and of the outcomes of future gen-
erations [Black et al., 2007, Currie and Moretti, 2007, Royer, 2009] . Even more
so, the health-induced inequalities start even before birth, in the prenatal period,
and widen as the individual ages [Almond and Currie, 2011, Currie and Almond,
2011] . One of the potential causes for poor health at birth among Roma children
is the low utilization of medical services during the prenatal period: in 2000, less
than 40% of pregnant Roma women in Romania sought prenatal care. Moreover,
recent surveys across EU member states showed that the average situation of Roma
women in all areas of social life, such as education, employment, health and access
to medical care, is more precarious than that of Roma men, mainly because of the
hierarchical family structure and strong social norms [European Union and Agency
for Fundamental Rights, 2014, Corsi et al., 2008, Voicu and Popescu, 2009].

This paper investigates a unique public health program designed to improve
the health outcomes of Roma women and children: the Roma Health Mediation

1The Roma minority is the third largest ethnic group in Romania, with 619,000 (3.2% of the total
population) self-identifying as Roma in the 2011 census, while unofficial estimates put the number of
Roma in Romania at 2 million (http://goo.gl/MwmwpW).

2Source: Our calculations using year 2000 Romanian Vital Statistics Natality Files.
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Program (RHM). The program was implemented gradually starting with 2002, in
Romania, in localities with large Roma communities. The main goal of the RHM
was to improve the health status of pregnant and postpartum Roma women, in-
fants and children by providing basic health education and facilitating the commu-
nication between the Roma ethnics and healthcare practitioners, with the help of
Roma health mediators. The mediators were women from the local communities,
trained and employed by the Romanian Ministry of Health to: 1) explain to Roma
pregnant women the necessity of prenatal care and inform them about the right
to free preventive care during pregnancy, facilitate the verbal communication with
family physicians, usually by accompanying them during the medical visit, and
2) increase awareness about family planning (particularly modern contraceptives
use and decrease abortion) among Roma women and emphasize the importance
of best practices regarding child rearing, such as breastfeeding and vaccination.
In our empirical exercise we investigate the effects of this program on Roma pre-
natal care take-up rates and on child health at birth using rich Romanian Natality
Files containing all registered live births with ethnicity information, over the period
2000-2008. We also investigate whether the program affected fertility, as measured
by the cohort size, and other measures of health status in the cohort, captured by
number of stillbirths and infant deaths, using information from Romanian Mortality
Files.

Although the program underwent a substantial expansion in Romania and was
also implemented in several other countries with large Roma minorities,3 this is the
first empirical investigation of the effects of the RHM program. Understanding the
impact of this program is especially important as increased access to medical care
during pregnancy and improved child health could reduce the health inequalities
Roma children face even before birth, which, in turn, could weaken the intergener-
ational transmission of poor health and other associated outcomes. Moreover, al-
though institutional efforts aimed at improving Roma socio-economic status have
intensified, with up to 26.5 billion euros of EU funding available as of 2014 for eth-
nically targeted programs, this is, to our knowledge, the first quantitative evaluation
of a health program that targeted Roma ethnics.

3The Roma Health Mediation program was subsequently implemented in Bulgaria (2003), Slovakia
(2005), Moldova (2006), Serbia (2008), Macedonia (2009) and Ukraine (2010), following the Romanian
model.
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Our analysis also contributes to the literature regarding the causes of the low-
take up of social programs despite high need and eligibility. In particular, because
the RHM aimed at increasing the use of medical services that were available free
of charge even before the implementation of the program, out study brings evi-
dence on whether information provision can be an effective means of increasing
take-up. A growing literature argues that factors such as the lack of knowledge
about the program, hassle costs and procrastination are important barriers which
explain the low take-up of welfare programs (see [Bertrand et al., 2006] for a re-
view). Outreach programs were found to increase the information about already
available services, reducing the non-price barriers to care and leading to increases
in the take-up of welfare programs among marginalized individuals. [Currie and
Grogger, 2002] find that administrative measures to encourage the use of prenatal
care among Medicaid-eligible women have increased the take-up rates and reduced
fetal deaths, especially for Black ethnics. [Aizer, 2007] also shows that outreach
programs are successful in increasing the take-up rate of Medicaid among already
eligible individuals, especially for minorities that face language barriers, and im-
prove health status by increased use of preventive care and lower hospitalization
rates for preventable diseases. However, to our knowledge there is no study which
has addressed the issue of program take-up in the context of ethnically targeted
programs.

Finally, as the RHM had a public health education component, the present
study also contributes to the literature that investigates whether information and
health education, especially for disadvantaged groups, can be effective in increas-
ing health status and reducing disease burden. However, while this line of research
indicates complementarities between health education and subsidies for health-
care, with the effect of the information being stronger in the presence of price
effects [Ashraf et al., 2013, Duflo et al., 2006], the RHM did not provide any price
subsidies or (un)conditional transfers, which could reduce the effects on the health
outcomes studied.

Because the RHM program was not randomly implemented, we exploit the spa-
tial and temporal variation in the implementation of the program in a difference in
difference strategy in which we consider all Roma children from the natality regis-
ters over the period 2000-2008, Our findings indicate that the program successfully
improved the prenatal health-seeking behavior of Roma women, particularly so in
rural, more traditional localities. Relative to children born before the program im-
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plementation in their locality of residence, we find a 7 and a 30 percentage point
increase (13% and 56% of the mean) in the prenatal care rate for children born
up to and more than two years after the implementation, respectively. Similarly,
the estimated effect on the number of months under prenatal supervision is a half
month increase (16% of the mean) for the children born up to two years after the
program initiation, but a roughly two month increase (52% of the mean) for the
children born more than two years afterward. These very large improvements in
prenatal care related outcomes are not reflected in an improvement in the proba-
bility of low birth weight and premature delivery. However, our findings indicate
a decrease in the numbers of stillborn children and infant mortality at the locality
level. In urban areas and when we consider the full sample of localities the effects
are largely in the same direction, but smaller in magnitude and not always signifi-
cant statistically. Finally, using additional survey data we look at other outcomes,
not collected in our registered data, but which are directly related to the program
implementation. These findings suggest that after the program implementation,
Roma women feel less discriminated in general and when seeking medical care
in particular, they are less likely to use abortion and more likely to exclusively
breastfeed their babies.

The potential mechanisms that are consistent with the pattern of the observed
results entail that the RHM program effectively influenced the reproductive be-
havior of Roma women and also increased prenatal care rates of mothers who do
conceive, which may have improved the survival rate of the marginal children of
the presumably worse-off mothers who conceived. This would leave the average
heath at birth in the cohort unchanged, but would lead to a smaller stillbirth rate for
Roma infants, which is consistent with the decrease in the number of stillbirths and
infant deaths we observe.

The rest of the paper is structured as follows. Section 3.2 presents the Roma
Health Mediation program, with focus on the implementation process at the locality
level. Section 3.3 describes the data and our identification strategy, the difference in
difference specification in which we exploit the timing and geographical variation
in program implementation. Section 3.4 presents our main results on outcomes
relating to prenatal medical take-up and child health at birth, and at aggregate level
on number of live births, stillbirths and infant mortality. Section 3.5 provides a
series of robustness tests, including a falsification test in which we analyze the
sample of Romanian ethnic children in the localities in which the RHM program
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was implemented, and a simulation exercise in which we allocate the initiation
date of the program randomly among the localities. Section 3.6 brings additional
evidence using survey data and Section 3.7 discusses the potential channels which
could explain the results. Section 3.8 concludes our paper.

3.2 The Roma Health Mediators Program

3.2.1 The program’s aims

The RHM national program was initiated by Romani CRISS, one of the most in-
fluential Roma NGO’s in Romania, together with the Romanian Ministry of Health
in 2002 and rolled out gradually in localities with large Roma communities, and it
is still ongoing.4

The general aim of the program was to improve the health of Roma ethnics,
and especially of pregnant and postpartum Roma women, infants and children, by
facilitating access to health care services and offering basic health education. The
program was carried out in the field by specially trained Roma women, called me-
diators, from the local communities. The gender and the ethnic component of the
mediators were both essential for the program: health mediators were expected to
approach sensitive issues, such as pre- and post-natal care and family planning,
whereas in many Roma castes strong social norms forbid these discussions with/in
the presence of men. A Roma woman from the local community would also be
more easily accepted and effective due to a higher level of trust and an in-depth
knowledge about specific local social norms, culture and circumstances.

To increase pre- and post-natal care among Roma women the mediators con-
ducted home visits to Roma families to explain the necessity of medical check-ups
and, if necessary, also accompanied Roma women to the healthcare practitioners,
facilitating their communication with the doctors. This was an important objective
of the program because previous evidence showed that social norms, lack of finan-
cial resources and perceived discrimination were the main reasons for not attending
prenatal health appointments among Roma women. Language is often a barrier in
seeking and receiving medical assistance, as a considerable share of Roma ethnics

4Most of the expansion occurred between 2002 and 2008, the period of our study. Before becoming
a national program, the RHM was rolled as a pilot program in a small number of communities during
1999-2001. We cannot conduct a separate analysis for this period since we do not have access for the
Natality Files for that period.
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speaks Romani chib, the traditional language, unrelated to the official Romanian
language spoken by family physicians. Additionally, the mediators were trained
to inform pregnant Roma women about the right to free public medical insurance
for children younger than 18 years of age and pregnant women with no without
the payment of an insurance contribution. This is particularly important because
most Roma women, especially in rural areas, are housewives with no formal em-
ployment and no other source of income. For pregnant and postpartum women, the
mediators also promoted the importance of breastfeeding, healthy nutrition and ba-
sic information about reproductive health. Family planning and reproductive health
became a more salient part of the program after 2006, when mediators in certain
counties started to promote contraceptive use in order to reduce the intensive use
of abortions as a fertility control method.5 It is important to note that the mediators
were not authorized to perform any medical act.

The mediators were mostly engaged in fieldwork, providing home outreach ser-
vices by conducting house visits to the Roma ethnics, which reduced the potential
self-selection of the individuals who received RHM counseling that would have oc-
curred had the program not been designed as a home outreach program. Finally, the
legislative requirements stipulated that one Roma woman health mediator should
serve a population of 500 to 750 Roma individuals, counted as children up to 16
years of age and fertile age women. For more information about the RHM please
see Appendix B and the World Health Organization report [World Health Organi-
zation and Regional Office for Europe, 2013].

3.2.2 Program implementation

In 2002 the nationwide implementation of the RHM program started in 42 locali-
ties and reached 281 localities in 2008, served by 419 employed RHM.6 Figure 3.1
shows the evolution of the number of localities in which the program was imple-
mented, while Figure 3.2 presents the timing and the geographical distribution of
these localities. Although the program continued after 2008, in our empirical anal-

5The mediators did not have the authorization to perform any medical procedure or to distribute
contraceptives. In our regressions, we will control for the counties in which the mediators had additional
training for family planning.

6These numbers are likely to be slightly higher because the original database we used to identify the
localities in which the program was implemented did not record the year of initiation of the program for
43 localities and the date of employment for 96 trained health mediators (either they were not employed,
or their date of employment is missing from the records).
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ysis we will not consider the period after 2008 since in 2009 the program was
transferred from the authority of the Ministry of Health to the Local Councils of
the localities and, as a consequence, the initiation rate decreased significantly, and
there is evidence that the lack of funding related to the economic crisis affected the
program in the localities which had previously entered the program.7

According to official information from the Ministry of Health, the selection of
localities where the program was implemented was done by the Commission of
Roma Minority within the Ministry of Health and considered the Ministry’s bud-
get constraint, the requests from the District Public Health Authorities and, most
importantly, the collaboration capacity of Roma civil society in the proposed local-
ities. Because the selection of the localities into the program was not random, we
will include locality fixed effects and birth year fixed effects in our analysis. How-
ever, to understand the selection of localities into the program, we use a discrete-
time hazard model of the probability of a locality being included in the RHM and
the timing of implementation, as a function of a broad set of covariates presented
in detail in Appendix B. Our results (Appendix B, Table 3.15) show that, indeed,
variables reflecting Roma civic involvement and the Roma population are among
the most important factors in determining the introduction of the program at local-
ity level. When we only look at the localities that implemented the program up
until 2008, the Roma civic involvement and variables such as share of employed
women or share Roma with a low birth weight remain significant determinants of
the timing of implementation (see Appendix B, Table 3.17).8 In the next section
we describe our identification and how we attempt to deal with the non-random
aspect of the program implementation.

3.3 Data and methodology

3.3.1 Identification strategy

Because the RHM program was not randomly implemented across localities, we
exploit the timing and the geographical variation in the program implementation
in a difference-in-difference strategy. By comparing outcomes between localities

7The negative effects of the economic crisis were beginning to show and, due to the tightened budgets
of the local authorities, a large number of health mediators were not re-employed by the local councils
[World Health Organization and Regional Office for Europe, 2013].

8A similar pattern is also found when using a panel fixed effect approach (Appendix B, Table 3.18).
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within same year, we control for unobserved cohort characteristics, whereas by
comparing outcomes within the same locality between years we circumvent issues
created by unobserved heterogeneity at the locality level which is constant over
time. Because the program was designed to help Roma ethnics exclusively, in
our main analysis we only consider the children whose ethnicity is registered as
Roma. Ethnicity is declared by the parents when the birth is registered at the local
authority. One concern is that we may not capture the entire Roma population.9

We will come back to this issue shortly. Moreover, in our main specification we
focus on the sample of localities that implemented the program until 2008 and
exclude the localities that never implemented the program, but our results are not
sensitive to this exclusion.10 We also control for locality-specific time trends to
allow for a differential development of the outcomes of interest at locality level and
to control for unobserved locality characteristics that may evolve differently over
time between localities.

We start by estimating the following specification:

Yilt = α+ β1Treatedilt + γ′Xilt + θl + θt + θm + θlt+ εilt (3.1)

where i indexes a Roma mother/child, in locality l, in year t. Treatedilt is the
treatment indicator which is 1 if the program had been implemented for at least 1
year in locality l and year t at the time of the birth of child i, and 0 if the program
had not been initiated yet (but would be in the future) or had been for less than a
year until the birth.11 Because qualitative evidence suggests that after the initiation
of the program the mediators needed time to promote the program and gain the trust
of the community, in our preferred specification we account for non-linear effects of
the length of exposure by using three indicators: Exposure02ilt, Exposure24ilt

and Exposure47ilt, which capture whether the program was implemented up to
two years, between two and four years, or between four and seven years before
birth, respectively.

9The 2001 Romanian Barometer of Inter-ethnic Relations revealed that around 33% of the Roma
ethnics declare themselves Romanians.

10In our sensitivity checks we show the results where we include Roma ethnics in both implementing
and non-implementing localities.

11We consider at least 1 year prior to the birth of child i to account for the period of pregnancy and
for the fact that for some of the localities in the sample we only have the year of the implementation,
and not the exact date. We come back to this later.
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Our preferred specification becomes:

Yilt = α+ β1Exposure02ilt + β2Exposure24ilt + β3Exposure47ilt+

γ′Xilt + θl + θt + θm + θlt + εilt (3.2)

In both specifications, Yilt is our outcome of interest at the individual level
reflecting: a) prenatal medical care: (i) prenatal medical supervision take-up (an
indicator equal to 1 if the mother had any prenatal care), and (ii) the number of
months under prenatal supervision (continuous variable); b) child health at birth
measured by: (iii) low birth weight (an indicator equal to 1 if birth weight is below
2,500 grams), and (iv) premature delivery (an indicator equal to 1 for births occur-
ring before week 37 of gestation).12 Finally, because of data constraints that will be
discussed later, we can only investigate some outcomes at the locality level: cohort
size (number of live births), number of stillbirths (deaths at birth) and number of
infant deaths (deaths occurring before the age of one year).

Xilt is a vector of background characteristics: child’s gender, mother’s age at
birth and its square, whether the mother has any education, marital status, whether
the mother is a housewife (as opposed to employed outside the home), child’s par-
ity, number of children alive, an indicator for hospital delivery, an indicator if fa-
ther’s information is registered (proxy for the father’s legal recognition of the child),
and the father’s age and its square together with indicators for his employment sta-
tus. For the low birth weight indicator, we also control for the gestational length.
We also include an indicator for conception after January 2007 in counties where
the Roma health mediators received extra training on reproductive health (but our
results are not sensitive to excluding this indicator). θl and θt are locality and year
of birth fixed effects, while θlt represents linear locality specific time trends. θm
represent month of birth fixed effects. We cluster standard errors at the locality
level. In Section 3.5 we show the sensitivity of our results to various fixed effects,
time trends and clustering levels.

12In Appendix A, Table 3.13 we show the results for several additional outcomes available in the data.
In particular we consider indicators for whether the birth occurred in a hospital and a doctor was present
at the birth, for continuous measures of birth weight and gestation length (in number of weeks) and
also a composite indicator comprised of both birth weight and gestation length, the indicator for small
for gestational age. Even though the results point in the same direction as our main results, we do not
include these as main outcomes since they are either the default option (most births occur in a hospital
with a doctor present at birth), or that we prefer dichotomized measures of health at birth, as established
in the previous literature.
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3.3.2 Data and working sample

In our empirical exercise we use information from several population registers: the
2000-2008 Vital Statistics Natality (VSN) files for live births, the Vital Statistics
Mortality (VSM) files that register stillbirths and the Mortality files to identify in-
fant deaths.

The VSN records cover the universe of births from individual birth certificates,
with detailed information about the newborns and the socio-economic character-
istics of the parents, including ethnicity and the locality of residence at the time
of birth. In particular, we know: (a) child characteristics: date of birth, gender,
ethnicity, whether single or multiple birth, birth weight and duration of gestation
in number of weeks; (b) information about the mother: date of birth, occupational
status, education, marital status and date of marriage, county and locality of resi-
dence, together with detailed information about her fertility history, such as number
of births (children born alive and fetal deaths), the number of prenatal visits and an
indicator for home delivery; (c) some information about the father: date of birth
and his occupational status.

The VSM files register all pregnancies ending in still births, and have a similar
informational structure to the VSN files, except that it does not collect the ethnic-
ity. The Mortality files record all deceased individuals together with some of their
characteristics, including the locality of residence, but do not record any informa-
tion about the parents, nor their ethnicity.

To identify the localities in which the RHM program was implemented we use
registries provided by the Roma NGO SASTIPEN,13 which contain information on
all Roma health mediators ever employed in the program starting in 2002, with their
exact date when their employment started and the area in which they operated.14

In Romania there are about 3,000 localities, which are either defined as communes
(with each commune encompassing several villages) if they are rural settlements,

13The public authorities do not have a centralized official list of the health mediators, even though
the health mediators were public employees employed by the District Public Health Authorities before
2008.

14Two issues arise: unknown employment dates (for 17% of the listed mediators) and incomplete
employment dates, in which we only know year of employment, but not the exact month the mediators
got employed (23% of the listed mediators). For the localities for which we cannot retrieve the initiation
date due to unknown employment dates of the mediators, we verify whether they differ in a wide array
of socio-economic characteristics from the localities for which we do know the initiation date; they do
not, and hence we exclude them from the analysis. For the localities in which we only know the year
of initiation, we either adjust the initiation date at the locality level by using additional data sources or
impute an initiation date of July 1. Our results are not sensitive to these adjustments.

81



or as cites if they are urban settlements. To define the treated localities we pro-
ceed as follows: for urban areas, the database only registers the town or city where
the program was implemented, and, even though the mediators only served some
neighborhoods within these localities, we consider the respective urban locality as
treated. For rural areas, the database registers the villages, which are geographical
sub-units of a rural locality.15 On average, rural localities in Romania comprise
6.3 villages, with an average population of 800 persons in each village. For each
village we identify the locality to which it belongs administratively, and consider
that rural locality as treated. The treated rural localities, as defined, comprise of, on
average, 5.5 villages. After we define treatment at locality level in this way we can
match the RHM localities with the register files. Relevant average characteristics of
the localities included in the RHM program such as population, share of Roma eth-
nics, average socio-economic characteristics are presented in Appendix Table 3.15.
We define the initiation date of the program at the locality level as the earliest date
a mediator is employed in the locality. Because the database does not contain the
date when the employment of a mediator ended, we cannot asses with certainty
the number of mediators acting in a community at a certain point, but, during the
period studied, there were an average of 1.5 mediators ever employed in each lo-
cality.16 While the legislative requirements stipulated that one Roma woman health
mediator should serve a population of 500 to 750 Roma children up to 16 years of
age and fertile age women, we cannot have more information about the actual size
of Roma population that each mediator served so we cannot evaluate the effects of
the program with respect to treatment intensity.17

Because the VSN files do not record whether the mother received counseling
from a Roma health mediators, and we only know whether a mediator was present
in her locality of residence before she gave birth, our estimates need to be inter-
preted as Intended to Treat (ITT). Moreover, defining the treatment the way de-

15The village is defined as a rural human settlement that is not a legal local administrative unit, but is
subordinated administratively to a commune. It is identified uniquely through its SIRUTA inferior code,
which can then be linked uniquely to the administrative unit it belongs to, the commune, which has a
SIRUTA superior code. The SIRUTA superior code is what is registered as the locality of residence in
the VSN, VSM and Mortality files.

16This potential turnover of mediators also raises the question of whether the program was discon-
tinued in the locality at some point prior to 2008, which we would not observe. However, selective
discontinuation of the program is not mentioned in any of the qualitative surveys available on the pro-
gram. Moreover, such discontinuations would attenuate our treatment effects towards 0.

17According to some anecdotal evidence it was often the case that a mediator would serve larger
communities than stipulated.

82



scribed above means that we consider some untreated Roma women as treated,
leading to a downward bias of our results. This is one reason for which we show
our results separately for rural and urban localities, as be believe the results for the
rural localities are less downwards biased and hence closer to the true treatment ef-
fects, while the results for large urban localities are expected to be more downward
biased.

For our empirical exercise we restrict our sample to Roma children born be-
tween 2000 and 2008 in the localities in which the RHM program is initiated until
2008, leading to a sample of 13,685 observations (6,888 in rural areas) for most of
the analysis except when we look at the prenatal control and number of months of
prenatal check-ups, which were not recorded in VSN for 2 years (2000 and 2002),
resulting in a sample of 10,885 observations (5,449 in rural areas) for these out-
comes.

One common difficulty when analyzing programs targeting individuals based
on their ethnicity in general and Roma population in particular is the self-identification
issue [Kligman, 2001, Ladányi and Szelényi, 2001, Csepeli and Simon, 2004].
Some studies indicate that self-identification among Roma is more problematic in
large cities, especially among the more educated people, but is of less concern in
smaller, more traditional communities, where people speak the Romani language
and have more traditional social norms. This is another reason why we conduct
the analysis separately for the rural and the urban sub-sample.18 Moreover, some
previous qualitative reports analyzing the RHM program implementation suggested
that the mediators were more effective in smaller, traditional communities, which
further justifies a separate analysis for rural and urban localities [(OSI), 2011].

Table 3.1 presents descriptive statistics of child outcomes and maternal char-
acteristics, and the average difference between pre-treatment and post-treatment at
the locality level, for the localities that were included in the RHM program until
2008. From these simple differences the program appears to have improved pre-
natal care rates and increased the number of months under prenatal supervision,
especially for rural localities, but the improvements in child health do not appear
large. Figure 3.3 presents the pre-implementation trends in the outcomes analyzed
in rural and urban localities, depending on the year of program implementation at
locality level. The trends in pre-implementation outcomes are generally well be-
haved, with the exception of the rural localities that implemented the program in

18We present the results for the pooled sample in Appendix A. Table 3.9
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2005, probably due to the very small number of births that occurred here. However,
excluding these localities from the estimation sample does not change our results.

3.4 Results

3.4.1 Individual level outcomes

In Table 3.2, we present the results from estimating Equation 3.1, when the treat-
ment is defined as a single binary exposure indictor that equals 1 if the child is born
in a locality where the RHM program was implemented at least 1 year before and
0 otherwise. For each outcome, we first present the baseline estimates, with only
locality and birth year fixed effects and locality time trends, without controlling for
individual level characteristics and month of birth indicators, whereas in the second
column we include the full set of controls. In rural localities (Panel A), there is a
7 percentage points increase in the probability of prenatal controls and a half of
month increase in the number of months under medical supervision. Child health
at birth appears to also be affected, with a 4 percentage point increase in the prob-
ability of low birth weight, which appears counterintuitive. We will discuss this in
Section 3.7. There are no effects on the probability of premature delivery. In urban
localities (Panel B), there are no significant effects, with the estimated treatment
effects much smaller in magnitude but in the same direction as those in the rural
area.

Table 3.3 presents the results for our preferred specification, for the rural lo-
calities in Panel A and for urban localities in Panel B, in a similar format as the
previous table. For the rural subsample, there are large and significant increases
in the two outcomes related to prenatal supervision take-up: a 7 percentage points
increase (13% of the mean) in the prenatal care rate for children born up to two
years after the implementation of the program relative to children born before the
program implementation in their locality of residence, and a 30 percentage points
increase (56% of the mean) in prenatal care rates for children born more than 2
years after the program initiation in their locality. The same pattern is observed
when considering the number of months under prenatal supervision: a one-half
month increase (16% of the mean) for the children born up to two years after the
program initiation and a roughly two month increase (52% of the mean) for the
children born more than two years after the program started. These are very large
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effects, both in absolute terms and relative to the mean, suggesting a very large im-
pact of the program on prenatal care take-up, which increases over time. Given that
prenatal maternal supervision was free of charge both before and after the RHM
program implementation, an increase in the take-up rate is likely mediated through
the increased awareness and the information provided by the RHM. Despite the
significant improvements in prenatal care take-up in the rural areas, there are no
significant changes in the health at the birth of children. Although not significant,
the low birth weight indicator is positive in line with the results from the baseline
specification, while the preterm delivery indicator seems to suggest an improve-
ment at birth.

For the urban subsample, even if the pattern is generally similar to that observed
for the rural subsample, the effects are smaller in magnitude and less significant.
A small improvement in prenatal care take-up seems to have also occurred in ur-
ban areas, but only for children born between two and four years after program
implementation, which is not significantly different from the corresponding effect
in the rural sample. The number of months under prenatal supervision seems to
have been affected more significantly, but only at half the magnitude relative to the
rural areas (albeit due to the large standard errors in both samples, the effects in
the urban and the rural sample are not statistically different at the 5%, but signif-
icant at the 10% level for the first two exposure dummies). This is not surprising
because, as we explained before, the RHM program in urban areas targeted only
certain neighborhoods, and so the treated population was only a small share of the
total Roma population residing in the city, which would bias these results toward
zero. This is supported by the fact that we find significant effects, very close in
magnitude to those uncovered in the rural sample, when we restrict the sample to
births occurring in localities with fewer than 50,000 inhabitants (which account for
about 80% of our sample). As in the rural subsample, child health at birth does not
seem affected by the program.

Appendix Table 3.9 presents the estimation results on the pooled sample: in
Panel A the specification with one single exposure variable, and in Panel B the
preferred specification with three exposure variables to capture nonlinear effects
in time. As expected, they are smaller in magnitude than the effects in the rural
sample, but they are still significant and have the same qualitative interpretation.
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3.4.2 Further outcomes of the program

In addition to increasing maternal and child health by promoting prenatal care, the
health mediators were also trained, starting with 2006, in offering basic information
about contraceptive use and reproductive health, which could lead to a change in
the composition of the women who become mothers and/or to changes in fertility
and cohort size. Understanding whether and how fertility changes occurred could
provide an explanation for the unclear effects on child health at birth despite the
significant improvements in prenatal care take-up rates. Finally, the RHM program
could have affected child health via the channels of fetal mortality (stillbirths) and
infant mortality.

Characteristics of mothers giving birth

We first investigate whether there are significant changes in the observable maternal
characteristics of the women giving birth after the program was initiated in their lo-
cality of residence by estimating a model analogous to our preferred specification,
in which the outcome variables are observable maternal characteristics. We ana-
lyze age, age of first time mothers, early motherhood (age of mother below 19),
schooling (whether the mother has any education), marital status at birth, house-
wife versus employed status, and whether the father legally recognized the child.
These results are presented in Table 3.4.

In rural areas (Panel A), Roma women seem to be giving birth at older ages the
longer the RHM is implemented. This effect seems to hold particularly for first-
time mothers. Additionally, although not significant, the effects indicate that Roma
women are less likely to give birth before 19 years of age, more likely to have
some schooling, and less likely to be unmarried, which would suggest a positive,
albeit insignificant, selection of women giving birth, but they are also more likely
to be housewives (i.e., not engaged in any income generating activity). In urban
areas (Panel B), Roma women giving birth are significantly less likely to be teens
the longer RHM is implemented, but are more likely to be unmarried and in the
first two years after program implementation, the father is less likely to legally
recognize their child. The other characteristics are not significant and do not show
a clear pattern. Overall, these results suggest that the RHM program did not have a
large effect, especially so in rural areas, on the composition of Roma women giving
birth, and that the improvement of the outcomes related to prenatal care are most
likely not driven entirely by a positive selection of Roma women who give birth.
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Locality level outcomes: cohort size, stillbirths and infant mortality

Next, we consider outcomes which we can only measure at the locality level: live
births, stillbirths and infant mortality. Because the Mortality files do not include
information about ethnicity we consider the number of stillbirths and infant deaths
at locality level for all ethnicities.

We estimate the following equations:

Ylt = α+ β1Treatmentlt + θl + θt + θlt+Xct + εlt (3.3)

and similarly with Equation 3.2, our preferred estimation strategy is:

Ylt = α+ β1Exposure02lt + β2Exposure24lt + β3Exposure47lt+

θl + θt + θlt + Xct + εlt (3.4)

where Ylt for locality l year t is: (i) the cohort size measured as the number of
births, (ii) the number of stillbirths or (iii) the number of infant deaths. Similar to
our individual level specifications, in Equation (3), Treatmentlt is 1 if the program
had been initiated for at least 1 year in year t and locality l, while in Equation (4)
Exposed02lt, Exposed24lt and Exposed47lt are indicators of whether the RHM
program had been implemented up to two, between two and four and respectively
between four and seven years in locality l at time t. θl and θt have the same inter-
pretation as in our main specification, whereasXct is an indicator variable for extra
training on reproductive health having been conducted in the year and the county
to which locality l belonged to. We cluster standard errors at the locality level.

Results are shown in Table 3.5. First two columns present the results for the
live births, the next two columns the number of stillbirths, and the last columns
the number of infant deaths at locality level. For each outcome, the first column
shows the estimation from Equation 3.3 and finally our preferred specification from
Equation 3.4.

The results for live births, in columns (1) and (2) show no significant change af-
ter the RHM program implementation, neither in rural nor in urban localities. This
result on the live births cohort size also allows us to exclude a potential mechanism,
namely that the RHM program led to an increase in the number of registered births
(but not the total number of Roma conceptions or births births). Roma ethnics have
historically lived in migrant communities and non-negligible shares of the adult
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population did not have identification documents, which may raise the issue that
not all Roma births are registered, and so the RHM program may led to the in-
crease in the number of registered births, which would then mechanically increase
the live cohort size. We argue that this is most likely not the case. In Romania, over
the last decades, Roma ethnics settled in existing communities and can no longer
be regarded as migrants, which has also led to the decrease of the number of Roma
without identification documents. Anecdotal evidence indicates that the number
of unregistered Roma children is very small, especially because the registration of
birth entitles the parents to receive the universal child allowance, awarded for all
children until the age of 18 irrespective of the occupational status of the parents.
This is often an important source of income for Roma ethnics, who lack formal
employment, and may also entitle them to other social benefits. Therefore, we
argue that increased registration of births is not a potential effect of the program.
In the same time, the lack of effects on the live cohort size also excludes another
potential scenario in which Roma parents are more willing to declare the ethnic-
ity of their children after the implementation of the program, as they perceive less
discrimination. We will come back to this issue in Section 3.7.

In columns (3)-(6) we observe a significant decrease in both the numbers of
stillborn children and infant deaths at the locality level. The effects are the largest
for the longest exposure to the program: on average, 1.18 fewer stillbirths and 1.5
fewer infant deaths per year for localities in which the program was implemented
for more than four years. These results indicate an improvement in child health in-
duced by the RHM program, which, as the pattern of the earlier results has shown,
increases with time since program initiation. Interestingly, almost the same pat-
tern of results for the three outcomes also holds for urban localities: significant
decreases in the number of stillbirths; infant deaths have the same magnitude but
are not significant. Although these outcomes are not disentangled by ethnicity, we
argue that any changes in these outcomes are more likely to come from Roma eth-
nics, as the rates are much higher for this ethnic minority than the national average:
for children born between July 1989 and June 1999, Roma ethnics had a neonatal
mortality (stillbirth) rate of 25.6 per 1000 births compared to 17.3 per 1000 births
for Romanian ethnics, and an infant mortality rate of 50.6 per 1000 births, relative
to 26.9 per 1000 births for Romanian ethnics [Şerbănescu et al., 2001].
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3.5 Robustness tests

We conduct several robustness checks to test whether the effects we have uncov-
ered are indeed attributable to the RHM program. Potential threats are time varying
unobserved characteristics of the localities (e.g., improvements in the quality of the
medical control act, infrastructure upgrades) or other national public health pro-
grams targeting the general population, which would benefit all residents of the
locality and not Roma ethnics exclusively. To this end, we test: (1) whether we
observe the same effects for Romanian mothers and children residing in the treated
localities, and (2) whether such effects were likely to emerge under a random date
of initiation of the program. All these robustness tests support our main findings.
We also show that our results are robust to defining the treatment variable as a con-
tinuous variable, capturing the number of years between the birth of the child and
the initiation date of the program in the locality of residence of the child. Finally,
we also perform some further tests to check if our results are sensitive to different
specifications.

3.5.1 Romanians in treated localities

We estimate our preferred specification for the sample of Romanians in the treated
localities, and present the results in Table 3.6. In rural areas, when we do not con-
trol for any individual covariates the effects are weakly significant but much smaller
relative to the Roma sample in the baseline specifications and they become insignif-
icant after controlling for individual characteristics, suggesting that the previously
found take-up effects for Roma mothers are indeed attributable to the RHM pro-
gram, and do not reflect an increased provision of medical services for all residents
of the locality. The composition of the Romanian sample of mothers is much more
heterogeneous compared to the Roma mothers, so it is not surprising that individ-
ual controls have a larger impact for this sample and the effect disappears after we
include these controls. The same holds for the Romanian urban subsample, but the
magnitudes are even lower. Regarding child health outcomes at birth, we find that
in rural localities, there is an increase in the probability of low birth weight (col-
umn 6), especially for children born more than two years after the implementation
of the RHM program. This could possibly indicate an over-crowding of the health
provision system in rural areas, due to the increased use of prenatal care services
by Roma women.
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As an alternative approach, we also estimate a triple difference specification in
which Romanians are considered the non-participant group; this would also absorb
the potential serial correlation at locality level. The results, presented in Appendix
Table 3.10, are very much in line with those obtained in the preferred specification
for the rural sample, whereas we find no significant effects in the urban sample.19

Relative to Romanian women, after the program implementation Roma women in
rural areas had significantly increased probabilities of having prenatal controls, and
earlier controls but no significant change in the outcomes capturing health at birth
of their children.

3.5.2 Random allocation of initiation dates for treated localities

Next, we randomly allocate the actual initiation dates among the treated localities
and estimate our main specification defining the treatment according to a placebo
initiation date. We repeat the procedure 500 times and plot histograms of the coef-
ficients on the placebo-treatment indicator for each of our outcomes of interest ob-
tained from the Roma sample, overlaid with the estimated coefficient of treatment
from our main specification in which we used the true initiation date. Figure 3.4
presents the simulation results for the sample of births occurring in rural localities.

For the outcomes for which we previously found significant improvements after
the initiation on the RHM program, namely the prenatal care indicator and number
of months under prenatal medical supervision, the histograms of the coefficients
obtained using the placebo initiation dates indicate that it is very unlikely that the
estimated coefficient on the (true) treatment indicator could have been drawn from
these distributions; moreover, the empirical distributions obtained are centered on
0, as expected, which validates our test.

3.5.3 Alternative definitions of the treatment variable

We redefine our main variable of interest as a continuous variable, capturing the
number of years between the birth of the child and the initiation date of the program

19The lack of significance in the urban subsample stems from the fact that such a triple difference with
controls would constrain the marginal effects of the observable characteristics of mothers to be the same
for Roma and Romanians, and we have seen that Romanians in urban areas are far more heterogeneous
than Roma in terms of observables, and that it is more important to control for observables in the
Romanian sample than in the Roma sample.
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in the locality of residence of the child.20 The results are shown in Appendix A,
Table 3.11, and indicate that the program induced higher rates of prenatal care but
at a decreasing rate. The average effects which would be obtained using these
estimates are in fact close to those we obtain in Table 3.3. For the effect on child
health outcomes, there is a significant and positive effect on the probability of low
birth weight, in line with the effect that we uncovered in Table 3.2. This suggests
that average child health appears to worsen after the RHM implementation, despite
the increased take-up of medical services in the prenatal period. We will provide a
potential explanation for this counter-intuitive result in the mechanisms section.21

Finally, we implement a fully flexible specification in which we include leads
and lags for each exposure or pre-exposure one-year period, without grouping them
in larger intervals as in our preferred specification. This also provides a test of the
identifying assumption of parallel trends. Results are presented in Appendix A,
Table 3.12. We observe that there are no significant effects for any of the pre-
treatment years, whereas for the outcomes that we have observed significant effects
in our preferred specification, the estimated coefficients in the post-implementation
period are almost always close in magnitude and significance level, which validates
our identification strategy.

3.5.4 Sensitivity to specification

To further test the robustness of the main results, we estimate variations of our
main specification. Table 3.7, Panel A presents the results for the rural sample,
and Panel B for the urban sample. The baseline results are presented in column
(1) for comparison. The following columns differ from the main specification by:
(2) excluding the localities that initiated the program in 2005, given the rather di-
verging pattern for average outcomes in the pre-implementation period observed
in Figure 3.3; (3) excluding cohorts born in 2000 and 2002, such that for all out-
comes estimation is done on the same sample; (4) not including any time trend; (5)
including linear time trends grouped by year of implementation instead of locality-

20For children born prior to program initiation, the variable takes the value 0. To account for non-
linear effects, we also include a squared term for our main variable of interest.

21We also test two additional treatment indicators: the treatment equals 1 if the health mediator was in
the locality at the conception date of the child and 0 if the program started after the birth of the child; and
another indicator equals 1 if there was a health mediator in the locality of residence at the conception
date of the child and 0 if the mediation program in the locality started after the birth of the child. The
results, available upon request, are in line with our findings using our main single treatment indicator.
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specific time trends; (6) including month-year fixed effects replacing the year fixed
effects; (7) not clustering standard errors at locality level; (8) including individuals
from localities that never implemented the program; (9) including locality-by-year
fixed effects; (10) estimating the specification using weighted least squares, with
weights inverse to the population size of the locality, in an attempt to mitigate the
bias towards 0 induced by the fact that in larger communities, there was a lower
probability to be visited by a mediator. The results are very robust to all specifica-
tions, except for when we exclude any type of time trends in column (4), when the
results loose magnitude and for some exposure indicators even significance. This
is not surprising because other important changes at the locality level might have
happened during the eight years of analysis. When we are excluding the time trend
from the specification where treatment is defined as a continuous variable, the mag-
nitude also gets slightly smaller but the effect is still significant. Very importantly,
the estimated coefficients from columns (1) which includes locality-specific time
trends and column (5) which includes time trends grouped by year of implemen-
tation, are very similar, which suggests that unobserved locality-specific changes
coincidental with the program implementation are unlikely to bias our results; this
can be regarded as an indirect test of the parallel trend hypothesis.

3.6 Further evidence using survey data

In this section we attempt to probe further the effect of the RHM on a few outcomes
that are not available in the registered files, but that were targeted by the program;
we test whether RHM led to: an increase in the use of modern contraceptives, a
decrease in abortion rates,22 an increase in breastfeeding and an increase in the
take-up of health supervision which we can proxy though an indicator of perceived
discrimination of Roma in the medical system. We make use of the 2006 Roma
Inclusion Barometer which includes a sample of 1,417 Roma individuals.23 In
this sample, 641 (45.24%) reside in localities in which the RHM program was
implemented at some point in time, and, of these individuals, 308 (48.05%) live in

22Survey evidence from 2004 indicates that a very low share of Roma women use contraceptives and
that their main family planning method is abortion [Şerbănescu et al., 2001].

23The data was collected by the Soros Foundation Romania in November 2006; the Roma sample
is representative for the Roma population in Romania. Subsequent waves were, unfortunately, not
conducted. The questionnaire addresses social inclusion, perceived discrimination, living and economic
conditions, family composition and fertility decisions, and human and social capital.
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localities in which the RHM program had already been initiated prior to November
2006, and so were already treated under the program. Given that there is only one
wave of the survey, we are reserved in claiming any causality between program
implementation and the outcomes we observe, but the results may offer further
indications about the effects of the program which we cannot observe using the
registered data.

We compare Roma women in localities in which the program was already im-
plemented by 2006 with Roma women in localities in which the program was going
to be implemented after 2006, a specification in the same spirit as our preferred re-
gression. The functional form we are estimating is:

Yil = α+ β1RHMactive02l + β2RHMactive25l + γ′Xil + θl + εil (3.5)

where Yil, for a Roma woman i from locality l measures whether: 1) she felt
discriminated , 2) she felt discriminated in a hospital or medical clinic, 3) she was
registered with a family physician, 4) she uses modern contraception, 5) she has had
an abortion and 6) the number of months of exclusive breastfeeding of the youngest
child. RHMactive02l takes the value 1 if the program was active in 2006 (the year
of the survey) in locality l for at most two years, or 0 otherwise, andRHMactive25l

is taking the value 1 if the program was active in 2006 in locality l for more than two
years, or 0 otherwise. We control for individual characteristics (age, educational
level dummies, income level dummies, occupational status dummies, number of
children under 7) and locality fixed effects, and cluster standard errors at the locality
level. The results are presented in Table 3.8.

Relative to the Roma in late implementing localities, Roma in localities in
which the program was active for more than two years feel significantly less dis-
criminated in general, and also less discriminated in hospitals and medical facili-
ties; there was no significant effect on the perception of discrimination for women
in localities in which the program had been implemented for less than 2 years. This
could reflect the duration of the process of improving discrimination perceptions
and/or practices, with effects visible over time rather than immediately, but does
suggest that health mediators increased the social inclusion of Roma ethnics. De-
spite the positive and significant effects on discrimination, Roma women do not
appear to be more likely to be registered with a family physician: the coefficients
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are small and not significant. Interestingly, Roma women in the localities in which
the program was already active, irrespective of the length of time since initiation,
are significantly less likely to have an abortion, but no significant change with re-
spect to the use of modern contraceptives (pill, injections, and condoms). This
may be explained by the fact the Roma health mediators were specially trained in
family planning and reproductive health only after 2006, while decreasing abortion
rate among Roma women was one of their targets already when the program was
launched. Importantly, also in line with the RHM goals, we also find that mothers
exclusively breastfeed their children an average of two months longer in locali-
ties where the program had been active the longest, relative to localities in which
the program had not yet been implemented or localities which had just started the
program at most two years prior to the survey. Overall, despite data constraints,
this evidence tends to suggest that the RHM program impacted Roma women and
children beyond the pre-natal care and child health at birth.

3.7 Potential Mechanisms and Discussion

Our findings indicate that the RHM program successfully increased prenatal care
rates for Roma ethnics, especially in rural areas, but that this was not accompanied
by significant improvements in preterm delivery rates, while the results for the low
birth weight indicator, albeit marginally insignificant, suggest an apparent wors-
ening of children’s health at birth as proxied by this measure. At aggregate level,
we find no effects on the cohort size, but a significant decrease in the number of
stillborn children and children that die until the age of one. Also, our results do
not show a clear compositional change in the observable characteristics of women
giving birth. The additional evidence obtained from the survey data suggests that
the program was correlated with less perceived discrimination, decreased abortion
rates and higher investments in child health after birth. In this section, we investi-
gate the potential mechanisms that could lead to these observable effects.

The RHM program was designed to influence the reproductive, prenatal and
postnatal behaviors of Roma women, with the goal of improving maternal and child
health. In terms of reproductive behavior, the mediators promoted, especially after
2006, the use of modern (oral) contraceptives and the decrease of abortion usage,
and qualitative evaluations of the RHM program suggest that mediators did in-
crease contraception use and decreased abortion rates among Roma women [Cen-
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trul pentru Politici si Servicii de Sanatate, 2006]. If Roma women increased their
contraceptive use, this would give rise to two distinct selections among mothers
giving birth and the health outcomes of their children: on one hand, there would
be a negative selection among mothers giving birth, as, according to anecdotal ev-
idence, we expect the more conservative and/or less educated women less likely
to respond to information about contraceptive use; this, in turn, may lead to lower
prenatal care rates, worse health outcomes at birth, and potentially higher stillbirth
and infant mortality rates. On the other hand, some of the mothers giving birth
would be a positively selected sample, who, even if they would otherwise respond
to the information about contraceptive use, they would actively decide to have chil-
dren; implicitly, they would have higher prenatal care rates and children with better
health outcomes at birth, lower stillbirth and infant mortality rates. However, mod-
ern contraceptives use has remained low among Roma women, with abortion being
considered one of the most important contraceptive methods. Regarding abortion
usage, [Mitrut and Wolff, 2011] show that women with low education are the main
users of abortion in Romania, which also explains the very high prevalence of the
practice among Roma women, who have on average a very low educational level.
Hence, if the mediators would indeed be able to promote a reduction in the abor-
tion usage among Roma women, relatively more worse off Roma women would
give birth (instead of using abortion); this would lead to a negative selection on
observables among women who give birth. If both increase in contraception and
decrease in abortion usage occur simultaneously as a consequence of the program,
the effects on selection of mothers, child health at birth, cohort size, stillbirth and
infant mortality rate would be consistent with the pattern that we observe in our
results.

The second goal of the program was to improve the prenatal behavior of Roma
women during pregnancy. Our results indicate that in the rural areas the RHM
program had a large positive effect on the take-up rates of prenatal medical care,
whereas it also had a positive, albeit smaller, effect in urban areas. If prenatal med-
ical check-ups would be effective in improving the health outcomes at birth for the
fetuses that would be anyway carried to term, there should be no change in the ob-
servable characteristics of women who give birth, health outcomes at birth should
improve, cohort size and stillbirth rates should be unaffected and infant mortality
should potentially decrease. The same effects should be observed if prenatal medi-
cal check-ups would not have any direct medical effects but due to the information
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received during the medical visits, the mothers would improve their behaviors dur-
ing pregnancy, by, for example, decreasing smoking and alcohol consumption or
by improving their nutrition. However, these effects are not consistent with the
pattern that we observe in our results. Prenatal medical visits could, however, have
a direct positive effect on the marginal pregnancies that would otherwise not be
carried to term. In this case, the increased prenatal care take-up would lead to these
marginal children being born, which would then be reflected in a negative selection
on observables of mothers giving birth, a slight decrease in the average health at
birth in the cohort (as these marginal children would have on average worse health
outcomes), an increase in the cohort size, and a decrease in the stillbirth and infant
mortality rates. These effects are to a large extent consistent with the pattern of
results we observe in our empirical exercise.

The third aim of the RHM program was to improve infant health. Although
we cannot provide causal evidence due to lack of administrative data on these out-
comes, our results from the analysis of survey data suggests that these improve-
ments is likely to have occurred, as indicated by the increased probability of exclu-
sive breastfeeding.

To conclude, it is difficult to understand the exact mechanism that lead to the
changes we observe in our analysis; most probably, the effects that we observe are
consistent with any, or a combination of, these channels: changes in reproductive
behavior, in particular a reduction in abortion usage among the worse off Roma
mothers, and the medical effectiveness of prenatal controls that improved the sur-
vival probability of the marginal children that are now carried to term instead of
miscarried.24 There is also suggestive evidence that the program improved infant
health by increasing health-promoting behaviors such as exclusive breastfeeding.

A remaining concern that requires further discussion is the self-reporting of
ethnicity. A potential scenario would thus entail that the RHM program did not
have any effect on the take-up rates, nor did it influence the reproductive behav-
ior of Roma women, but changed the propensity of Roma women of declaring the
ethnicity of their child as Roma on the birth certificate. Because we measure the
outcomes using official data, such a problem would occur if the mediators also
increased the ethnic consciousness of the Roma women and/or decreased discrimi-

24These could be the children of the presumably worse-off mothers who conceived because they
were not responsive to the information about contraceptive use, or those who, as a consequence of the
mediator intervention, do not use abortion. In the absence of prenatal care, these marginal children
would have not survived the prenatal period or would have died at birth.
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nation perceptions so that they are now more likely to self-identify as Roma. If the
better-off Roma women become more likely to declare their newborn children as
Roma ethnics but have no behavioral changes during pregnancy due to the RHM
program, then the observed increase in the prenatal care take-up would be a me-
chanical result due to observing more women in the Roma sample, who would
have had more and earlier prenatal care regardless of the program. Yet, if that was
the case, it should be accompanied by an increase in the cohort size, and at least
an improvement in the observable characteristics of the registered mothers and an
improvement in child health outcomes at birth. Moreover, given the evidence on
ethnic self-identification in rural versus urban areas discussed earlier, we would ex-
pect that this issue of increased propensity to self-declare as Roma would be more
prevalent in urban areas, whereas our largest results are for the rural areas. If the
worse-off Roma women would become more likely to declare their newborn chil-
dren as Roma ethnics, then, given their lower prenatal care take-up rates (which
remain uninfluenced by the RHM program, as per our assumption), the prenatal
care take-up rate would be mechanically lowered in the post-initiation period. This
is also contradicted by our findings, so we conclude that a change in the propensity
of self-declaring ethnicity is not likely to be the mechanism that explains the effects
we observe.

3.8 Conclusions

Despite the increasing awareness about the social challenges that extend beyond
the lack of material resources, governments have achieved little in alleviating the
plight of Roma, Europe’s most marginalized ethnic minority. While large invest-
ments are made in programs that aim to improve the situation of Roma ethnics,
especially concerning health and education, there is surprisingly little empirical ev-
idence on the effectiveness of these programs. In this paper, we investigate the
effects a major public health initiative that was implemented in Romania starting in
2002 and was subsequently introduced in several other countries with large Roma
minorities. The RHM program aimed to improve the health status of Roma women
and children mainly by increasing the access to prenatal care. Specially trained
mediators provided information about access to medical care and facilitated vis-
its with the family physician, and promoted family planning and best practices in
infant rearing, without offering any direct medical assistance.
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We find that the program significantly increased prenatal maternal care rates
and the number of months under prenatal medical supervision, narrowing the gap
in prenatal care take-up between Roma and non-Roma ethnics, especially in rural
areas. This finding indicates that provision of information in an appropriate manner
can significantly increase the take-up rates of medical services among a highly
disadvantaged population. Yet, the positive effects we observe for the prenatal
care were not directly reflected in improvements in indicators of health at birth,
such as low birth weight and preterm delivery, which, in fact appear to worsen,
but insignificantly. We also show that the program led to a significant decrease in
the number of stillbirths and infant mortality at locality level, particularly in the
rural communities targeted by the program. We argue that these observed effects
are likely to be a result of a combination between two underlying mechanisms:
changes in reproductive behavior, in particular a reduction in abortion usage among
the worse off mothers, and the effectiveness of prenatal controls that improved the
survival probability of the marginal children. This makes the absence of significant
effects on child health a "blessing in disguise" and, as additional survey evidence
suggests, may have been accompanied by improvements in outcomes which we do
not observe in our register data, such as breastfeeding and vaccination rates for the
newborn children.

Long term inequality between Roma and non-Roma ethnics starts at birth and
widens with age. Therefore, improving the health outcomes at birth of Roma chil-
dren is a highly desirable policy objective and its achievement should be monitored
closely. To this end, further research is needed to assess the causal impacts of
the numerous strategies and programs that target Roma ethnics, such that the most
efficient solutions could be disseminated to address the community’s challenges.

98



Bibliography

[Aizer, 2007] Aizer, A. (2007). Public health insurance, program take-up, and child health.

The Review of Economics and Statistics, 89(3):400–415.

[Almond and Currie, 2011] Almond, D. and Currie, J. (2011). Killing me softly: The fetal

origins hypothesis. The journal of economic perspectives: a journal of the American

Economic Association, 25(3):153.

[Ashraf et al., 2013] Ashraf, N., Jack, B. K., and Kamenica, E. (2013). Information and

subsidies: Complements or substitutes? Journal of Economic Behavior & Organization,

88:133–139.

[Bertrand et al., 2006] Bertrand, M., Mullainathan, S., and Shafir, E. (2006). Behavioral

economics and marketing in aid of decision making among the poor. Journal of Public

Policy & Marketing, 25(1):8–23.

[Black et al., 2007] Black, S. E., Devereux, P. J., and Salvanes, K. G. (2007). From the

cradle to the labor market? The effect of birth weight on adult outcomes. The Quarterly

Journal of Economics, 122(1):409–439.

[Centrul pentru Politici si Servicii de Sanatate, 2006] Centrul pentru Politici si Servicii de

Sanatate, I. d. C. s. F. J. R. (2006). Cercetare-evaluare a programului mediatorilor sanitari

in comunitatile de romi in Romania. Technical report, Mimeo.

[Corsi et al., 2008] Corsi, M., Crepaldi, C., Lodovici, M. S., Boccagni, P., Vasilescu, C.,

et al. (2008). Ethnic minority and roma women in Europe: a case for gender equality?

[Csepeli and Simon, 2004] Csepeli, G. and Simon, D. (2004). Construction of roma identity

in Eastern and Central Europe: perception and self-identification. Journal of Ethnic and

Migration Studies, 30(1):129–150.

[Currie and Almond, 2011] Currie, J. and Almond, D. (2011). Human capital development

before age five. Handbook of labor economics, 4:1315–1486.

[Currie and Grogger, 2002] Currie, J. and Grogger, J. (2002). Medicaid expansions and

welfare contractions: offsetting effects on prenatal care and infant health? Journal of

Health Economics, 21(2):313–335.

[Currie and Moretti, 2007] Currie, J. and Moretti, E. (2007). Biology as destiny? Short and

long run determinants of intergenerational transmission of birth weight. Journal of Labor

Economics, 25(2):pp. 231–264.

[Duflo et al., 2006] Duflo, E., Dupas, P., Kremer, M., and Sinei, S. (2006). Education and

HIV/AIDS prevention: evidence from a randomized evaluation in Western Kenya. World

Bank Policy Research Working Paper, (4024).

99



[European Union and Agency for Fundamental Rights, 2014] European Union and Agency

for Fundamental Rights (2014). Discrimination against and living conditions of Roma

women in 11 EU Member States: Roma survey : data in focus. Publications Office,

Luxembourg.

[European Union et al., 2013] European Union, Agency for Fundamental Rights, and

United Nations Programme for development (UNDP) (2013). The situation of Roma

in 11 EU Member States: survey results at a glance. Publications Office, Luxembourg.

[Kligman, 2001] Kligman, G. (2001). On the social construction of" otherness" identifying"

the roma" in post-socialist communities. Review of Sociology, 7(2):61–78.

[Ladányi and Szelényi, 2001] Ladányi, J. and Szelényi, I. (2001). The social construction

of roma ethnicity in Bulgaria, Romania and Hungary during market transition. Review of

Sociology, 7(2):79–89.

[Mitrut and Wolff, 2011] Mitrut, A. and Wolff, F.-C. (2011). The impact of legalized abor-

tion on child health outcomes and abandonment. Evidence from Romania. Journal of

health economics, 30(6):1219–1231.

[(OSI), 2011] (OSI), O. S. I. (2011). Roma health mediators: Successes and challenges.

Technical report, Mimeo.

[Royer, 2009] Royer, H. (2009). Separated at girth: US twin estimates of the effects of birth

weight. American Economic Journal: Applied Economics, 1(1):49–85.
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Figure 3.1: Program implementation: number of localities by year of implementa-
tion

Source: Authors’ calculations using data from the Roma Health Mediators registry provided
by SASTIPEN.
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Figure 3.2: Geographic distribution of localities in which the program was imple-
mented, by year of implementation

Source: Authors’ calculations using data from the Roma Health Mediators registry provided
by SASTIPEN.
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Figure 3.3: Pre-implementation average outcomes in localities that implemented
the program

Notes: Each line represents the average outcomes in localities that entered the RHM pro-
gram in a specific year. Localities that entered the program in 2004 are excluded due to the
very small number of annual observations in the VSN data, but are not excluded from the
main estimations; their exclusion would not change the results. Source: Authors’ calcula-
tions using data from the Roma Health Mediators registry provided by SASTIPEN and Vital
Statistics Natality Files. 103



Figure 3.4: Simulation: Placebo program initiation date, rural sample

The distribution presents the coefficient estimates obtained from the main regressions when
a placebo initiation date is used. Each distribution contains 500 estimated coefficients. The
red vertical lines reflect the coefficient estimates in Table 3.3, Panel A. Source: Authors’
calculations using data from the Roma Health Mediators registry provided by SASTIPEN
and Vital Statistics Natality Files.
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Table 3.1: Average difference between post and pre-treatment characteristics at the
locality level, for the sample of localities that implemented the program

All Rural Urban
Variables Sample Average Sample Average Sample Average

mean pre-post mean pre-post mean pre-post
difference difference difference

Share with Prenatal care .533 0.128* .506 0.140* .559 0.101*
(.498) (0.313) (.500) (0.323) (.496) (0.293)

Number of months of prenatal supervision 3.237 0.911* 3.033 0.961* 3.441 0.805*
(3.248) (2.060) (3.198) (2.079) (3.285) (2.039)

Low birth weight share .185 -0.016 .181 -0.041* .190 0.029*
(.389) (0.261) (.385) (0.271) (.392) (0.239)

Preterm delivery share .158 0.017 .148 -0.009 .168 0.062*
(.365) (0.283) (.356) (0.258) (.374) (0.320)

Share of girls .486 -0.010 .477 0.017 .496 -0.058*
(.499) (0.361) (.499) (0.375) (.500) (0.333)

Maternal age 22.954 0.211 23.082 -0.053 22.824 0.677*
(5.623) (3.404) (5.697) (3.450) (5.543) (3.299)

Share mothers with any schooling .582 0.048* .576 0.079* .588 -0.006
(.493) (0.350) (.494) (0.297) (.492) (0.424)

Share housewife mothers .849 -0.019 .860 0.001 .837 -0.055*
(.357) (0.278) (.346) (0.279) (.368) (0.273)

Share unmarried mothers .205 -0.057* .220 -0.076* .189 -0.025*
(.403) (0.216) (.414) (0.215) (.391) (0.215)

Share legitimate children .188 0.081* .202 0.097* .174 0.052*
(.391) (0.213) (.401) (0.217) (.379) (0.202)

Share of children with father’s information .622 0.132* .649 0.194* .593 0.022
(.484) (0.347) (.477) (0.304) (.491) (0.391)

Notes: Sample mean refers to the unweighted average of the outcome in the entire sample
used in the estimation. Average pre-post difference is the differences between average post-
implementation outcomes and the average pre-implementation outcomes at locality level,
averaged over all localities that implemented the program until 2008. Standard deviations in
parantheses. * indicates that the average pre-post difference in the sample of 335 implement-
ing localities is significantly different from 0 at a 5% significance level. Source: Authors’
calculations using data from Vital Statistics Natality Files.
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Table 3.2: Main outcomes: Treatment defined as a single binary exposure indicator

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Rural
Treated 0.088*** 0.069** 0.581*** 0.461** 0.043** 0.042** -0.026 -0.019

(0.031) (0.032) (0.197) (0.204) (0.017) (0.017) (0.017) (0.018)

Mean dep. var. 0.506 0.506 3.033 3.033 0.181 0.181 0.148 0.148
Observations 5,449 5,449 5,449 5,449 6,888 6,888 6,888 6,888

R-squared 0.331 0.351 0.306 0.332 0.059 0.307 0.113 0.132

Panel B: Urban
Treated 0.018 0.014 0.260 0.243 -0.011 -0.006 -0.006 -0.004

(0.035) (0.035) (0.212) (0.216) (0.021) (0.017) (0.020) (0.021)

Mean dep. var. 0.559 0.559 3.441 3.441 0.190 0.190 0.168 0.168
Observations 5,436 5,436 5,436 5,436 6,794 6,794 6,794 6,794

R-squared 0.224 0.272 0.212 0.268 0.036 0.296 0.225 0.234

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Individual controls include: child gender, mother’s age at birth and its square, binary
indicator of whether the mother has any education, binary indicator variable if the mother
is housewife; binary indicator variable if the mother is married, child’s parity, number of
children alive, an indicator for hospital delivery, a dummy for existing father*s information;
9 month of birth dummies. When "Low birth weight" is the dependent variable, we also
include the gestation length at birth, in weeks. Robust standard errors clustered at the locality
level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.3: Main outcomes: treatment defines as a non-linear exposure

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panle A: Rural
exp02 0.079** 0.072* 0.532*** 0.478** 0.026 0.025 0.007 0.015

(0.033) (0.038) (0.189) (0.230) (0.022) (0.021) (0.018) (0.019)
exp24 0.340*** 0.328*** 2.238*** 2.152*** 0.024 0.045 -0.026 -0.011

(0.083) (0.099) (0.528) (0.643) (0.035) (0.033) (0.027) (0.030)
exp47 0.302*** 0.307** 1.964*** 1.926** 0.046 0.041 -0.021 -0.026

(0.103) (0.132) (0.656) (0.843) (0.064) (0.061) (0.049) (0.050)

Mean dep. var. 0.506 0.506 3.033 3.033 0.181 0.181 0.148 0.148
Observations 5,449 5,449 5,449 5,449 6,888 6,888 6,888 6,888

R-squared 0.340 0.360 0.316 0.342 0.058 0.307 0.113 0.132

Panel B: Urban
exp02 -0.035 -0.036 -0.152 -0.126 0.031 0.014 0.009 0.008

(0.041) (0.037) (0.278) (0.255) (0.019) (0.017) (0.020) (0.021)
exp24 0.075 0.073* 0.744* 0.788** -0.002 -0.027 -0.010 -0.008

(0.050) (0.043) (0.373) (0.340) (0.032) (0.027) (0.029) (0.030)
exp47 0.191*** 0.110 1.510*** 1.112** 0.003 -0.036 -0.033 -0.011

(0.070) (0.070) (0.463) (0.474) (0.057) (0.047) (0.037) (0.038)

Mean dep. var. 0.559 0.559 3.441 3.441 0.190 0.190 0.168 0.168
Observations 5,436 5,436 5,436 5,436 6,794 6,794 6,794 6,794

R-squared 0.228 0.277 0.216 0.273 0.037 0.297 0.225 0.235

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Individual Controls include child gender, mother’s age at birth and its square, binary
indicator of whether the mother has any education, binary indicator variable if the mother
is housewife; binary indicator variable if the mother is married, child’s parity, number of
children alive, an indicator for hospital delivery, a dummy for existing father’s information;
binary indicator variable if the RHM mediators in the county received reproductive health
training after 2006; 9 month of birth dummies. When "Low birth weight" is the dependent
variable, we also include the gestation length at birth, in weeks. Robust standard errors
clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.4: Characteristics of Roma mothers giving birth

(1) (2) (3) (4) (5) (6) (7)
VARIABLES Age Age if Mother’s Mother Unmarried Mother is Father

first age<19 any school housewife information on
birth certificate

Panel A: Rural
exp02 0.446 0.467 -0.027 0.016 -0.011 0.033 -0.019

(0.352) (0.376) (0.032) (0.020) (0.024) (0.023) (0.033)
exp24 0.493 1.006 -0.034 0.022 0.012 0.027 0.014

(0.563) (0.611) (0.055) (0.056) (0.050) (0.044) (0.045)
exp47 2.172** 1.961* -0.124 0.026 -0.106 0.057 0.057

(1.073) (1.111) (0.089) (0.082) (0.090) (0.050) (0.060)

Mean dep. var. 23.08 19.07 0.231 0.576 0.775 0.860 0.649
Observations 6,888 2,187 6,888 6,888 6,888 6,888 6,888

R-squared 0.059 0.245 0.086 0.201 0.104 0.221 0.289

Panel B: Urban
exp02 0.004 0.090 -0.043** 0.022 0.048** 0.030 -0.054*

(0.280) (0.409) (0.019) (0.022) (0.019) (0.021) (0.028)
exp24 -0.042 -0.166 -0.081** 0.019 0.076*** 0.024 -0.056

(0.485) (0.492) (0.032) (0.054) (0.027) (0.031) (0.044)
exp47 0.742 0.692 -0.179*** -0.021 0.066 -0.045 -0.063

(0.756) (0.703) (0.037) (0.059) (0.056) (0.053) (0.052)

Mean dep. var. 22.82 19.30 0.240 0.588 0.805 0.837 0.593
Observations 6,794 2,395 6,794 6,794 6,794 6,794 6,794

R-squared 0.053 0.200 0.081 0.124 0.043 0.144 0.219

Locality FE Yes Yes Yes Yes Yes Yes Yes
Locality time trends Yes Yes Yes Yes Yes Yes Yes

Notes: All regressions include binary indicator variable if the RHM mediators in the county
received reproductive health training after 2006. Robust standard errors clustered at the
locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.5: Locality level outcomes: live births, stillbirths, infant deaths

(1) (2) (3) (4) (5) (6)
Live births Stillbirths Infant deaths

Panel A: Rural
Treated -.363 -.146* -.198

(.413) (.085) (.178)
exp02 -0.231 -0.439*** -0.213

(0.436) (0.090) (0.168)
exp24 -0.948 -0.708*** -0.495*

(0.812) (0.164) (0.296)
exp47 -0.473 -1.180*** -1.539***

(1.461) (0.296) (0.500)

Mean dep. var. 8.239 8.239 0.445 0.445 1.05 1.05
Observations 1,286 1,286 1,17 1,17 883 883

Panel B: Urban
Treated .078 -.258 -1.23*

(.879) (.288) (.690)
exp02 0.270 -0.504 -0.215

(0.920) (0.307) (0.865)
exp24 0.216 -1.250** -1.251

(1.647) (0.541) (1.430)
exp47 0.323 -1.756* -1.549

(2.754) (0.932) (2.316)

Mean dep. var. 15.233 15.233 2.883 2.883 6.296 6.296
Observations 671 671 684 684 499 499

Locality FE Yes Yes Yes Yes Yes Yes
Locality time trends Yes Yes Yes Yes Yes Yes

Notes: All regressions control for locality fixed effects, birth year fixed effects and a dummy
for the counties and years in which the mediators undertook specialized reproductive health
courses. Live births refer to the number of live births declared of Roma ethnicity at locality-
year level, whereas Stillbirths and Infant deaths refer to the total number of stillbirths and
infant deaths at locality-year level, of all ethnicities, since ethnicity is not recorded in the
respective administrative records. The Robust standard errors clustered at the locality level
shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.6: Robustness checks: Romanian sample

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Rural

exp02 0.015 0.007 0.139 0.051 0.001 0.007 0.001 0.003
(0.015) (0.015) (0.095) (0.096) (0.005) (0.004) (0.006) (0.006)

exp24 0.053** 0.032 0.451*** 0.222 0.000 0.016** -0.009 -0.004
(0.024) (0.025) (0.158) (0.166) (0.008) (0.008) (0.010) (0.011)

exp47 0.026 -0.012 0.383* -0.024 0.014 0.032** -0.002 0.000
(0.032) (0.034) (0.205) (0.213) (0.015) (0.014) (0.016) (0.017)

Mean dep. var. 0.732 0.732 4.789 4.789 0.115 0.115 0.105 0.105
Observations 66,136 66,136 66,136 66,136 87,352 87,352 87,352 87,352

R-squared 0.243 0.289 0.240 0.301 0.012 0.244 0.141 0.167

Panel B: Urban

exp02 -0.010 -0.017 -0.015 -0.083 0.003 0.004 -0.002 0.001
(0.015) (0.016) (0.122) (0.127) (0.002) (0.002) (0.003) (0.004)

exp24 0.046 0.032 0.425* 0.271 0.003 0.004 -0.001 0.003
(0.032) (0.031) (0.224) (0.220) (0.003) (0.004) (0.006) (0.006)

exp47 0.044 0.026 0.348 0.140 0.007* 0.005 0.009 0.013
(0.033) (0.033) (0.228) (0.230) (0.004) (0.006) (0.008) (0.009)

Mean dep. var. 0.787 0.787 5.677 5.677 0.084 0.084 0.079 0.079
Observations 299,66 299,66 299,66 299,66 381,52 381,52 381,52 381,52

R-squared 0.312 0.382 0.315 0.406 0.006 0.228 0.144 0.154

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Individual controls include: child gender, mother’s age at birth and its square, binary
indicator of whether the mother has any education, binary indicator variable if the mother
is housewife; binary indicator variable if the mother is married, child’s parity, number of
children alive, an indicator for hospital delivery, a dummy for existing father’s information;
binary indicator variable if the RHM mediators in the county received reproductive health
training after 2006; 9 month of birth dummies. When "Low birth weight" is the dependent
variable, we also include the gestation length at birth, in weeks. Robust standard errors
clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.7: Specification sensitivity checks
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Rural

Prenatal control

exp02 0.072* 0.072* 0.072* 0.018 0.069* 0.081** 0.072*** 0.077** 0.015 0.074***
(0.038) (0.040) (0.038) (0.028) (0.037) (0.037) (0.025) (0.038) (0.043) (0.024)

exp24 0.328*** 0.333*** 0.328*** 0.177*** 0.294*** 0.283*** 0.328*** 0.340*** 0.319*** 0.336***
(0.099) (0.101) (0.099) (0.055) (0.098) (0.090) (0.046) (0.100) (0.096) (0.046)

exp47 0.307** 0.316** 0.307** 0.104 0.264** 0.248** 0.307*** 0.323** 0.419*** 0.318***
(0.132) (0.134) (0.132) (0.078) (0.132) (0.116) (0.075) (0.126) (0.128) (0.072)

Months exp02 0.478** 0.452* 0.478** 0.121 0.464** 0.531** 0.478*** 0.503** 0.060 0.478***
prenatal (0.230) (0.243) (0.230) (0.165) (0.229) (0.225) (0.162) (0.227) (0.258) (0.159)

supervision exp24 2.152*** 2.128*** 2.152*** 1.183*** 1.956*** 1.896*** 2.152*** 2.202*** 1.915*** 2.152***
(0.643) (0.660) (0.643) (0.336) (0.635) (0.576) (0.296) (0.646) (0.656) (0.302)

exp47 1.926** 1.924** 1.926** 0.564 1.630* 1.577** 1.926*** 1.982** 2.507*** 1.926***
(0.843) (0.865) (0.843) (0.502) (0.857) (0.750) (0.488) (0.807) (0.831) (0.479)

Low birth weight

exp02 0.025 0.031 0.027 0.006 0.023 0.022 0.025 0.029 0.033 0.028
(0.021) (0.021) (0.020) (0.020) (0.020) (0.019) (0.019) (0.023) (0.032) (0.018)

exp24 0.045 0.051 0.043 0.005 0.047 0.052 0.045 0.028 0.024 0.052*
(0.033) (0.034) (0.035) (0.022) (0.032) (0.036) (0.034) (0.035) (0.047) (0.032)

exp47 0.041 0.051 0.040 -0.022 0.039 0.037 0.041 0.021 0.069 0.051
(0.061) (0.062) (0.064) (0.035) (0.058) (0.062) (0.056) (0.067) (0.073) (0.053)

Preterm delivery

exp02 0.015 0.009 0.023 0.019 0.014 0.013 0.015 0.005 -0.001 0.018
(0.019) (0.018) (0.019) (0.015) (0.019) (0.016) (0.019) (0.019) (0.027) (0.020)

exp24 -0.011 -0.020 -0.014 0.021 -0.011 0.025 -0.011 -0.031 -0.034 -0.004
(0.030) (0.030) (0.030) (0.020) (0.031) (0.026) (0.035) (0.031) (0.037) (0.035)

exp47 -0.026 -0.038 -0.042 0.046 -0.034 0.016 -0.026 -0.076 -0.076* -0.019
(0.050) (0.049) (0.047) (0.029) (0.049) (0.045) (0.057) (0.052) (0.045) (0.058)

Panel B: Urban

Prenatal control

exp02 -0.036 -0.047 -0.036 -0.046 -0.035 -0.031 -0.036 -0.020 -0.067* -0.034
(0.037) (0.039) (0.037) (0.033) (0.035) (0.034) (0.026) (0.042) (0.034) (0.026)

exp24 0.073* 0.068 0.073* 0.061 0.058 0.063 0.073* 0.062 0.003 0.078*
(0.043) (0.054) (0.043) (0.058) (0.044) (0.046) (0.041) (0.049) (0.079) (0.042)

exp47 0.110 0.093 0.110 0.077 0.084 0.095 0.110* 0.180** 0.060 0.120*
(0.070) (0.073) (0.070) (0.056) (0.068) (0.070) (0.064) (0.085) (0.105) (0.064)

Months exp02 -0.126 -0.171 -0.126 -0.310 -0.115 -0.127 -0.126 -0.037 -0.418* -0.127
prenatal (0.255) (0.272) (0.255) (0.238) (0.249) (0.252) (0.173) (0.303) (0.229) (0.180)

supervision exp24 0.788** 0.731* 0.788** 0.439 0.686* 0.702* 0.788*** 0.659* 0.041 0.804***
(0.340) (0.405) (0.340) (0.400) (0.351) (0.379) (0.269) (0.399) (0.518) (0.276)

exp47 1.112** 0.965* 1.112** 0.442 1.004** 1.061** 1.112*** 1.500*** 0.461 1.616***
(0.474) (0.499) (0.474) (0.411) (0.468) (0.496) (0.423) (0.536) (0.676) (0.410)

Low birth weight

exp02 0.014 0.022 0.007 0.007 0.014 0.010 0.014 0.025 0.051** 0.014
(0.017) (0.017) (0.020) (0.015) (0.017) (0.018) (0.018) (0.023) (0.022) (0.018)

exp24 -0.027 -0.020 -0.051* -0.041** -0.028 -0.030 -0.027 0.012 -0.037 -0.027
(0.027) (0.030) (0.029) (0.018) (0.027) (0.029) (0.030) (0.036) (0.041) (0.029)

exp47 -0.036 -0.033 -0.072 -0.056** -0.037 -0.041 -0.036 0.021 -0.094* -0.037
(0.047) (0.050) (0.046) (0.023) (0.045) (0.043) (0.047) (0.051) (0.054) (0.044)

Preterm delivery

exp02 0.008 0.010 0.006 0.015 0.009 -0.008 0.008 0.005 0.039 0.008
(0.021) (0.024) (0.023) (0.019) (0.020) (0.019) (0.018) (0.023) (0.028) (0.019)

exp24 -0.008 -0.014 0.002 0.018 0.001 -0.017 -0.008 -0.001 0.024 -0.008
(0.030) (0.032) (0.036) (0.026) (0.030) (0.026) (0.029) (0.029) (0.034) (0.030)

exp47 -0.011 -0.015 0.010 0.033 -0.007 -0.016 -0.011 -0.012 0.016 -0.011
(0.038) (0.040) (0.047) (0.036) (0.039) (0.029) (0.047) (0.033) (0.051) (0.047)

Notes: Each numbered column represents a specification where the dependent variable is
found in the first column. All regressions include individual controls. (1) Baseline spec-
ification. The following specifications differ from the baseline in: (2) Excludes localities
that initiated the program in 2005. (3) Excludes cohorts born in 2000 and 2002, such that
for all outcomes, estimation is done on the same sample. (4) No time trends. (5) Includes
linear time trends grouped by year of implementation. (6)Includes month-year fixed effects
replacing the year fixed effects. (7) No clustering at locality level. (8) Including individu-
als from localities in which the RHM program was never implemented or was implemented
after 2009. (9) includes locality-by-year fixed effects. (10) Estimated using weighted least
squares, with weights inverse to the population size. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.8: Further outcomes of the program using additional survey data from the
Roma Inclusion Barometer

(1) (2) (3) (4) (5) (6)
VARIABLES Feels Feels Registered Modern Any Exclusive

discriminated discriminated at family contraceptive abortion breastfeeding
in hospitals physician use youngest child

Active RHM 0.020 -0.086 -0.085 -0.028 -0.446** 0.501
0-2 years (0.084) (0.106) (0.090) (0.068) (0.169) (0.703)

Active RHM -0.259*** -0.373*** -0.012 0.034 -0.579*** 2.332***
2-5 years (0.061) (0.051) (0.037) (0.045) (0.167) (0.602)

Observations 476 476 476 313 313 233
R-squared 0.289 0.367 0.393 0.358 0.507 0.624

Notes: Controls include respondent’s age, educational level dummies, income level dum-
mies, occupational status dummies, number of children under 7 and locality FE. Robust
standard errors clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05,
* p<0.1
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Appendix A

Table 3.9: Main outcomes: all localities

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Single exposure variable
Treated 0.051* 0.041* 0.396** 0.330** 0.013 0.017 -0.013 -0.012

(0.028) (0.024) (0.174) (0.156) (0.016) (0.014) (0.012) (0.013)

Mean dep. var. 0.533 0.533 3.237 3.237 0.185 0.185 0.158 0.158
Observations 10,885 10,885 10,885 10,885 13,682 13,682 13,682 13,682

R-squared 0.278 0.310 0.259 0.297 0.046 0.300 0.171 0.183

Panel B: Multiple exposure variables
exp02 0.021 0.016 0.175 0.151 0.023 0.014 0.006 0.007

(0.026) (0.026) (0.167) (0.168) (0.015) (0.014) (0.014) (0.016)
exp24 0.186*** 0.178*** 1.349*** 1.317*** 0.004 -0.002 -0.018 -0.015

(0.050) (0.053) (0.331) (0.354) (0.026) (0.023) (0.021) (0.024)
exp47 0.229*** 0.188*** 1.612*** 1.390*** 0.016 -0.007 -0.030 -0.019

(0.059) (0.071) (0.355) (0.434) (0.043) (0.036) (0.030) (0.034)

Mean dep. var. 0.533 0.533 3.237 3.237 0.185 0.185 0.158 0.158
Observations 10,885 10,885 10,885 10,885 13,682 13,682 13,682 13,682

R-squared 0.282 0.314 0.263 0.302 0.046 0.300 0.171 0.183

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Individual controls include child gender, mother’s age at birth and its square, binary
indicator of whether the mother has any education, binary indicator variable if the mother
is housewife; binary indicator variable if the mother is married, child’s parity, number of
children alive, an indicator for hospital delivery, a dummy for existing father’s information;
binary indicator variable if the RHM mediators in the county received reproductive health
training after 2006; 9 month of birth dummies. When "Low birth weight" is the dependent
variable, we also include the gestation length at birth, in weeks. Robust standard errors
clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.10: Main outcomes: Triple difference specification

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Rural
Exp02 0.018 0.010 0.151 0.068 0.001 0.007* 0.001 0.003

(0.015) (0.015) (0.096) (0.098) (0.005) (0.004) (0.006) (0.006)
Exp24 0.060** 0.040 0.489*** 0.270 0.001 0.017** -0.010 -0.006

(0.025) (0.027) (0.169) (0.181) (0.008) (0.008) (0.010) (0.011)
Exp47 0.039 0.003 0.449** 0.062 0.014 0.033** -0.006 -0.005

(0.034) (0.037) (0.215) (0.230) (0.015) (0.015) (0.016) (0.017)
Roma*Exp02 0.036 0.029 0.241 0.190 0.015 0.009 0.011 0.015

(0.029) (0.030) (0.172) (0.173) (0.023) (0.019) (0.016) (0.015)
Roma*Exp24 0.172*** 0.165*** 1.144*** 1.103*** 0.009 0.009 0.003 0.011

(0.048) (0.048) (0.300) (0.295) (0.029) (0.021) (0.022) (0.021)
Roma*Exp47 0.102* 0.090* 0.622* 0.532 0.014 -0.002 0.021 0.025

(0.053) (0.053) (0.329) (0.328) (0.044) (0.032) (0.039) (0.037)

Mean dep. var. Roma 0.506 0.506 3.033 3.033 0.181 0.181 0.148 0.148
Observations 71,585 71,585 71,585 71,585 94,24 94,24 94,24 94,24

R-squared 0.263 0.306 0.260 0.317 0.018 0.251 0.138 0.163

Panel B: Urban
Exp02 -0.010 -0.016 -0.011 -0.079 0.003* 0.004 -0.002 0.000

(0.015) (0.016) (0.122) (0.127) (0.002) (0.002) (0.003) (0.004)
Exp24 0.047 0.032 0.435* 0.281 0.003 0.004 -0.002 0.003

(0.032) (0.031) (0.225) (0.221) (0.003) (0.004) (0.006) (0.006)
Exp47 0.046 0.027 0.364 0.156 0.008* 0.005 0.008 0.012

(0.034) (0.034) (0.229) (0.232) (0.004) (0.006) (0.008) (0.009)
Roma*Exp02 -0.040 -0.032 -0.322 -0.258 0.019 0.013 0.006 0.003

(0.040) (0.038) (0.273) (0.263) (0.017) (0.016) (0.018) (0.018)
Roma*Exp24 -0.031 -0.008 -0.257 -0.069 -0.025 -0.029 -0.000 -0.005

(0.057) (0.056) (0.429) (0.417) (0.024) (0.019) (0.027) (0.027)
Roma*Exp47 0.047 0.062 0.208 0.324 -0.038 -0.034 -0.017 -0.021

(0.063) (0.059) (0.449) (0.432) (0.030) (0.027) (0.039) (0.039)

Mean dep. var. Roma 0.559 0.559 3.441 3.441 0.190 0.190 0.168 0.168
Observations 305,096 305,096 305,096 305,096 388,314 388,314 388,314 388,314

R-squared 0.313 0.382 0.319 0.408 0.010 0.231 0.147 0.158

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Roma dummy equals 1 if the birth is declared of Roma ethnicity and 0 if the birth
is declared of Romanian ethnicity. Individual controls include child gender, mother’s age at
birth and its square, binary indicator of whether the mother has any education, binary indi-
cator variable if the mother is housewife; binary indicator variable if the mother is married,
child’s parity, number of children alive, an indicator for hospital delivery, a dummy for ex-
isting father’s information; binary indicator variable if the RHM mediators in the county re-
ceived reproductive health training after 2006; 9 month of birth dummies. When "Low birth
weight" is the dependent variable, we also include the gestation length at birth, in weeks.
Robust standard errors clustered at the locality level shown in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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Table 3.11: Main outcomes: Treatment defined as years of exposure

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Rural

Years of exposure 0.123*** 0.095** 0.844*** 0.695*** 0.028* 0.035** -0.009 -0.002
(0.035) (0.041) (0.212) (0.250) (0.015) (0.016) (0.016) (0.018)

Years of exposure squared -0.016*** -0.013** -0.106*** -0.085** -0.003 -0.007** 0.001 -0.001
(0.006) (0.006) (0.035) (0.035) (0.003) (0.003) (0.003) (0.003)

Mean dep. var. 0.506 0.506 3.033 3.033 0.181 0.181 0.148 0.148
Observations 5,449 5,449 5,449 5,449 6,888 6,888 6,888 6,888

R-squared 0.334 0.354 0.309 0.335 0.058 0.307 0.112 0.132

Panel B: Urban

Years of exposure 0.073* 0.078** 0.641 0.714*** 0.001 -0.000 -0.015 -0.016
(0.037) (0.033) (0.000) (0.224) (0.000) (0.015) (0.018) (0.019)

Years of exposure squared
0.006 0.002 0.021 -0.003 0.001 0.001 -0.000 0.000

(0.006) (0.005) (0.000) (0.033) (0.000) (0.001) (0.003) (0.003)

Mean dep. var. 0.559 0.559 3.441 3.441 0.190 0.190 0.168 0.168
Observations 5,436 5,436 5,436 5,436 6,794 6,794 6,794 6,794

R-squared 0.228 0.277 0.216 0.272 0.036 0.296 0.225 0.235

Individual controls No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Individual controls include: child gender, mother’s age at birth and its square, binary
indicator of whether the mother has any education, binary indicator variable if the mother
is housewife; binary indicator variable if the mother is married, child’s parity, number of
children alive, an indicator for hospital delivery, a dummy for existing father’s information;
binary indicator variable if the RHM mediators in the county received reproductive health
training after 2006; 9 month of birth dummies. When "Low birth weight" is the dependent
variable, we also include the gestation length at birth, in weeks. Robust standard errors
clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.12: Main outcomes: Fully flexible specification

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Prenatal Prenatal Months of Months of Low Low Preterm Preterm

control control prenatal prenatal birth birth delivery delivery
supervision supervision weight weight

Panel A: Rural
Birth 6 to 7 years before -0.118 -0.103 -1.241 -1.174 0.016 0.015 0.006 0.007

(0.162) (0.158) (1.040) (1.009) (0.100) (0.103) (0.070) (0.071)
Birth 5 to 6 years before -0.158 -0.137 -1.245 -1.108 -0.015 -0.021 0.003 0.000

(0.127) (0.123) (0.811) (0.784) (0.073) (0.074) (0.057) (0.059)
Birth 4 to 5 years before -0.032 -0.022 -0.485 -0.428 0.019 0.016 -0.006 -0.007

(0.098) (0.094) (0.610) (0.583) (0.055) (0.057) (0.044) (0.046)
Birth 3 to 4 years before -0.085 -0.071 -0.641 -0.547 0.005 0.004 0.023 0.024

(0.071) (0.069) (0.449) (0.430) (0.041) (0.042) (0.032) (0.034)
Birth 2 to 3 years before -0.007 0.002 -0.015 0.046 -0.028 -0.033 0.024 0.019

(0.051) (0.050) (0.318) (0.306) (0.028) (0.029) (0.025) (0.025)
Birth 1 to 2 years before -0.008 0.005 -0.005 0.087 0.022 0.016 0.006 0.000

(0.033) (0.034) (0.219) (0.223) (0.024) (0.024) (0.020) (0.020)
Birth 0 to 1 years after 0.058* 0.060* 0.429** 0.446** 0.021 0.019 0.021 0.018

(0.030) (0.031) (0.173) (0.173) (0.025) (0.025) (0.019) (0.019)
Birth 1 to 2 years after 0.066* 0.058 0.473** 0.412* 0.069** 0.070** -0.004 -0.003

(0.039) (0.040) (0.228) (0.237) (0.031) (0.031) (0.022) (0.021)
Birth 2 to 3 years after 0.370*** 0.363*** 2.453*** 2.390*** 0.063 0.067 -0.043 -0.043

(0.071) (0.078) (0.455) (0.513) (0.044) (0.046) (0.029) (0.030)
Birth 3 to 4 years after 0.083 0.075 0.443 0.377 0.059 0.063 -0.020 -0.021

(0.069) (0.071) (0.420) (0.442) (0.070) (0.073) (0.053) (0.052)
Birth 4 to 5 years after 0.076 0.059 0.317 0.155 0.106 0.115 -0.041 -0.040

(0.085) (0.095) (0.538) (0.619) (0.088) (0.092) (0.064) (0.063)
Birth 5 to 5 years after 0.174** 0.170* 0.927 0.854 0.112 0.122 -0.041 -0.044

(0.086) (0.091) (0.573) (0.625) (0.115) (0.118) (0.076) (0.075)
Birth 6 to 7 years after 0.300*** 0.252** 1.514* 1.148 0.191 0.207 0.021 0.030

(0.111) (0.127) (0.850) (0.973) (0.244) (0.249) (0.241) (0.245)
Mean dep. var. 0.506 0.506 3.033 3.033 0.181 0.181 0.148 0.148

Observations 5,449 5,449 5,449 5,449 6,888 6,888 6,888 6,888
R-squared 0.349 0.368 0.326 0.350 0.060 0.075 0.113 0.130

Panel B: Urban
Birth 6 to 7 years before -0.331 -0.300 -1.837 -1.565 -0.031 -0.052 0.015 -0.001

(0.228) (0.211) (1.437) (1.337) (0.055) (0.058) (0.084) (0.088)
Birth 5 to 6 years before -0.098 -0.078 -0.400 -0.230 -0.008 -0.024 0.002 -0.009

(0.159) (0.146) (1.034) (0.940) (0.044) (0.044) (0.073) (0.077)
Birth 4 to 5 years before 0.016 0.031 0.352 0.489 -0.031 -0.048 -0.010 -0.023

(0.103) (0.097) (0.674) (0.632) (0.033) (0.035) (0.052) (0.053)
Birth 3 to 4 years before -0.003 -0.003 0.196 0.215 0.018 0.012 0.032 0.027

(0.082) (0.077) (0.544) (0.515) (0.031) (0.032) (0.040) (0.041)
Birth 2 to 3 years before 0.015 0.024 -0.027 0.054 0.015 0.005 0.020 0.012

(0.058) (0.054) (0.409) (0.378) (0.022) (0.022) (0.027) (0.028)
Birth 1 to 2 years before 0.021 0.025 0.196 0.242 -0.003 -0.012 0.023 0.017

(0.039) (0.038) (0.265) (0.253) (0.026) (0.027) (0.021) (0.021)
Birth 0 to 1 years after -0.018 -0.015 -0.106 -0.083 0.047* 0.043 0.015 0.011

(0.043) (0.040) (0.275) (0.266) (0.026) (0.026) (0.022) (0.022)
Birth 1 to 2 years after 0.019 0.009 0.242 0.168 0.034 0.035 -0.008 -0.009

(0.065) (0.064) (0.422) (0.421) (0.027) (0.027) (0.031) (0.032)
Birth 2 to 3 years after 0.116* 0.111 1.002** 0.958** -0.000 0.004 -0.027 -0.026

(0.068) (0.068) (0.452) (0.463) (0.035) (0.036) (0.035) (0.036)
Birth 3 to 4 years after 0.043 0.045 0.614 0.575 0.029 0.040 -0.048 -0.047

(0.103) (0.092) (0.682) (0.636) (0.047) (0.047) (0.060) (0.060)
Birth 4 to 5 years after 0.122 0.098 1.160 0.952 0.027 0.038 -0.073 -0.070

(0.108) (0.099) (0.775) (0.721) (0.066) (0.067) (0.072) (0.071)
Birth 5 to 5 years after 0.189 0.147 1.635* 1.292 0.010 0.028 -0.134 -0.126

(0.127) (0.120) (0.918) (0.887) (0.074) (0.074) (0.089) (0.088)
Birth 6 to 7 years after 0.113 0.062 1.063 0.628 0.064 0.079 -0.102 -0.100

(0.171) (0.163) (1.255) (1.223) (0.098) (0.099) (0.107) (0.106)

Mean dep. var. 0.559 0.559 3.441 3.441 0.190 0.190 0.168 0.168
Observations 5,436 5,436 5,436 5,436 6,794 6,794 6,794 6,794

R-squared 0.234 0.278 0.222 0.275 0.038 0.050 0.226 0.235

Notes: Individual controls include: child gender, mother’s age at birth and its square, binary indicator of whether the mother has any education, binary indicator

variable if the mother is housewife; binary indicator variable if the mother is married, child’s parity, number of children alive, an indicator for hospital delivery, a

dummy for existing father’s information. Robust standard errors clustered at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3.13: Additional outcomes: treatment defines as a non-linear exposure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
VARIABLES Hospital Hospital Doctor Doctor Birth Birth Pregnancy Pregnancy Small for Small for

delivery delivery at birth at birth weight weight duration duration gestational gestational
age age

Panel A: Rural
exp02 0.003 -0.004 -0.014 -0.017 8.910 4.296 -0.014 -0.036 -0.006 -0.008

(0.008) (0.008) (0.011) (0.011) (31.044) (25.078) (0.102) (0.109) (0.020) (0.020)
exp24 -0.005 -0.017 -0.024 -0.029 -12.552 -57.308 0.226 0.192 0.005 0.004

(0.016) (0.017) (0.020) (0.022) (47.923) (46.521) (0.179) (0.195) (0.038) (0.042)
exp47 -0.033 -0.057** -0.050 -0.078 0.164 -42.537 0.185 0.315 -0.015 -0.011

(0.023) (0.027) (0.038) (0.047) (75.925) (74.536) (0.282) (0.269) (0.055) (0.062)

Mean dep. var. 0.951 0.951 0.934 0.934 2958 2958 38.35 38.35 0.165 .0165
Observations 6,888 6,888 6,888 6,888 6,888 6,888 6,888 6,888 6,888 6,888

R-squared 0.385 0.398 0.398 0.406 0.072 0.404 0.097 0.116 0.068 0.077

Panel B: Urban

exp02 0.004 0.003 0.021 0.019 -0.667 20.210 -0.132 -0.134 0.000 -0.004
(0.012) (0.012) (0.015) (0.015) (32.737) (20.306) (0 .133) (0.133) (0. 017) (0.020)

exp24 -0.011 -0.012 -0.000 -0.002 28.762 53.902 -0.184 -0.210 -0.031 -0.037
(0.018) (0.018) (0.022) (0.022) (54.720) (41.137) (0.191) (0.193) (0. 044) (0.049)

exp47 0.035 0.033 0.049 0.038 81.615 105.545 -0.165 -0.258 -0.066 -0.071
(0.029) (0.028) (0.032) (0.033) (97.758) (72.706) (0. 264) (0.251) (0. 080) (0.088)

Mean dep. var. 0.974 0.974 0.946 0.946 2934 3934 38.38 38.38 0.190 .0190
Observations 6,794 6,794 6,794 6,794 6,794 6,794 6,794 6,794 6,794 6,794

R-squared 0.157 0.198 0.350 0.370 0.052 0.400 0.103 0.117 0.040 0.048

Individual controls No Yes No Yes No Yes No Yes No Yes
Locality FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Locality time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Controls include: child gender, mother’s age at birth and its square, binary indicator
of whether the mother has any education, binary indicator variable if the mother is house-
wife; binary indicator variable if the mother is married, child’s parity, number of children
alive, an indicator for hospital delivery, a dummy for existing father’s information; binary
indicator variable if the RHM mediators in the county received reproductive health training
after 2006; 42 county dummies, 9 month of birth dummies. Robust standard errors clustered
at the locality level shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Appendix B

Additional information in the RHM program

The Roma mediators were Roma women from the local communities trained and
subsequently employed to act as a liaison between health care practitioners and the
Roma community. Both the gender and ethnic component of the mediators were
essential for the program: health mediators were expected to approach sensitive
issues (such as prenatal care), whereas in many Roma castes strong social norms
forbid these discussions with/in the presence of men. Additionally, having a Roma
woman from within the community would increase her acceptability and effective-
ness through a higher level of trust toward the mediator and an in-depth knowledge
of the mediator about specific local social norms, culture and circumstances.25 An
additional requirement was that the mediators have completed at least secondary
education (eight grades), which is more than the average educational attainment of
Roma women in Romania (only about 20% have more than secondary education).26

The initial training to become a health mediator included theoretical courses
and practical preparation alongside family physicians. The theoretical courses were
run by the large Roma NGO SASTIPEN, the Roma Center for Health Policies,
which also provided technical assistance to the local authorities for implementa-
tion of the program. The training courses covered health mediation, focused on
communication skills, knowledge about the functioning of the medical system in
Romania and the general right of access to preventive and curative services, infor-
mation regarding the process of enrolling in the health insurance system, and first
aid concepts. The practical training required that the mediator spend three months
alongside the family physician from the locality she would serve. At the end of
the training period, the person received a health mediator certificate and started her
job in the Roma community, supervised by the family physician working in the
community for which they were employed.27

25There are very strong and different social norms among different Romani castes. E.g., in some
Romani castes a woman is considered impure during pregnancy and up to two month after birth and
is forbidden to undertake a wide range of activities, including leaving the house because of the shame
produced by her condition (source: Introduction to Roma Culture).

26In the unusual case of more than one candidate for a locality, the employee was chosen on a com-
petitive basis.

27In 2002, the Roma health mediators became a legally recognized profession in Romania. They
were employed on a fixed term contract (one year, renewable) by the Ministry of Health through the
District Public Health Authorities. In addition to their regular duties, the monthly priority activities of
the health mediators are established by the District Public Health Authorities according to the current
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For a detailed description of the program and its implementation, see also WHO
(2013): "Roma health mediation in Romania: case study."

Implementation at local level: hazard model

To understand the selection process, we use a discrete-time hazard model of the
probability of a locality being included in the RHM program and the timing of
implementation, as a function of a broad set of covariates presented in detail in
Appendix Table 3.14.

We model the hazard rate as a Cox proportional hazard, where the observational
unit is the locality and "failure" in a given year is the start (implementation) of the
RHM program, i.e. when the locality is selected into the program.28 The sam-
ple includes all localities in Romania, therefore there are observations that do not
fail in the set time frame (2000-2008). Appendix Table 3.15 presents the average
values of the observable characteristics of all localities in Romania, separately for
implementers and non-implementers.

Appendix Table 3.16 presents the maximum likelihood estimation results for
the Cox proportional hazard model, where the coefficients are hazard ratios. Columns
(1)-(2) present the estimation results for the entire sample, columns (3)-(4) the re-
sults for the rural sample, and columns (5)-(6) for the urban sample. We start by
including locality characteristics, in odd columns: yearly population, number of
Roma ethnics29 in the locality, yearly share of employed population in the locality,
share of females in the locality, yearly average water consumption per capita from
the water distribution network, a time-invariant locality development index and a
rural indicator. We also include proxies for the political representation of Roma
ethnics at locality level from local council election data (2000 and 2004 elections):
whether there was any candidate representing a Roma party and whether this candi-
date was elected in the local council. We also include the yearly number of publicly

public health campaigns; the health mediator presents weekly activity reports to the medical practitioner
to whom she is assigned and monthly reports to the District Public Health Authorities representative.

28Cox proportional hazard, as a semi-parametric model, imposes no restrictions on the functional
form of the baseline hazard, and makes no assumptions about the shape of the hazard over time. The
only assumption is that, regardless of the shape of the hazard, it is the same for all subjects, which in
our case are the localities; given the nature of the RHM program and the implementation criteria, this
assumption appears reasonable.

29Number of Roma ethnics is calculated using the share of Roma ethnics at locality level at the 2000
Census, multiplied by the population of the locality in year t. There is no official yearly estimation of
the ethnical structure at locality level.
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employed doctors per 1000 inhabitants and the yearly number of family physicians
per 1000 inhabitants to proxy for the healthcare supply at locality level. In even
columns we then include covariates relating to the fertility behavior of women and
infant health at locality level: number of live birth (all and Roma, number of still
births, the average maternal characteristics (schooling and occupation), the share of
children born with low birth weight and the share of mothers that went to prenatal
controls. Standard errors are clustered at the locality level.

The selection process appears different between rural and urban communities.
In rural localities, the variables reflecting Roma civic involvement and the Roma
population are the most important factors in determining the introduction and tim-
ing of the Roma Health Mediation program, with localities having candidates in
the local council elections having a significantly higher probability of initiating the
RHM program, and also implementing it earlier; in addition a positive, but smaller,
effect is generated by the actual election of a Roma representative in the local coun-
cil. This is consistent with qualitative evidence that the program was first imple-
mented in localities with socially involved Roma communities, a more important
criterion than the officially reported size of the local Roma population, usually un-
derreported which also shows up as a significant factor determining selection into
the program, along with the total population of the locality, but with a magnitude
smaller than the variables proxying for the Roma civic involvement. Other factors
influencing the selection into the program, for rural communities are the number
of family physicians per 1000 inhabitants at locality level (positive), the number of
live births (positive but very small), the share of women giving birth who have at
least primary schooling (negative) and the share of low birth weight Roma children
(positive). The share of housewife (out of the labor force) women has a surprisingly
high positive effect, but it is in accordance with the findings that the program was
implemented earlier in more disadvantaged localities, with higher Roma communi-
ties, since Roma women have very low employment rates. For urban localities, the
most important fact affecting the implementation decision and its timing was pop-
ulation size (positive), and Roma civic involvement -although for these localities,
only the election into the local council, and not just the candidacy of a Roma repre-
sentative, had a significant effect. The total number of publicly employed doctors
per 1000 inhabitants had a positive effect, whereas the number of live births has
a slightly negative effect. Given these very different patterns of selection into the
program, we will conduct our analysis separately for urban and rural communities.

120



Appendix Table 3.17 presents the estimation results for the Cox proportional
hazard model on the sample of localities that implemented the RHM program until
2008. Columns (1)-(2) present the estimation results for the entire sample, columns
(3)-(4) the results for the rural sample, and columns (5)-(6) for the urban sam-
ple. Odd columns include time varying characteristics of the locality reflecting
the socio-economic climate, such as yearly population, yearly share of employed
population in the locality and Roma political representation in the local council,
and even columns additionally include time-varying characteristics relating to the
fertility behavior of women and infant health at locality level. For rural localities,
conditional on implementing the RHM program until 2008, the local representa-
tion of Roma, proxied by Roma party members being elected in the local council,
remains a significant determinant of the timing, with localities which have Roma
representative elected in the earlier mandate (2000-2004) implementing the pro-
gram earlier. Localities with a higher share of employed mothers implement the
program relatively later, whereas localities with a higher share of Roma children
born with low birth weight implement the program relatively earlier. For urban lo-
calities, conditional on implementing the program until 2008, the only determinant
of the timing of implementation that remains significant is the share of employed
individuals, with localities with a larger share of employed individuals implement-
ing the program later.

Implementation at local level: panel fixed effects model

An alternative way to model the selection process at locality level is a panel fixed
effects model. We estimate the following specification:

Yit = α+ θl + θt + γ′Xlt + θlt+ εlt (3.6)

Where Ylt is an indicator variable equal to 1 if in locality l and year t the RHM
program was in place. We regress this on year and locality fixed effects and on
the same time-varying covariates at locality level that we use in the hazard model.
In addition, we also include locality-specific time trends. Standard errors are the
clustered at locality level. This specification resembles closely our main specifica-
tions. Estimation results for the localities that implemented the program until 2008
are presented in Appendix Table 3.18. Once we control for locality specific time
trends, both in rural and in urban localities the implementation year of the program
is correlated with very few locality level outcomes.
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Table 3.14: Description of the variables used in the hazard model

Variable Description

Log number of Roma Share of Roma at locality level is determined using the 10% ran-
dom sample of the 2000 Population census. Number of Roma is
calculated as the total yearly population of the locality multiplied
by the share of Roma from the 2000 Census.

Log population Yearly population at locality level. Data source: Statistics Roma-
nia.

Share employed individuals Share of employed individuals at locality level on a yearly basis is
obtained using the average yearly number of employed individuals
at locality level and the yearly population at locality level. Data
source: Statistics Romania.

Avg. water consumption Total yearly water consumption from the public water distribution
network, divided by the yearly population of the locality. Source:
Statistics Romania.

Rural Indicator variable, time invariant, Statistics Romania classifica-
tion.

Roma candidate Local Council Electoral results for the 2000 and 2004 Local Council elections at
locality level. Variable takes the value of 1 for years 2000-2003 if
in the 2000 elections there was at least one candidate running for
the Local Council representing one of Roma political parties, and
0 otherwise. Variable takes the value of 1 for years 2004-2008 if
in the 2004 elections there was at least one candidate running for
the Local Council representing one of Roma political parties, and
0 otherwise. Data source: "Romanian Electoral Data" platform,
Babes-Bolyai University, Romania, Political Science Department

Roma elected in Local Council Electoral results for the 2000 and 2004 Local Council elections at
locality level. Variable takes the value of 1 for years 2000-2003 if
in the 2000 elections there was at least one candidate elected into
the Local Council representing one of Roma political parties, and
0 otherwise. Variable takes the value of 1 for years 2004-2008 if
in the 2004 elections there was at least one candidate elected into
the Local Council representing one of Roma political parties, and
0 otherwise. Data source: "Romanian Electoral Data" platform,
Babes-Bolyai University, Romania, Political Science Department

Family physicians/1000inhab. Average yearly number of family physicians at locality level. Data
source: Statistics Romania. Scaled to obtain number of family
physicians per 1000 inhabitants.

Physicians/1000inhab. Average yearly number of publicly employed physicians at locality
level. Data source: Statistics Romania. Scaled to obtain number
of publicly employed physicians per 1000 inhabitants.
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Variable Description

Number live births Number of live births per year at locality level. Data source: Vital
Statistics Natality Files, from Statistics Romania.

Number live births Roma ethn. Number of live births per year at locality level, declared of Roma
ethnicity. Data source: Vital Statistics Natality Files, from Statis-
tics Romania

Number stillbirths Number of still births per year at locality level. Data source: Vital
Statistics Mortality Files, from Statistics Romania

Share mothers with any school. Share of women giving birth with at least primary education,
yearly average at locality level. Data source: Vital Statistics Na-
tality Files, from Statistics Romania

Share housewives mothers Share of women self-reporting to be housewives, yearly average
at locality level. Data source: Vital Statistics Natality Files, from
Statistics Romania

Share pregn. wh. prenat. contr. Share of women who undertook prenatal controls during the preg-
nancy, yearly average at locality level. Data source: Vital Statistics
Natality Files, from Statistics Romania

Share low birth weight Share of children who are born with a birth weight smaller than
2500 grams, yearly average at locality level. Data source: Vital
Statistics Natality Files, from Statistics Romania

Share prenatal controls Roma Share of Roma women who undertook prenatal controls during
the pregnancy, yearly average at locality level. Data source: Vital
Statistics Natality Files, from Statistics Romania

Share low birth weight Roma Share of Roma children who are born with a birth weight smaller
than 2500 grams, yearly average at locality level. Data source:
Vital Statistics Natality Files, from Statistics Romania

Local development index 2008 Composite index at locality level calculated for 2008 which re-
flects the human, physical and social capital in each locality; it is
comprised of (1) the educational stock at locality level in 2002; (2)
average age of inhabitants over 14 years old in 2008; (3) life ex-
pectancy at birth between 2006-2008; (4) (log) vehicles per 1000
inhabitants in 2007; (5) average surface of dwelling units in 2008;
(6) natural gas consumption per inhabitant; (7) category of locality
residence size Data source: Dumitru Sandu -Social Disparities in
the Regional Development and Policies of Romania.

Notes: Sources of each variable is mentioned in each description.
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Table 3.16: Duration analysis: probability of program initiation and time to initia-
tion, 2000-2008, for all localities

(1) (2) (3) (4) (5) (6)
VARIABLES All All Rural Rural Urban Urban

Log number of Roma 1.168*** 1.131*** 1.223*** 1.181*** 1.062 1.045
(0.036) (0.034) (0.055) (0.054) (0.039) (0.042)

Log population 1.822*** 2.071*** 1.720** 1.143 2.480*** 3.307***
(0.289) (0.398) (0.408) (0.366) (0.502) (1.008)

Share employed individuals 0.977** 0.981* 0.978 0.983 0.976* 0.979
(0.010) (0.010) (0.019) (0.018) (0.013) (0.013)

Avg. water consumption 1.000 1.000 1.000 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Roma candidate Local Council 2.756*** 2.629*** 3.177*** 3.083*** 1.304 1.156
(0.476) (0.451) (0.649) (0.635) (0.384) (0.339)

Roma elected in Local Council 1.669*** 1.596*** 1.813*** 1.752*** 1.863*** 1.720**
(0.166) (0.180) (0.208) (0.237) (0.392) (0.399)

Local development index 2004 0.998 1.004 1.001 1.011 0.985 0.987
(0.009) (0.010) (0.011) (0.011) (0.019) (0.020)

Family physicians/1000inhab. 1.453 1.469 2.009 2.018* 0.668 0.654
(0.487) (0.474) (0.860) (0.829) (0.407) (0.386)

Physicians/1000inhab. 1.102 1.171** 1.043 1.051 1.154* 1.220**
(0.082) (0.088) (0.176) (0.178) (0.094) (0.107)

Rural 0.571** 0.623*
(0.141) (0.155)

Number live births 0.999 1.010** 0.999*
(0.000) (0.005) (0.001)

Number live births Roma ethnics. 0.986* 0.981 0.989
(0.008) (0.013) (0.012)

Number stillbirths 1.078* 0.961 1.042
(0.049) (0.122) (0.047)

Share mothers with any school. 0.057*** 0.154* 0.003***
(0.038) (0.157) (0.005)

Share housewife mothers 3.474*** 3.429** 1.334
(1.613) (1.929) (1.425)

Share pregn. wh. prenat. contr. 1.143 1.299 1.113
(0.503) (0.729) (0.788)

Share low birth weight 1.281 0.724 0.126
(1.304) (0.813) (0.413)

Share prenatal controls Roma 0.901 0.942 0.806
(0.192) (0.243) (0.275)

Share low birth weight Roma 1.166 1.898* 0.647
(0.415) (0.722) (0.427)

County indicators Yes Yes Yes Yes Yes Yes
Observations 26,526 26,526 24,077 24,077 2,449 2,449

Notes: Estimates present the maximum likelihood estimation results for the Cox propor-
tional hazard model, where the coefficients presented are hazard ratios. The estimation
includes all localities in Romania, and spans over the 2000-2008 period. Standard errors
are clustered al locality level. Source: AuthorsâĂŹ calculations using data from Statistics
Romania.
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Table 3.17: Duration analysis: time to initiation only among localities that imple-
mented the program

(1) (2) (3) (4) (5) (6)
VARIABLES All All Rural Rural Urban Urban

Log number of Roma 1.005 1.011 1.032 1.031 0.991 0.999
(0.020) (0.020) (0.029) (0.031) (0.041) (0.048)

Log population 0.991 1.054 1.104 0.895 1.078 1.107
(0.103) (0.144) (0.152) (0.243) (0.357) (0.676)

Share employed individuals 0.983** 0.984* 1.006 1.006 0.955*** 0.959***
(0.008) (0.008) (0.007) (0.007) (0.014) (0.014)

Avg. water consumption 1.000 1.000 0.999 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Roma candidate Local Council 1.081 1.077 1.098 1.103 0.816 0.850
(0.118) (0.115) (0.157) (0.153) (0.207) (0.242)

Roma elected in Local Council 1.212** 1.220** 1.249** 1.272** 0.968 0.927
(0.096) (0.101) (0.132) (0.148) (0.168) (0.154)

Local development index 2004 1.010* 1.011** 1.007 1.007 1.023 1.029
(0.005) (0.006) (0.006) (0.007) (0.029) (0.042)

Family physicians/1000inhab. 1.072 1.243 1.277 1.615 0.585 0.543
(0.254) (0.288) (0.404) (0.517) (0.358) (0.387)

Physicians/1000inhab. 1.061 1.038 0.860 0.833 1.135 1.108
(0.063) (0.065) (0.108) (0.114) (0.099) (0.118)

Rural 0.828 0.807
(0.146) (0.154)

Number live births 1.000 1.004 1.000
(0.000) (0.004) (0.001)

Number live births Roma ethnics. 0.986* 0.991 0.995
(0.008) (0.010) (0.014)

Number stillbirths 0.991 0.999 0.977
(0.037) (0.097) (0.054)

Share mothers with any school. 0.212*** 0.208** 0.127
(0.110) (0.139) (0.178)

Share housewife mothers 1.647 1.217 1.828
(0.571) (0.502) (2.144)

Share pregn. wh. prenat. contr. 1.876 2.290* 3.165
(0.739) (1.133) (2.356)

Share low birth weight 0.138** 0.096** 0.103
(0.127) (0.089) (0.377)

Share prenatal controls Roma 0.763 0.818 0.559
(0.145) (0.200) (0.226)

Share low birth weight Roma 1.448 2.155** 0.936
(0.414) (0.691) (0.593)

County indicators Yes Yes Yes Yes Yes Yes
Observations 1,619 1,619 1,096 1,096 523 523

Notes: Estimates present the maximum likelihood estimation results for the Cox propor-
tional hazard model, where the coefficients presented are hazard ratios. The estimation in-
cludes localities that implemented the RHM program until 2008, and the data spans over the
2000-2008 period. Standard errors are clustered al locality level. Source: Authors’ calcula-
tions using data from Statistics Romania.
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Table 3.18: Program initiation: panel fixed effects

(1) (2) (3) (4)
VARIABLES Rural Urban

2001 0.140** 0.019 0.205** 0.100
(0.067) (0.072) (0.086) (0.146)

2002 0.152** -0.088 0.246*** -0.120
(0.061) (0.080) (0.076) (0.116)

2003 0.303* -0.130 0.618*** 0.004
(0.154) (0.166) (0.123) (0.162)

2004 0.325** -0.217 0.642*** -0.131
(0.146) (0.146) (0.119) (0.138)

2005 0.357** -0.331** 0.707*** -0.216*
(0.153) (0.131) (0.125) (0.128)

2006 0.601*** -0.203 0.826*** -0.203*
(0.165) (0.131) (0.128) (0.117)

2007 0.903*** -0.036 1.033*** -0.061
(0.119) (0.093) (0.110) (0.084)

Log number of Roma 0.423 1.806 -0.481 2.072
(1.891) (2.615) (1.261) (4.228)

Log population -1.225 -2.963 -0.606 -8.168**
(1.830) (2.659) (1.120) (3.758)

Share employed individuals 0.001 0.004 0.003 0.007
(0.007) (0.009) (0.007) (0.018)

Avg. water consumption 0.001** 0.001* -0.001 0.001
(0.0001) (0.0001) (0.001) (0.001)

Roma candidate Local Council 0.004 -0.088 0.059 -0.010
(0.053) (0.104) (0.071) (0.180)

Family physicians/1000inhab. 0.403** 0.557** 0.009 0.125
(0.172) (0.213) (0.116) (0.183)

Number live births 0.004* 0.006** -0.000 0.001*
(0.002) (0.003) (0.000) (0.001)

Number live births Roma ethnics. 0.003 -0.002 0.001 0.002
(0.005) (0.008) (0.002) (0.003)

Number stillbirths 0.013 0.000 -0.003 -0.003
(0.031) (0.034) (0.010) (0.016)

Share mothers with any school. -0.358 -0.131 -0.037 -0.687
(0.374) (0.537) (0.424) (0.570)

Share housewife mothers -0.087 -0.020 0.880*** 0.361
(0.192) (0.239) (0.298) (0.565)

Share pregn. wh. prenat. contr. -0.208 -0.110 -0.289** -0.258
(0.157) (0.214) (0.138) (0.254)

Share low birth weight -0.303 -0.302 0.044 -0.232
(0.399) (0.572) (0.808) (0.812)

Share prenatal controls Roma -0.055 -0.089 0.060 0.125
(0.080) (0.117) (0.073) (0.092)

Share low birth weight Roma -0.099 -0.073 0.152** 0.172**
(0.070) (0.101) (0.074) (0.084)

Locality FE Yes Yes Yes Yes
Locality specific time trnds No Yes No Yes

Notes: The estimation includes localities that implemented the RHM program until 2008,
and the data spans over the 2000-2008 period. Standard errors are clustered al locality level.
*** p<0.01, ** p<0.05, * p<0.1
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Chapter 4

The Effects of Financial Incentives on Fertility
and Early Investments in Child Health
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Abstract
This paper investigates the effects of maternity leave benefits on fertility and early
investments in child health by exploiting an unanticipated policy change occurring
Romania in 2004 that involved the switch from proportional to fixed and very high
benefits. Using Reproductive Health Survey data in a Double Difference design, I
find that the change in financial incentives led to marginally insignificant increases
in conception rates and decreases in the probability of abortion for women who
benefited from the change; these women appear to have worse prenatal behaviors,
but have children with better health outcomes at birth. Women who were negatively
affected by the policy change compensate by investing more in early infant health.
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4.1 Introduction

Maternity leave benefits (MLB), in the form of entitlements to paid leave after the
birth of children, are financial support schemes aiming to subsidize childbearing
and encourage fertility, and are widely implemented in developed countries. All
OECD countries with the exception of the US have in place governmentally funded
policies granting paid maternity leave for employed parents and the median dura-
tion of the leave increased from 14 weeks in 1980 to 42 in 2011.1 The design of
these benefits, however, differs significantly across countries, with varying replace-
ment rates of the labor income and lengths of time for receiving benefits after the
birth of the child. The varying incentive structure reflects different policy objectives
and can influence fertility decisions. For example, a fixed entitlement favors low
income families, whereas proportional transfers conditional on the pre-birth labor
income encourage female labor supply and a more rapid return to the labor force
after the birth of the child. Despite their wide implementation, there is still rela-
tively scarce evidence of the effects of maternity leave benefits policies on fertility,
mostly due to difficulties in finding exogenous changes in these financial incentives
and the opportunity cost of having children.

In this paper, I exploit an unexpected turn in the legislative process, announced
in 2003 and implemented in 2004 in Romania, which changed the way in which
maternal leave benefits were awarded. This change significantly altered the oppor-
tunity cost of childbearing for employed mothers, but did not affect out of the labor
force women. Prior to the policy change, MLB were awarded proportional to the
mother’s pre-birth income. The monthly benefit amounted to 85% of the taxable
earnings averaged over the 10 months preceding childbirth, and was awarded for
a maximum of two years. However, the policy changed such that all benefits re-
quested after January 1 2004 would be awarded as a fixed sum equal to 85% of
the national average salary of both men and women. Benefits requested prior to
that date were unaffected and would continue to be calculated proportional to each
mother’s pre-birth earnings. Because of a very large gender gap in wages, calcu-
lating the fixed MLB in reference to the national average salary meant that more
than 80% of employed women would potentially gain from the reform, and could
receive maternity benefits larger than their salary. As the reform drastically and un-
expectedly changed the financial incentives of fertility, this policy change provides

1Source: OECD Family Database.
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an excellent natural experiment to investigate several aspects related to fertility be-
havior and child health investments. As such, this paper contributes to the literature
on the effects of maternity leave benefits on fertility by providing a comprehensive
analysis of the behavioral responses of fertile age women to financial incentives.
The analysis includes both conception behavior and abortions, which are usually
not observed in available data, as well as prenatal and postnatal investments.

This paper addresses the following three research questions. First, is there a
change in the conception behavior induced by the prospect of increased financial
incentives for most employed women? Second, conditional on a conception hav-
ing occurred, does the policy change announcement alter the probability that the
pregnancy ends in abortion as opposed to live birth? This is especially relevant
in the Romanian context since abortion rates have been, historically, among the
highest in Europe after the (re)liberalization of abortions in 1990. The abortion
rate in Romania in 2002 was of 1174 abortions per 1000 live births, relative to an
European average of 274 abortions per 1000 live births (source: World Health Or-
ganization), as abortions were regarded as a contraception method. In this setting,
it is very important to understand if financial incentives can influence this aspect of
reproductive behavior. Finally, conditional on a pregnancy being carried to term,
is there any effect on the health outcomes at the birth of the child and on the early
investments in child health?

The Becker model of fertility ( [Becker, 1991]) predicts that the relative increase
(decrease) in maternity leave benefits will lead to higher (lower) fertility levels,
but also to a decreased (increased) quality of children. Quality of children can be
influenced through prenatal investments, child health at birth and early investments
in infant health. However, in addition to the price effect, the change in MLB also
induces an income effect, which may affect investments in the quality of children in
the opposite direction, leading to an ambiguous net effect on the quality of children.
This paper aims to bring empirical evidence of the short term effects of maternity
leave benefits on the quantity and quality of children, in a reduced form.

The analysis uses the 2004 wave of the Romanian Reproductive Health Survey
(RHS-Ro), containing a representative sample of 4441 fertile aged women. The
survey includes detailed information about all pregnancies, irrespective of how they
ended, detailed information about health outcomes and investments in the youngest
child, as well as socio-economic characteristics of the woman and the household in
which she lives.
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The primary strategy to identify the effects of the policy change announce-
ment is a Difference in Difference design that exploits the fact that only employed
women were affected by the policy change, and uses out of the labor force women
as a control group, as they were, theoretically, unaffected by the policy. Although
marginally insignificant, the findings indicate that in the post policy change an-
nouncement period, employed women had increased conception rates and decreased
in the probability of abortion relative to housewife women. The effect is driven by
women from poorer households, who benefited more from the policy change, with
women from richer households having, if anything, an opposite behavior. All em-
ployed women appear to have worse prenatal behaviors, but women who benefited
from the change have children with better health outcomes at birth. Women who
were negatively affected by the policy change compensate by investing more in
early infant health. Unfortunately, most treatment effects are statistically indistin-
guishable from 0 at conventional significance levels. The main robustness check
I conduct uses an alternative control group consisting of employed women from
Republic of Moldova, a neighboring country with majority Romanian population,
where MLB did not change in the period of interest. I also use a mother fixed ef-
fects design. The results obtained in the robustness tests point in the same direction
as my main specification.

The paper brings several contributions to the literature on the relationship be-
tween financial incentives and fertility. The main contribution of this paper is the
comprehensive analysis of reproductive behavior and early investments in child
health as a response to changes in financial incentives. Previous studies analyzed
one or few outcomes: using time series of births from vital statistics, they were
constrained to analyzing only the effect on pregnancies carried to term [Baughman
and Dickert-Conlin, 2003, Milligan, 2005, González, 2013], and in very few cases
aggregate data on number of abortions [González, 2013]. Due to the nature of the
Romanian Reproductive Health Survey, I am able to explore the entire spectrum of
individual level decisions related to fertility: decision to conceive, decision to carry
the pregnancy to term, and several important outcomes conditional on live birth,
such as maternal behavior during pregnancy, child health at birth and early invest-
ments in child health. This is, to my knowledge, the first study to use reproductive
health surveys to evaluate the effects of financial incentives on fertility outcomes
in the context of quasi-natural experiments. Secondly, the Romanian policy reform
modified only the level of the financial benefits attached to childbirth for employed
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mothers, and not the length of time for which they were awarded; some policies
previously explored entailed a change in both the financial benefits and the length
of time of protected employment [Carneiro et al., 2011], making it more difficult to
disentangle the effects attributable to monetary incentives. This paper investigates
the exclusive role of pecuniary incentives in determining fertility and early invest-
ments in child health. Finally, the policy change exploited in this paper affects a
very large share of the population, namely employed women, by a large margin
and applies to births of any rank. Some previous work exploits changes which only
affected a particular subgroup of the population, for example women at the third or
higher birth [Cohen et al., 2013] or women working in large firms [Rossin, 2011],
thus limiting the external validity and the generalization of the findings.

The remainder of the paper proceeds as follows. Section 4.2 offers a review of
the literature on financial incentives and fertility, presents the details of the Roma-
nian policy reform affecting the maternity leave benefits and discusses the poten-
tial effects of the policy change, within the Becker framework of fertility demand.
Section 4.3 describes the Romanian Reproductive Health Survey and the analysis
sample. Section 4.4 presents the identification strategy, a Difference in Difference
design that uses out of the labor force mothers as a control group, and discusses
threats to identification. Section 4.5 presents the main results of the paper, for
the three categories of outcomes of interest, and shows the heterogeneous effects
with respect to household asset index, a proxy for treatment intensity. Section 4.6
discusses robustness checks and alternative specifications, including using an alter-
native Reproductive Health Survey dataset to draw the control group and a mother
fixed effects design. Section 4.7 investigates other potential heterogeneities in the
treatment effects. Section 4.8 concludes.

4.2 Background

4.2.1 Literature review

The relationship between fertility and income has long elicited academic interest;
the seminal work of [Becker, 1960] and [Becker and Lewis, 1974] established that
the demand for children responds to changes in the price of a marginal child, but
there is a limited effect of income changes on fertility. With the expansion of wel-
fare polices, financial benefits related to childbirth (e.g. tax rebates/stimulus, trans-
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fers or maternity leave benefits), have become a salient part of family policies.
However, whether fertility responds to financial incentives, and to what extent, is
still a very active topic of research, with studies showing mixed results. At the
same time, there is also a growing interest in evaluating the effects of these finan-
cial incentives on both short term and long term outcomes, of both children and
mothers.

Methodologically, evaluating the effects of financial incentives on fertility and
other related outcomes has moved away from cross country comparisons towards
quasi-natural experimental settings entailing changes in family or tax policies.2

There is now a rather large body of evidence on the effects of tax incentive schemes
on fertility and maternal labor supply, which typically finds small but significant ef-
fects of tax systems on fertility. [Baughman and Dickert-Conlin, 2003] use the ex-
pansion of the Earned Income Tax Credit, one of the most important safety nets for
families with children in the US, as a large exogenous variation in the price of child-
bearing and identify its effect using birth certificate data at state level between 1990
and 1999. They find that increases in the income support provided by the EITC en-
couraged first births for non-white married women, albeit by a small amout, with an
elasticity of 0.06. In a continuation study [Baughman and Dickert-Conlin, 2009],
they find that expanding the credit produced only very small reductions in higher
order fertility among white women. [Brewer et al., 2012] exploit a welfare reform
in the UK, implemented in 1999, that targeted low-income households and entailed
an up to 50% increase in government spending on child-contingent cash transfers.
Using a Difference in Difference framework, they find no increase in births among
single women, but an approximately 15% increase in births among married women.
Other papers analysing the U.S. tax provisions and the policies targeted at families
with children find no or small effects [Kearney, 2004, Rosenzweig, 1999, Robert,
1998].

Another strand of the literature investigates the effects of direct transfers re-
lated to birth (child benefits). [González, 2013] studies the impact of a universal
child benefit on fertility and maternal labor supply, exploiting the unanticipated
introduction of a sizable, one-off, benefit in Spain in 2007. Using a regression dis-

2Cross-country evidence finds mixed, weak, or insignificant effects of child subsidies on fertility.
[Demeny, 1986] reviews the mixed evidence on pro-fertility policies in France, Romania, Germany, and
Hungary. [Gauthier, 2007] includes a review of studies that provide mixed conclusions as to the effect
of policies on fertility -either a small positive effect of policies on fertility is found in numerous studies,
or no statistically significant effect; however, there is some evidence that the effect of policies tends to
be on the timing of births rather than on completed fertility.
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continuity design, she finds that the benefit significantly increased the number of
live births, in part through a reduction in abortions. [Cohen et al., 2013] use the
variation in Israel’s child subsidy awarded for the third child to identify the impact
of changes in the price of a marginal child on fertility. They identify the effect
from changes over time in the extent of the monthly benefit, within families with
the same number and age-structure of children. The results indicate a positive and
significant price effect on overall fertility, with a 1% increase in the price of raising
a marginal (third) child reducing the probability of pregnancy by 0.496%, and a
benefit (i.e. child subsidy) elasticity of 1.76%. However, the study has a limited
external validity given that the policy only changed the financial incentives for the
third child. [Milligan, 2005] exploits the introduction of a pro-natalist transfer pol-
icy that paid a lump sum to families having a child in the Canadian province of
Quebec, with the size of the benefit being larger for higher order births; he finds a
strong effect of the policy on fertility, with the average benefit elasticity of 0.107.

The empirical evidence of the effects of MLB policies as a specific type of fi-
nancial incentive conditional in childbirth has been, on the other hand, rather scarce
and most of the quasi-natural experiments used to identify the effects of these ben-
efits regard the changes in the non-monetary aspect pf MLB, such as the duration
of protected leave. [Rossin, 2011] evaluates the impacts of unpaid maternity leave
provisions instituted in 1993 in US on children’s birth and infant health outcomes
in the United States. Exploring the fact that only women in large companies were
entitled to unpaid leave in a triple difference strategy, she find that maternity leave
led to small increases in birth weight, decreases in the likelihood of a premature
birth, and substantial decreases in infant mortality for children of college-educated
and married mothers. However, the policy exploited in this paper does not have
a financial benefits component, so it is not directly comparable to the Romanian
context. [Lalive and Zweimüller, 2009] also explore changes in the parental leave
provisions concerning only the duration of protected leave after childbirth (and not
the financial component). Exploiting a major Austrian reform that increased the
duration of parental leave from one year to two years for any child born on or after
July 1, 1990, they find strong effects on both short run fertility and excess long
run fertility; higher order fertility increases by about 5% for mothers that benefit
from the longer maternity leave. Partially reversing the 1990 extension, a second
1996 reform reduces the spacing between births. [Carneiro et al., 2011] study the
impact on the long run labor market outcomes of children of increasing paid and
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unpaid maternity leave benefits in Norway in 1977. The significant increases in the
maternity benefits led to a 2.7 percentage points decline in high school dropout and
a 5% increase in wages at age 30. However, the authors argue that the effects are
driven by the increased amount of time spent by the mother with the child, and not
an increase in the disposable income after the birth of the child, as is the case in the
Romanian context. [Dahl et al., 2013] investigate the subsequent Norwegian series
of policy reforms which expanded paid leave further, from 18 to 35 weeks, without
changing the length of job protection, and claim that these extensions were costly,
had poor redistribution properties and had no measurable effect on a wide variety
of outcomes, such as children’s educational achievements, parental earnings and
labor market participation, completed fertility, marriage or divorce. However, the
authors argue that these extensions did not result in any change in the total family
income, so their estimates capture the effects of parental time on child and family
outcomes, and not income effects. In addition, a number of papers study the ef-
fect of MLB on other outcomes, including labor market outcomes of the mothers,
spacing of births and long run outcomes of the children.3

The evidence on the effects of the financial incentives component of the ma-
ternity leave benefits is much more scarce. [Raute, 2014] uses the 2007 change in
Germany, which entailed the move from a means-tested maternity leave benefits
scheme in which only a small subset of mothers received the benefit at all, to a ben-
efit proportional to the pre-birth income for all employed women. She finds that
this change in maternity leave benefits led to an increase in fertility, especially for
women in the middle and upper-end of the education and income distribution. In
a cross-country comparison framework, [Björklund, 2006] exploits the expansion
of benefits awarded by family policies. Specifically, he examines the evolution of
completed fertility patterns for Swedish women born in 1925-1958 and makes com-
parisons to women in neighboring countries where the policies were not extended
as much as in Sweden. The results suggest that parental leave benefits closely tied
to the mother’s previous labor market engagement raised the level of fertility, short-
ened the spacing of births, and induced fluctuations in the period fertility rates, but
it did not change the negative relationship between women’s educational level and
completed fertility.

3E.g. [Thevenon and Solaz, 2013], [Carneiro et al., 2011], [Schönberg and Ludsteck, 2014], [Lalive
and Zweimüller, 2009], [Ruhm, 1998], [Lalive et al., 2014].
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4.2.2 Institutional details of the reform

Between 1966 and 1989, the communist regime in place in Romania instituted
family policies aimed at rapid population growth by imposing a strict, centrally
planned, fertility control. This included an abortion and contraceptives ban, manda-
tory fertility controls for fertile age women, and supplementary taxes for childless
families. After the fall of the regime, in December 1989, Romania liberalized fer-
tility choices, removed the ban on abortions and transitioned to a system of family
policies centered around proportional maternity leave benefits. Although paid at
various rates, MLB were constantly awarded on a contribution-based manner pro-
portional to pre-birth earnings (ranging from 65 to 85% of the pre-birth taxable
income of the mother), and were paid for a period between one and two years.
Starting with April 2000, to receive the MLB, a mother needed to (i) be a tax con-
tributor for at least 6 of the 12 months preceding the birth of the child, and (ii)
needed to apply for the MLB after the birth of the child. The quantum of the bene-
fit was calculated as 85% of the mother’s earnings (taxable labor income) averaged
over the 10 months preceding the birth of the child. There was no minimum or
maximum cap set for the MLB, and the benefit was awarded for a period of two
years, until the child reached the age of two years, or three years for children with
disabilities. Although mothers could formally return to work before the child’s sec-
ond birthday without loosing the benefit, the very low availability of formal child
care for children below the age of three entailed that mothers would most often stay
at home for the entire duration of the protected leave - more on this issue will be
discussed later in this section.

In March 2003, the Romanian Government concluded that the MLB entailed
disproportional costs relative to other social security benefits, and issued an Emer-
gency Ordinance4 to modify the MLB so as to reduce public expenditures with
these benefits. The Emergency Ordinance5 set a maximum cap for all benefits,

4An Emergency Ordinance is issued by the Government, which holds the executive power, and is an
exceptional prerogative that intervenes in the legislative process, which is normally the responsibility of
the Parliament. It comes into effect after it is published in the Official Monitor and after the Parliament
has been notified for debate, de facto changing the laws it refers to. The two Chambers of the Parliament
must convene to debate the Emergency Ordinance and emits a law of approval or rejection of the Emer-
gency ordinance. However, until this acceptance or rejection law is passed by both the Chambers of the
Parliament, the Emergency Ordinance produces legal effects. In Romania, Emergency Ordinances are
a common procedure, and in the overwhelming majority they are approved by the Parliament, as the
Government which proposes the Ordinance is necessarily formed from the party or alliance which has
the majority in the Parliament.

5EO 9/2003 issued on March 19, 2003.
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starting with January 1, 2004. The maximum sum to be paid as MLB was calcu-
lated as 85% of the official national average salary, leaving unchanged the MLB
smaller than the cap. The Emergency Ordinance also extended the mandatory con-
tribution period to 10 out the 12 months preceding the birth of the child.

The legislative changes were met with opposition from the civil society and the
opposition parties in the Parliament; in a sudden change of strategy, the Govern-
ment issued another Emergency Ordinance6 not even one month later, on April 14,
2003, which significantly altered the way the MLB were awarded, citing equal-
ity of opportunity arguments. Mothers who would apply for MLB after January
1, 2004 would receive a fixed benefit, irrespective of their pre-birth earnings; this
benefit was set at 85% of the official national average salary. The required contri-
bution period for mothers applying after January 1, 2004 was set at 10 out the 12
months preceding the birth of the child. Mothers who were already receiving MLB
and those who would apply for MLB until December 31, 2003 would not be af-
fected: they would continue to receive the proportional benefits, calculated as 85%
of their average pre-birth income, with no maximum cap, even after January 2004.
They were not entitled to re-apply for the benefits and it was impossible for them
to receive the fixed MLB. For these mothers, the required tax contribution period
remained 6 out of the 12 months preceding the birth of the child. Since the new law
was based on the application date to the MLB and not on the date of birth of the
child, a mother could delay the application to the benefits until January 2004 only

if she had not yet applied; this issue will be discussed in more detail shortly. The
benefit was awarded for a maximum period of two years, until the child reached
the age of two for normally abled children or three dor children with disabilities,
irrespective of when the mother applied for the MLB.7 The bill was passed into law
in October 2003, and gained rapid popular support.

The official national average salary8 to be used in the calculation of the MLB
was 7,682,000 lei (235 USD); the fixed MLB level would then be 6,529,700 lei (200
USD).9 In November 2003 approximately 80% of employed women had an after-

6EO 23/2003
7The duration of awarding the MLB was modified in 2005 to be applied starting with 2006, when

it would be discontinued when the mother returned to work; she would then receive an additional and
fixed benefit entitled "reinsetion stimulent" to compensate for the loss of the MLB.

8The official national average salary was set yearly in the Law of Social Insurance Budget, and was
the same for men and women. For 2004, the value of the official national average salary was published
in December 2003.

9However, when the policy was announced in April 2003, the official national average salary was
6,962,000 (213 USD), set in December 2002, and entailed a benefit of 5,917,000 lei (181 USD). This
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tax income smaller than the fixed MLB set for 2004 (Source: Statistics Romania).
This suggests that the vast majority of employed women would receive a higher
MLB under the fixed scheme than under the proportional scheme if they applied
for the benefit after January 2004.10 It is important to bear in mind that mothers
who would have applied for the MLB prior to January 2004 would continue to
receive MLB proportional to their pre-birth earnings. The potential MLB which
would have been paid starting with January 2004 under the alternative regimes are
presented in Figure 4.1.

A key fact for the identification strategy is that the policy change was unex-
pected. I argue this is most likely the case with the second and final policy change,
at least in terms of direction and magnitude. First, the Government initially at-
tempted to limit the public expenditures on MLB by placing a cap on all paid ben-
efits, but shortly after reconsidered the measure and awarded a fixed benefit for all
new MLB requests. Second, this was the first time after the fall of communism
that MLB would be paid as a fixed amount, and not proportional to pre-birth earn-
ings of the mother. In fact, the quantum of the fixed benefit was so large relative
to the average MLB previously paid, that in 2004 the total amount paid as MLB
from the social security budget was 2.2 times larger than that paid in 2003 (source:
National Bank of Romania Annual Report 2004). Third, in the central media the
topic of changing MLB was only discussed in March-April 2003, when the Emer-
gency Ordinances were passed, and again in October 2003 when the law was also
changed.11

The changes came in effect for all benefits requested after January 1, 2004. Un-
fortunately, there is not a sharp discontinuity based on the date of the birth of the
child, since the MLB can be requested at any time until the child turns two years.
Although mothers giving birth after January 2004 would receive the fixed MBL

was, most likely, the salary upon which individuals formed their expectations.
10The fact that most working age mothers could potentially benefit from the policy change was ac-

knowledged in the Parliamentary debates, with a Government representative declaring that an estimated
92% of the potential mothers would benefit from the reform.

11"Adevarul", a nationwide daily newspaper with one of the highest circulations in written press,
published related articles only between March 26, 2003 and April 14, 2003 with an average of two
articles daily (Source: author’s content analysis on the 2002 and 2003 "Adevarul" archive). A potential
concern is related to differential access to information between high and low earning women, or different
perceptions about the probability that the announced change would actually be implemented. However,
this is not likely to pose threats to the identification since low earning women, who may be considered
as having lower access to information, are actually not exclusively low educated women -in 2003, a
very large share of low earning women were employed in the educational and health sector, which had
amongst the lowest wages in the economy, and the highest educational level.
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with certainty (since one cannot apply for MLB before the birth of the child), there
could also be mothers giving birth in 2003 that receive the fixed MLB and not the
proportional ones. Mothers giving birth in 2003 after the final policy change an-
nouncement could strategically delay the application process until 2004, foregoing
several months of proportional MLB to receive the fixed MLB for less than two
years. This issue could be attenuated by the fact that some mothers giving birth
in 2003 planned the birth of their child considering the 6 months tax contribution
requirement, so delaying application until January would be impossible as they
would no longer qualify for MLB.12

Women who had not earned taxable income in the previous 10 months, so out
of the labor force women (most of whom are housewives) - are not eligible for the
maternity leave benefits, but do qualify for a fixed child support allowance which
is given for all children irrespective of the occupational status of the mother, which
was substantially lower than the maternity leave benefit. Between 2002 and 2004,
the child state allowance was 225,000 ROL (6,88 USD), and between 2004 and
2005 is was 240,000 ROL (between 7,40 USD and 8,30 USD) - therefore approxi-
mately 4 percent of the quantum of the fixed maternity benefit to which employed
mothers were entitled to.

The monthly number of births in Romania for the period 2000-2010, together
with a de-seasonalized series, which controls for month of the year dummies, and
fitted values are presented in Figure 4.2. In the de-seasonalized data, there is a
very steep downward trend in the pre-2004 period, whereas after 2004 there is
almost no trend in the residuals. Formally testing for a discontinuous jump in
the number of births after January 2004 (incidentally 9 months after the policy
change announcement), after including a third order polynomial in month-year of
births to account for smooth fertility trends and for seasonality through calendar
month dummies, gives an estimate of 749 (s.e 191) births extra per month, which
is approximately 4% of the pre-policy average monthly number of births. This is
entirely driven by the increase in the number of monthly births by employed women
(an increase of 612, s.e. 112, which is approximately 10% of the monthly number
of births of employed women), whereas there is no such discontinuous change in

12To verify whether this this strategic behavior occurred, I requested the number of new MLB deci-
sions by month to investigate if there are significantly fewer requests for the months preceding January
2004 and a significant jump after.Unfortunately, the documents for 2003-2004 are not at the institu-
tion currently administrating the MLB application, so I requested the information from the Ministry of
Labor; I am currently waiting for a reply.
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the monthly number of births by housewife women. This is indicative evidence that
the MLB policy may have reversed the downward trend in natality.

Early childcare and time at home after birth An important issue for the iden-
tification strategy is whether the policy change also altered the duration of the tem-
porary exit from the labor market of employed women after giving birth. I have
previously claimed the the majority of women take the full extent of the protected
leave. The first evidence to support this comes from aggregate data. According to
Statistics Romania, in 2003 and 2004 only 2.1% of children between 0 and 3 years
were enrolled in childcare facilities, and it slightly increased in 2005 and 2006 to
2.4%. The low rate of the formal childcare is due to capacity constraints (in 2004,
only 289 childcare facilities were operating on the entire territory of Romania) and
is significantly below the European average of 30%. This is in contrast with the
70% enrollment rate in 2004 in kindergartens for children between 3 and 6 year
old.

Additional evidence on the time at home after the birth of children at individ-
ual level comes from the Generations and Gender Survey, Wave 1 Romania, which
was conducted in December 2005.13 Although it is not possible to conduct an in-
dividual level analysis of the time spent at home/out of the labor force after the
birth of a child, the data reveals that of the women active of the labor market that
have a child younger than one year, 84% are on maternility leave, and rest of 16%
are working. Of the women active on the labor market that have a child between
one and two years old, 80.5% are on maternity leave and 19.5% are working. This
suggests that the vast majority of women active on the labor market enjoy the full
extent of the protected leave, but there exists a non-negliable share that do work
while they would be entitled to maternity leave benefits. This would be problem-
atic to the analysis in this study if earlier return to work would be a response to
the policy, whereby the high earning mothers would return to the labor market be-
cause the fixed MLB would be smaller than a proportional MLB. Unfortunately,
due to the timing of the survey (December 2005), women who would, theoretically,
still be entitled to maternity leave benefits would have to have given birth the ear-
liest in January 2004, which precisely corresponds with the implementation of the

13The Generations and Gender Survey is a longitudinal survey of 18-79 year olds conducted in 19
countries includin Romania, and it is designed to understand family and relationship dynamics. It covers
a wide array of topics including fertility, partnership, economic activity, care duties for children and
within the household.
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policy change studied in this paper -therefore I cannot observe the length of mater-
nity leave for women who have given birth before December 2003. This makes it
impossible to investigate whether the duration of the maternity leave changed for
women who gave birth after January 2004 relative to those who gave birth before.
However, indicative evidence comes from Figure 4.3, which plots the distribution
of wages of all employed women in the sample and the distribution of wages of
women who have children under the age of 2 (hence would have been entitled to
be on MLB) and work. If the duration of the leave changed because of the smaller
benefits for high earning mothers, it would be expected that most of the mothers
who return to work before their child’s second birtday would be the high earning
women, with after tax wages above the fixed level of the MLB (6.5 million lei).
However, the distributions in Figure 4.3 show that the women who retun to work
before their child’s second birthday are not concentrated among the highest earning
employed women, but in fact are relatively more concentrated among low earners,
those who gained from the policy change. As expected, there are also relatively
more high earning mothers that return to work than in the overall distribution, but
coupleted with the previous finding it could suggest that return to work prior to the
child’s second birthday is not related to the policy change, but to some unbserved
preference for participation in the labor market for some new mothers, that could
have existed before 2004 as well.

Along the same line, a survey conducted in 2012 [Paunescu and Apostu, 2012]
shows that 96.2% of children up to one year old were in the exclusive care of
their parents; of children aged one to two years, 87.9% were in the care of their
parents, 7.2% were in the care of their grandparents and the rest in formal childcare
facilities. This also supports the claim that most mothers take the full extent of the
protected leave after childbirth and do not use informal care to a great extent in the
first two years of the child’s life. I conclude that the change in MLB likely did not
change the lengths of time that mothers spent at home after the birth of children.

4.2.3 Theoretical framework and expected effects

The Becker model of fertility [Becker, 1991] assumes that a family maximizes a
utility function which depends on the quantity of children, n, the quality of chil-
dren, q, and an aggregate commodity that includes all other goods it consumes,
Z, subject to a budget constraint dependent on the family income I. The central
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point in Becker’s model is the interaction between quantity and quality of children,
through the total amount spent on children: pcqn, where pc is the cost of a unit of
quality; this makes the budget constraint non-linear in the commodities which enter
the utility function. This interaction between quantity and quality, Becker argues,
is the reason why the demand for children is highly responsive to price effects, and
to a smaller extent to income effects, even if children have no close substitutes.

In addition, the model introduces a fixed cost per child, pn, which is indepen-
dent of the quality of children, and expenditures on quality of children, pq , which
are independent of the number of children. Therefore, the family is faced with the
following optimization problem:

max U(n, q, Z) s.t. pcqn+ pnn+ pqq + πzZ = I (4.1)

Comparative statics indicate that a decrease in pn, the fixed cost of n, would
induce a substitution towards n and away from q and Z, as the shadow price of n

would decrease relative to both q and Z. The interaction between n and q entails
that the decrease in q further lowers the shadow price of n, while the increase in n

increases the shadow price of q, which leads to even more substitution away from
q and towards n.

In the Becker model, one of the main components of pn is the negative cost
of governmental child allowance, where an increase in the governmental child al-
lowance would lower pn. Given this interpretation of pn, the Becker model can
be used to make predictions about the consequences of the change in the maternity
leave benefits induced by the policy reform in Romania analysed in this paper. An
increase (decrease) in maternity leave benefits lowers (raises) the fixed cost, and
hence the price, of a child, so according to the model it should lead to an increase
(decrease) in the number of optimal children per family, n. Therefore, for women
who would receive a relatively higher maternity benefit, there should be an increase
in the conception rate and/or a decrease in the abortion rate, both leading to an in-
creased fertility, with the opposite effect for women who would receive relatively
lower benefits as a consequence of the policy.

At the same time, the Becker model predicts that the increased (decreased)
maternity leave benefits would decrease (increase) the optimal quality of children.
Quality of children may refer to any of the components that form the child’s human
capital (e.g. health, education, skills). However, numerous studies have shown that
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the accumulation of human capital is determined, or at least influenced, already
from the prenatal period by fetal shocks [Almond and Currie, 2011, Almond et al.,
2007]) and/or maternal investments during pregnancy [Nilsson, 2014, Almond and
Mazumder, 2011]. Prenatal investments usually refer to nutrition, medical care,
and (abstinence from) the consumption of health damaging goods that affect fe-
tal development, such as alcohol and tobacco. Hence, the decrease (increase) in
the quality of children predicted by the model may be reflected in lower (higher)
prenatal investments by the mothers, with the same reasoning applying to early
investments in child health, which can also be included in the generic concept of
quality of children. On the other hand, the change in maternity leave benefits may
also generate income effects. The increase (decrease) of the benefits may therefore
lead to an increase (decrease) in the consumption of other goods, which may en-
hance child quality (e.g. better nutrition, more prenatal medical care) or decrease
child quality (increased consumption of health damaging goods such as alcohol and
tobacco).

To summarize, the fertility demand framework makes clear predictions about
the effect of the change in maternity leave benefits on fertility, but there is no clear
prediction on the direction of the net effect on early investments in child health
(i.e. on prenatal investment, child health at birth and investments in infant heaths)
due to the opposing price and income effects. This paper aims to evaluate the
net effects, with the reserve that with the data in hand I cannot analyse completed
fertility, and so I may capture short term changes in fertility or timing effects, due
to the relatively short time span between the policy and the time at which the data
is recorded.

In addition to the expected effects on the outcomes of interest, one must also
discuss the expected selection effects of the policy change announcement, due the
fact that women could act strategically, as discussed in the previous section. This is
particularly important since "treatment" (i.e. the receipt of fixed maternity benefits)
is not based on an un-manipulable observable characteristic, such as birth date, but
on the application date to MLB, which is decided by the mother after the birth of
the child. This intuitively explains the need of an additional category of "poten-
tially treated", which will be addressed in the section presenting the identification
strategy.

The potential selections into conception and into live birth are summarized in
Figure 4.4. The pregnancies conceived before the announcement that were car-
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ried to term or terminated before April 2003 should be unaffected by the policy
change announcement. For the pregnancies conceived before the announcement
that were above the legal abortion limit (the first trimester of pregnancy) at the
time of the announcement, in April 2003, there should be no selection into concep-
tion among women, irrespective of their earnings, and there should be no selection
into live birth induced by the announcement. Although these children would be
born in 2003, prenatal and child investments may be affected as these mothers have
the option of acting strategically regarding the application date to the MLB. For
the pregnancies conceived before the announcement that were in the first trimester
of pregnancy in April 2003, there should be no selection into conception among
women, irrespective of their earnings. However, given that abortion on request was
still an available option given the gestational stage of the pregnancy (for the preg-
nancies not already terminated until April 2003), the pregnancies that are carried
to term could be a selected sample due to the policy change announcement. Both
high earning and low earning mothers would have increased incentives to carry the
pregnancy to term.14 The pregnancies conceived after the policy change announce-
ment in April 2003, that would be carried to term in 2004, are in fact those covered
by the Becker model discusses above, and may be affected by both selection into
conception and selection into carrying the pregnancy to term.

4.3 Data

4.3.1 Romanian Reproductive Health Survey

The main dataset used in this analysis is the 2004 wave of the Romanian Reproduc-
tive Health Survey (RHS-Ro). The survey was ordered by the Romanian Ministry
of Health and the World Bank, and was conducted by several reputed international
organizations.15 The structure of the survey and the questions are fairly similar to

14High earning mothers would have decreased incentives to abort given that the opportunity cost
of the already conceived child who would be born in 2003 (and would be entitled to the proportional
MLB) is lower than that of a future-conceived child (who would be, presumably, entitled to the fix
MLB), making it less beneficial to postpone childrearing. Low earning mothers, who are the potential
gainers mothers of the reform, would have decreased incentives to abort given the opportunity to act
strategically and delay the application to MLB until January 2004, to receive the fixed, higher benefit.

15RHS-Ro 2004 was designed to document the priority interventions required as part of the second
phase of the Romanian health sector reform, financed by the Word Bank. The survey was conducted by
the partnership between United Nations Population Fund , UNICEF, United States Agency for Interna-
tional Development, Center for Disease Control, World Health Organisation and the Romanian Institute
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those in Demographic and Health Survey, albeit not as extensive. The data were
collected between October and December 2004.

RHS-Ro includes a representative sample of 4441 women, aged 15-44, for
whom it collects detailed records of all pregnancies, prenatal care indicators and
early investments in child health for the most recent live birth of the woman, and
detailed reproductive health information. In addition, it provides detailed socio-
economic characteristics of the woman and the household in which she lives. The
most important observable characteristics of the women in the sample are the date
of birth, education, occupational status, marital status and household assets level.
Descriptive statistics for the observable characteristics of all women included in the
survey are presented in Table 4.1, column (1). Maternal education is coded using 10
educational categories, which I group in three levels: low (no schooling; primary
education; secondary education), medium (upper secondary; professional educa-
tion; high school education; post-high school education) and high (short term uni-
versity degree; long term university degree; post-graduate degree). Most women in
the sample have medium education (63%). Occupational status is recorded as "Em-

ployed" (49%) or "Not Employed", the later containing 10 subcategories, the most
numerous being "Housewife" (27%).16. For employed women, despite the rich
set of socio-economic characteristics available, RHS-Ro does not directly record
the woman’s wage income. Marital status is recorded using six categories, which
are then grouped into two broad groups: married (legally married or cohabiting)
and unmarried (never married, divorced, widowed, separated). The household as-
sets level is captured by a composite measure of the household’s cumulative living
standard, calculated using data on the ownership of selected assets (such as TV
sets; sanitation facilities etc.). It is given as a continuous index measure17 based on
which households are divided into 3 assets holding levels: "Low" (37%), "Medium"
(51%) and "High" (12%).18

These socio-economic characteristics are recorded only at the date of the sur-
vey, with no retrospective questions. A potential problem that arises is that the new
MLB policy may have changed the labor supply of women by making it profitable
to work (even for a low wage) for a limited period of time and benefit from the

for Mother and Child. This insures the high quality of the data collected.
16Studying; Job Seeking; Unemployed; Not requiring work; Sick Leave; Prenatal Leave; Maternity

leave; Housewife; Unable to work; Other.
17The points are on a scale from 0 to 15.
185 levels categorization is also available, with the categories "Very Low", "Low", "Medium", "High"

and "Very High".
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high fixed MLB. Since I observe the occupational status at the time of the sur-
vey, the employed category may include, alongside women who were employed
at the time of the policy change announcement, women who were housewives in
March 2003, but entered the labor force to be able to claim the fixed MLB after
10 months of tax contributions. To investigate whether this occurred, Figure 4.5
presents graphical evidence on the evolution of the occupational status of women
at aggregate level between 2002 and 2005, both as quarterly stock and quarterly
rates.19 Neither the stock or the rate graphics indicate that there would be a signifi-
cant increase in the number/rate of employed women that would coincide with the
policy change announcement, nor with the date of its implementation. This would
suggest a rigid adjustment of the female labor force participation, with out of the
labor force women going through an even lengthier process of finding employment.
Moreover, even before the policy change, being employed even for a low wage was
incentive compatible from the MLB perspective, since it would entitle the women
to receive MLB in addition to the child benefits awarded to all mothers, which, as
discussed previously, were much smaller than the MLB. In addition, the survey pe-
riod does not coincide with any abnormal peak in the stock or the rate of employed
women, and the fact that we consider pregnancies occurring up until Q2 2004, as
will be discussed in the next section, when women had had to be employed for
at least 10 months to qualify for the fixed MLB, attenuates the concern that we
include in the treatment group women who are employed at the time of the sur-
vey but were housewives at the time of the policy change announcement. There is
also no significant change, apart from the seasonal fluctuations, in the evolution of
the number of the housewives. This attenuates to a certain extent the concern that
over the relatively short time span between the policy change announcement and
the survey date, there were large changes in the labor force participation of house-
wife women, but the concern remains valid. I will address this issue further in the
robustness checks. Figure 4.5 also excludes another potential effect of the MLB
policy: that the very high financial incentives attached to childbirth conditional on
taxed labor would determine some of the women employed in the informal sector
(without paying tax contributions) to switch to the formal sector. This would have
resulted in an immediate increase in the stock of employed women as captured in

19The number of housewives is calculated as the difference between the stock of inactive females
(defined as housewives, females in school and retirees) aged 20-44 and females 20 and above engaged
in education. The stock of inactive females is recorded quarterly, whereas the stock of females engaged
in any form of full time education is recorded with a yearly frequency.

149



Figure 4.5, which, as discussed, is not observed.

Each woman in the sample is asked retrospective questions about all her preg-
nancies: how it ended (live birth, still birth, abortion, spontaneous miscarriage),
the date when it ended (month and year) and stage at which it ended (gestational
months or weeks). For live births, it also records gender of the child, any disabili-
ties he/she has, and whether it is still alive. There are 9997 recorded pregnancies.
Unfortunately, there is no information about the father of these children apart from
the marital status of the woman. However, the socio-economic status of the woman
and the rearing conditions of the child can, arguably, be well captured by the covari-
ates that are recorded, namely the woman’s education, occupation and especially
the household assets index.

A common problem with reproductive data derived from retrospective ques-
tions is recall bias relating to the accuracy or completeness of retrieved data. In-
deed, for 1655 pregnancies I cannot infer the date of conception because the termi-
nation month is unknown, but for almost all of these pregnancies, the year of con-
ception, the termination mode and the stage of the pregnancy is known. Women
not reporting termination month are significantly older at the time of the survey,
and their age at pregnancy is significantly smaller than the age at pregnancy for the
pregnancies which do have termination month reported, but there are no signifi-
cant differences in their other observable characteristics (educational level, marital
status, place of residence); this is consistent with recall bias. Thus, I impute the
conception month, which would both preserve sample size and correctly account
for the prevalence of abortion.20

For the last pregnancy that ended in live birth, RHS-Ro collects detailed in-
formation about prenatal investments, child health at birth and early investments
in child health. The following data is available: status of pregnancy (intended/
unintended/ unwanted), smoking during pregnancy, alcohol consumption during
pregnancy, prenatal supervision, prenatal vitamin supplements, birth weight of the
child, postnatal visits, number of days in hospital after birth, information related to
breastfeeding, infant vitamin supplements.21 This rich information is usually not

20I use a multinomial logistic regression for a nominal variable (the month of conception). The
independent variables used are age at pregnancy, the number of children at that specific pregnancy, the
number of previous abortions, educational dummies, marital status and urban dummy. In all regressions
I include a dummy for pregnancies with imputed conception date. Excluding these pregnancies does
not significantly change the estimated effects (results available on request).

21RHS-Ro also records detailed information about the last abortion (including questions on motive
for abortion, place where it was performed, complication post-abortion, etc.), family planning practices,
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available in vital natality files or in other register data, which makes the RHS-Ro a
very interesting resource to exploit when studying financial incentives and fertility
outcomes.

4.3.2 Sample and descriptive statistics

In the main analysis, I consider the pregnancy as the observational unit, and con-
sider pregnancies occurring until (and including) July 2004. As most of the 2004
RHS-Ro interviews were conducted in October and November 2004 and there is a
possibility that recently pregnant women would not be aware of the pregnancy, and
therefore pregnancies occurring after July 2004 would be under-represented in the
survey (which is confirmed by the total number of pregnancies by month of concep-
tion); moreover, these pregnancies would be in the first trimester at the time of the
survey, hence abortion would still be available, and there would be no possibility to
infer if the pregnancy would be carried to term or terminated. I further restrict the
sample in the main analysis to pregnancies (or births) occurring at most 15 months
before the policy change announcement to obtain a symmetric 15 months window
on each side of April 2003. I classify conceptions (births) occurring between Jan-
uary 2002 and March 2003 as occurring in the pre-announcement period, t0, and
conceptions (births) occurring between April 2003 and July 2004 as occurring in
the post-announcement period, t1. The narrow window reduces the probability that
the effects are confounded by time trends in fertility and reproductive behavior, but
includes sufficient repeated observations per month to allow controlling of seasonal
effects, which are known to influence fertility patterns.

Columns (2)-(4) of Table 4.1 present the descriptive statistics for the observable
characteristics of women who conceive, use abortion and respectively give birth in
the 31 months window, the analysis period, where the observational unit is the
woman. Compared to all women in the sample, who are not necessarily mothers,
women who conceive are younger and more likely to be married. Also, housewives
are over-represented in the sample of women who conceive, in line with fertility
models which link the number of children to the opportunity cost of tine of the
woman. Although the distribution in terms of educational attainment is similar
when comparing all women in the sample with those who conceive/abort/give birth
in the analysis sample, those who carry the pregnancy to term are more likely to

sexual behavior, reproductive health and healthcare utilization, STD knowledge and domestic violence.
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live in low or high assets level households.

Table 4.2 presents the descriptive statistics for the observable characteristics
of women who conceive/abort/give birth, where the observational unit is the preg-
nancy, hence a woman who has had multiple pregnancies in the analysis period
will be included repeatedly in the sample. Table 4.2 Panel A includes the sample
of all conceptions; Panel B includes conceptions that are terminated using abor-
tion and Panel C includes conceptions which are carried to term. In addition, the
table presents the raw averages in the pre-announcement period and in the post-
announcement period, belonging to all, employed and housewife mothers.

Employed women who conceive after the policy change announcement are neg-
atively selected relative to those conceiving before the announcement: a lower ed-
ucational achievement level, less likely to be married, lower average household
assets index. There is a lower probability that a pregnancy will be terminated us-
ing abortion, but not significantly so. This negative selection appears to be equally
driven by the women who carry the pregnancy to term and those who use abortion.
This pattern is consistent with the theoretical prediction that the increased financial
incentives attached to childbirth increase the conception behaviour of the employed
women who would benefit the most, i.e women with the lowest wages (which are
expected to have the poorest observable characteristics), who then carry the preg-
nancy to term. For women who use abortion, in the post announcement there is
a negative selection, with significantly more low education, low household assets
level women. Although insignificant, there also appears to be a larger share of bet-
ter off women (high education, high household assets level), which may indicate
a polarization process, in which women who resort to abortion under the scheme
entailing large financial incentives attached to childbirth are either the very worse
off for whom the financial benefits would be insufficient, or those better off, who
either do not use abortion due to financial constraints, or precisely because they
would be those negatively affected by the policy change and they respond to the
relative worsening of their financial situation. However, these before-after compar-
isons are insufficient to appraise the selection effects of the policy change; they do
not account for any potential time trends or seasonal effects that may have changed
the composition of mothers even in the absence of the policy reform. For house-
wife women who conceive, the selection on observables is insignificant, although
it appears to be mildly negative. This applies for both housewives who carry the
pregnancy to term and those who terminate the pregnancy.
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4.4 Identification strategy

4.4.1 Specification

In order to retrieve the causal effects of the policy change on the outcomes of in-
terest I employ a Double Difference estimation strategy, adjusted to account for the
fact that mothers could act strategically with respect to the date of application to
the benefits. The underlying identification assumption is that that the changes over
time for a specific group of non-participants provide a proper counterfactual for the
participants, i.e. the parallel trend assumption.22 Assuming that a suitable control
group is available, which will be discussed shortly, the richest specification of the
Double Difference design is:

Yim = α+ β1T
Cert
im + β2T

Pot
im + β3Treatedi + β4T

Cert
im ∗ Treatedi+

β5T
Pot
im ∗ Treatedi + γ1m+ θq + δ1Xim + δ2Xi + εim (4.2)

where i indexes a pregnancy conceived/born in month-year m.

The first outcome studied is the occurrence of pregnancy; in this case, the out-
come is the monthly aggregated number of conceptions per 1000 women; occur-
rence of pregnancy at individual level will also be studied in a woman fixed effects
framework, whereas in a DD framework one cannot consider the outcome of con-
ception at individual level. The second outcome is the probability of abortion; Yim
is 1 if the pregnancy ends in abortion and 0 otherwise. The third set of outcomes
are conditional on live birth, capturing: i) prenatal maternal investments: alcohol
and smoking during pregnancy indicator (1 if the mother ever smoked or consumed
alcohol during pregnancy), month of first prenatal control (continuous variable)
and prenatal vitamin supplements during indicator (1 if the mother reports having
taken vitamin supplements during pregnancy); ii) child health at birth: low birth
weight indicator (1 if birth weight of the child is less than 2500 grams), number
of days of hospitalization at birth (continuous variable) and a postnatal control in-
dicator (1 if the mother and child undertook a postnatal medical visit in the first
month after birth); iii) early investments in child health: breastfeeding indicator (1
if the child was breastfed), number of months of breastfeeding (continuous vari-

22This identification assumption is milder than that entailed by a simple Before-After specification
which would require that in the absence of the policy change, the outcomes of the affected group of
individuals would not have changed. This is not credible in the context of fertility related outcomes,
even after controlling for time trends and seasonality and conditional on the observable characteristics.
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able) and infant vitamin supplements indicator (1 if the mother reports giving the
infant recommended vitamin supplements).

TCertim and TPotim are mutually exclusive indicator variables capturing the time
period of conception or birth. As such, for outcomes conditional on conception (oc-
currence of pregnancy and probability of abortion), TCertim is 1 for the pregnancies
conceived after April 2003 and TPotim is 1 for the pregnancies conceived between
January and March 2003 which were still in utero in the first trimester at the time
of the announcement.23 For outcomes conditional on live birth (prenatal invest-
ments, child health at birth and early investments in child health), TCertim is 1 for
the pregnancies delivered after January 2004 which would be certainly affected by
the policy change, and TPotim is 1 for the pregnancies delivered between April and
December 2003, as the mothers could potentially delay the application to the MLB
and receive the fixed sum after January 2004.

Treatedi is 1 for pregnancies (births) of women in the treatment group, who
were affected by the policy change, and 0 for pregnancies (births) women in the
control group, who were not affected by the policy change. Treatment and control
groups will be discussed shortly. m is a linear time trend standardized to be 0 in
April 2003. θq are conception/birth quarter fixed effects. Xim is an individual
and time specific vector of characteristics to control for the fertility history of the
woman prior to the current pregnancy, specifically the number of previous abortions
and the number of live children at the time of the pregnancy i, and age at pregnancy
i. Xi is a vector of individual characteristics of the mother, considered fixed, as
they are only measured at the time of the survey: her educational level, marital
status, household size, and a rural dummy.24 εim is the individual error term. I
estimate the regression using ordinary least squares and present robust standard
errors to account for potential heteroskedasticity.25

23This important correction accounts for the fact that some of these pregnancies might have already
been terminated prior to the announcement, and therefore not all pregnancies conceived in January-
March 2003 are potentially treated.

24Since these are only correlated with the actual characteristics at the time of the pregnancy, the
fact that they are subsequent to the outcome itself may induce measurement error in our estimations.
However, the results are not sensitive to their exclusion.

25These specifications use conceptions as the unit of observation, which would suggest clustering at
the mother level. However, only 6% of the mothers who conceive in the time-window of the analysis
have multiple pregnancies. However, if I do cluster at mother level, the estimated standard errors are
very close to the robust standard errors.
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4.4.2 Treatment and control groups

Treatment group Due to the design of the MLB policy in Romania, which
conditions the receipt of the benefits on wage tax contributions prior to childbirth,
only employed women are entitled to apply to MLB, whereas out of the labor
force women are precluded from doing so. Employed women were affected by
the policy change depending on their wage level (i.e. benefited from the change
if their monthly wage income was below 7.6 mil. ROL (213 USD) and were dis-
advantaged if they had a monthly wage income above the threshold), as discussed
in Section 4.2.3. However, despite the rich set of socio-economic characteristics
available, RHS-Ro does not directly record the woman’s wage income. As such,
given that approximately 80% of women were potential gainers of the reform (as
discussed in Section 4.2), I consider a baseline estimation in which the treatment
group consists of all employed women. This makes the assumption of a uniform
impact, and the coefficients would reflect the average effect on employed mothers.

However, since this average effect is likely composed of two opposing effects
that may cancel each other out, I investigate the effects on subsamples determined
by the household assets level; although technically employed women were favored
or disadvantaged by the new provision of the MLB law depending on their pre-birth
earnings, the "bite" of the policy reform may be better reflected by the household
wealth. To this end, I use the household asset index to split the sample such that
it matches the 80-20 division between gainers and loosers of the reform; this leads
to a split into a group with non-high household asset index (women with low and
medium household asset index, accounting for 80% of the sample) and a group
with high household asset index (accounting for 20% of the sample of women). I
estimate Equation 4.2 on these two subsamples.

Control group Due to the wage tax contribution requirement, out of the la-
bor force mothers were, in theory, unaffected by this policy change and so they
are a natural candidate category for the counterfactual group. The preferred sub-
group of the out of the labor force women which I use as the main control group
in Equation 4.2 are the housewives (HW). Housewife women constitute an intu-
itive counterfactual for the employed women as they are non-participants in the
treatment by law, and are more comparable in terms of observable characteristics
to the employed women than the other out of the labor force categories (students
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and pensioners) in terms of the fertility cycle. Moreover, they are the second most
numerous group by mothers occupational status after employed women. The valid-
ity of the parallel trend assumption in the outcomes of housewives and employed
women in the absence of the policy is explored in Section 4.4.3 below. A potential
problem with the selected control group is that women in this group may change
their labor market status, and such an endogenous change of the individual labor
force participation as a response to the reform would violate the identifying as-
sumtions of the DiD by making the employed women incomparable over time. In
addition to the claims made in Section 4.3.1 regarding the rigid adjustments of the
labor market which seem to attenuate this problem, I try to address this issue in sev-
eral ways, but also resort to a robustness check where I use another distinct control
group, employed women in the neighboring country Republic of Moldova, with a
more detailed discussion in the Robustness section.

4.4.3 Parallel trends assumption

Figure 4.6 plots the average maternal characteristics by quarter of conception be-
tween 2000 Q1 to 2004 Q3, for Employed and Housewife mothers.26 The figures
show a fairly similar evolution in the composition of the observable characteristics
of employed women and housewife women who conceive in each trimester before
the policy change announcement, although there are, as expected, level differences
in the anticipated direction. The fact that there is generally no clear diverging trend
in the composition of observable characteristics between the treatment and the con-
trol group27 provide evidence supporting the parallel trend assumption, which un-
derlies the double difference identification strategy. Figure 4.7 plots the number of
conceptions and share of conceptions ending in abortions for Employed and house-
wife women, by quarter of conception between 2000 Q1 to 2004 Q2. Figure 4.8
plots the average outcomes conditional on pregnancy which I analyze, by quarter
of birth and occupational status of the mothers. Although more noisy than the ma-
ternal characteristics, they appear not to contradict the parallel trend assumption
required by the double difference strategy. In addition, in the main regressions I
control for a linear time trend and for quarter of conception fixed effects.

26Except for age at pregnancy, all other maternal characteristics are measured at the time of the RHS
survey (Oct/Nov 2004), and not the time of the conception (the observation unit).

27With the exception of "married" status, which appears to be slightly diverging in the pre-
announcement period and then re-converging after the policy change announcement in the post-
announcement period.
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4.5 Main results

4.5.1 Probability of conception

The first stage of the analysis is to examine whether there is a significant change in
the number of pregnancies occurring to employed women, irrespective of how they
end. Using the conception date of all pregnancies in the sample, I analyze whether
there was a significant increase in the number of conceptions per 1000 women in
the months following April 2003. Since the dependent variable is at aggregate level
rather than individual level, no individual covariates can be used.

Table 4.3 presents the estimation results for the number of conceptions per 1000
women occurring each month. Columns (1)-(2) present the double difference esti-
mation results, first with only a monthly time trend, then with quarter of conception
fixed effects. Column (3) estimates the same Difference in Difference on the sam-
ple of women with non-high household assets index levels, whereas column (4)
uses the restricted sample of women with high household assets index level.

Results indicate that there is an increase in the number of conceptions per 1000
women in the period after the announcement of the policy change of 0.46, but statis-
tically insignificant (tval=1); this is mainly driven by the increase in the number of
conceptions per 1000 women with non-high household assets level, of 0.65, but this
is still insignificant. In contrast, the effect for high household assets level is an im-
precise zero. The difference between the conception rate of women from non-high
and high household assets is positive and rather large, but marginally insignificant
due to the large standard errors.

I also investigate the compositional changes in the observable characteristics
of women who conceive after the policy change announcement. I estimate Equa-
tion 4.2 where Yim is, in turn, an observable maternal characteristic of interest: age
at pregnancy, educational level (captured by three dummy variables for each broad
level of education), marital status, non-high household assets level and place of
residence (rural vs. urban). Table 4.4 Panel A presents the estimation results for
the observable maternal characteristics of all mothers who conceive, irrespective of
how the pregnancy ends. After controlling for time trends and seasonality in the
Double Difference framework, the observable characteristics of employed women
relative to housewife women do not change significantly. However, they appear
to be older, less likely to be married and more likely to be from urban localities.
The point estimate on the dummies related to household assets level, which proxy
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household wealth, are small and have very large standard errors, which precludes
even a tentative interpretation of the selection in term of these observables.

Unfortunately, because of the lack of individual data on wages, I cannot calcu-
late the benefit elasticity of the conception rate per 1000 women. Howerver, using
aggregate data on female wages to impute the average potential MLB under the
proporional benefit regime, I can approximate that the average benefit elasticity of
the conception rate for the group of women with non-high households assets would
be roughly 0.06. This elasticity is, however, uncomparable to those found in pre-
vious studies, since they only observe live births, and not conceptions at individual
level. In order to be able to compare the effects found in this study with those in
the previous literature, I estimate the effect of the policy change announcement on
the number of live births per 1000 women, as does, for instance, [Raute, 2014].
Estimating Equation 4.2 on the number live births per 1000 women, and using
the estimated treatment effect for the sample of women with non-high households
assets level gives an average benefit elasticity of 0.083. [Raute, 2014] calculates
a benefit elasticity of live births per 1000 women of 0.11, [Milligan, 2005] puts
the average benefit elasticity at 0.107, whereas [Baughman and Dickert-Conlin,
2003] estimates an elasticity of 0.06. Although these elasticities capture the effects
of variuous types of financial incentives attached to childbirth, and not fixed MLB
specifically (with the exception of [Raute, 2014]), and use very large administrative
datasets, the fact that the approximated elasticity I calculate is well in their range
indicates that the results I obtain in the context of the Romanian policy change are
reasonable, despite not being significant.

4.5.2 Outcomes conditional on conception

Next, I estimate the impact of the policy change announcement on outcomes con-
ditional on conception having occurred, namely how the pregnancy is terminated
(abortion versus live birth). I model abortion prevalence at individual level: in
Equation 4.2 the outcome variable is 1 if the pregnancy ends in abortion and 0 if
it ends in live birth. Table 4.5 presents the estimation results, where the first col-
umn shows the simplest double difference specification and the following columns
build up to the richest specification, and then presents the estimation results for the
sub-samples defined by the household asset index.
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The results reveal a rather large but insignificant reduction in the probability
that a pregnancy is terminated using abortion, of 4.7 percentage points (approxi-
mately 10% of the mean). Controlling for individual characteristics and quarter of
conception fixed effects do not seem to affect the estimated treatment effect, but the
standard errors remain large, which does not exclude a zero effect. However, when
splitting the sample according to the household asset index, the treatment effect for
the group with low and medium household asset index, i.e those who would have
likely benefited most from the policy change, almost doubles, indicating a reduc-
tion of 8.8 percentage points (roughly 20% of the mean), and the relative size of
standard errors significantly decreases, reaching a t-statistic of 1.30. In the sample
restricted to high household assets levels, the treatment effect is of opposite sign
(and almost equal magnitude), but with much larger standard errors, probably due
to the much smaller sample size. These two effects go in the expected direction:
the non-rich households responded to the increased financial incentives attached
to childbirth by reducing the probability of abortion, once a pregnancy occurred,
suggesting that financial constraints were an important determinant of the decision
to abort. For richer households, the policy change had the opposite effect, increas-
ing the probability of abortion (albeit one cannot exclude a zero effect here due
to the very large standard errors), and again indicating that this type of reproduc-
tive behavior responds very quickly to financial incentives. The difference between
the estimated treatment effects in the two sub-samples based on household assets
level is very high, with the non-high household asset level women having a 16 per-
centage points lower probability to terminate the pregnancy after the policy change
announcement; this is, however, indistinguishable from 0 due to the large standard
error on this difference.

To understand the mechanism behind the reduction in the probability of abor-
tion, I use the information collected on the most recent recent abortion of each
woman in the sample (which then constitutes a sub-sample of all abortions reg-
istered in the dataset) regarding the main reason for termination. There are three
broad categories: heath reasons (maternal or fetal health status), socio-economics
reasons, and the desire to limit fertility. The first thing to note is that for the pre-
announcement window, detailed information is recorded for 165 abortions, whereas
for the period post announcement, information for 183 abortions is recorded, de-
spite the fact that the total number of abortions decreased in the post announcement
period relative to the pre announcement period. Since the module focuses only
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on the last performed abortion, this suggests that in the pre-announcement period
there were more abortions per woman.28 I use a multinomial logit model to estimate
Equation 4.2, where the dependent variable is the categorical variable recording the
main reason for abortion. For the whole sample, the marginal effects of the main
interaction term, Treat∗T cert, show that the probability of stating health reasons is
higher by 8 percentage points (z=0.90), the probability of stating socio-economic
reasons reasons is higher by 8 percentage points (z=0.68), and the probability of
stating fertility limitation reasons lower by 16 percentage points (z=-1.37), very
close to significance. For the sub sample of women with non-high household assets
levels, the marginal effects at the mean indicate that the treated group in the post
announcement period (i.e. the marginal effect of the Treat ∗ T cert term) have a
significantly lower probability of stating limiting fertility as the main reason, by 22
percentage points (z=-1.74), and a higher, but insignificant probability of stating
socio-economic reasons (17 percentage points, z=1.33) and health reasons (5 per-
centage points, z=0.58).29,30 This would suggest that the policy (announcement)
changed the desired level of fertility.

None of the previous studies that investigated the effects of financial incentives
on fertility have access to individual level abortion data, hence my results on the
probability of abortion are not directly comparable to any of the previously obtained
results. However, [Raute, 2014] uses aggregate quarterly data on abortion and finds
that the increase in the potential MLB lead to a discontinuous decrease of roughly
3% of the mean in abortion rates of married women right after the announcement of
the policy, and [González, 2013] finds that the one-off child benefit reduced abor-
tions by 6 to 7%. The effects I find, namely a reduction of 8.8 percentage points,
which represents approximately 20% of the mean, are therefore much larger. This
may be due to the specific context of Romania, where abortions were extensively
used as fertility-limiting methods, whereas the rates were much lower in Germany
or Spain. Therefore, the reduced use of abortions would be a more effective and
rapid means of increasing fertility in Romania, but not so much in the other two,
more developed countries. Also, the individual level analysis may capture more
accurately the policy affects than an aggregate level analysis.

28In fact there were 293/165=1.77 abortions per woman in the pre-announcement period, and
282/183=1,54 abortions per woman in the post announcement period, both conditional on the women
having at least one abortion.

29For the sub-sample of women with high level of household assets index, the ML does not converge
and so Equation 1 cannot be estimated with mlogit.

30The estimation results are available upon request.
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In terms of selection on observables, Table 4.4 Panel B reveals that women who
terminate the pregnancy are less likely to be married, less likely to live in house-
holds with non-high levels of assets (suggesting that women from poorer house-
holds are less likely to abort after the policy change) and less likely to be from a
rural area, albeit insignificantly so. The treatment effects on the other observable
characteristics is very small in comparison to their estimated standard errors, so
they are not interpretable. Panel C shows that employed women who carry the preg-
nancy to term after the policy change are, relative to housewives, (insignificantly)
older, more likely to be from non-high assets level households and more likely to
be married, who were likely financially constraint before the policy change. Inter-
estingly, these are appear to be opposing effects, suggesting we have identified the
"switchers", the marginal mothers whose behavior is influenced by the policy.

4.5.3 Outcomes conditional on live birth

As the final stage of the analysis I study the effects of the policy change announce-
ment on the outcomes of the pregnancies carried to term: 1) prenatal investments:
smoking and/or alcohol consumption during pregnancy, month of the first prena-
tal control, vitamin supplements during pregnancy; 2) child health at birth: low
birth weight, number of days in hospital after birth, probability of a postnatal med-
ical control; and 3) early life investments in child health: breastfeeding, months of
breastfeeding and infant vitamin supplements. These outcomes were chosen either
because they are established in the health economic literature (e.g. the low birth
weight indicator), or because medical research has shown they play an important
role in determining child health.

It is important to remember that the RHS-Ro registers detailed information
about the health at birth and multiple measures of investments in child health at
birth for the last born child of each interviewed woman. Thus, the sample of births
with information on child health and investments is a subset of the pregnancies
recorded as being terminated with live births in the retrospective survey.

Table 4.6 Panel A presents the estimation results for the entire sample for the
three sets of outcomes conditional on live birth: pre-birth investments in columns
(1)-(3), health at birth of the child in columns (4)-(6) and for early investments in
child health in column (7)-(9). All present the estimation results for the richest
double difference specification. Panel B presents the results for the sub-sample of
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women with non-high household assets level and Panel C the results for the women
with high household assets level. The last row of the table presents the p-value on
the difference between the estimated coefficients on the interaction term of interest
between non-high indicator from a fully interacted model.

Employed mothers who give birth after the introduction of the new MLB ap-
pear to have a 13 percentage points larger, but insignificant (s.e. = 0.084), probabil-
ity to smoke or consume alcohol during pregnancy relative to housewife mothers,
which may have detrimental effects on the health of the child. Although even more
insignificant, the results show negative coefficients on the month of first prenatal
control and for probability of the mother taking prenatal vitamin supplements.

Despite the apparent worsening behaviors during pregnancy, the negative treat-
ment effect on the outcome "low birth weight" indicates a marginally insignificant
(t = 1.55) improvement in the health at birth of children born after January 2004
(hence conceived after the announcement of the policy change) to employed moth-
ers relative to housewife mothers, reflected in the reduction of the probability that
the child is born with low birth.31 This is in line with the findings in [Rossin, 2011],
that finds that the introduction of unpaid maternity leave decreases the likelihood of
low birth weight, potentially due to the decreased stress that the mother is subject
to in the prenatal period. Despite this, they have a slightly higher probability of
having a medical visit in the first month after birth and appear to stay longer in the
hospital after birth -with the reserve that the effects are insignificant. Regarding
the early investments in child health, results in Panel A indicate point estimates
close to zero on the probability of breastfeeding probability of giving the infant
vitamin supplements but a somewhat large (but insignificant) increase in the length
of breastfeeding for the children that are breastfed.

In Panel B, results indicate that most of the effects on alcohol and tobacco con-
sumption during pregnancy, probability of low birth weight, postnatal consult and
days in hospital observed in Panel A are driven by the effects on women with non-
high household assets level. In particular, there is a 13 percentage point (s.e. = 0.09)
increase in the probability of alcohol and tobacco consumption during pregnancy,
but also a 13 percentage points (s.e. = 0.088) decrease in the probability of low
birth weight which suggests an (insignificant) improvement in the health outcomes
at birth. Again, despite being large in magnitude, these treatment effects are statis-

31Including dummy variables to capture the household assets level reveals a significant negative treat-
ment effect on the probability of low birth weight.
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tically indistinguishable from 0 due to the large standard errors. Months of breast-
feeding, on the other hand, has a virtually 0 estimated coefficient, as opposed to the
large point estimate in Panel A. An interesting effect is that on the number of hospi-
talization days after birth, which increases by 2.3 days for children of women with
non-high household assets levels. Although they may appear to suggest worsening
health of the children, it may actually capture the increased financial resources of
the mothers. In fact, the RHS-Ro records whether the mothers made any informal
payments to doctors and nurses in relation to the birth of the child, and if yes, the
sum that was paid. Women with non-high household assets are 5 percentage points
(s.e. = 0.12) more likely to give such informal payments after January 2004, but
they give on average 1,430 thousand ROL (s.e. = 1330) (2.3 USD, but 38% relative
to the average informal payment) more than they did before January 2004, relative
to housewives. At the same time, women with high household assets levels are 25
percentage points (s.e = 0.29) less likely to make informal payments, and when
they do, these sums are 2387 thousand ROL (s.e. = 2667) (almost 7% of the mean)
smaller after January 2004 than before, relative to housewives. The large point
difference between these estimates suggests that an increase in the anticipated dis-
posable income is positively related to the amount of informal payments, which in
this setting equates to the quantity or quality of the medical care the infant receives
at birth.

For the high household assets level women (in Panel C), as opposed to the
non-high household assets level women, the treatment effect for the binary variable
capturing health damaging behaviors (alcohol consumption and smoking) seems
to be slightly larger in magnitude, suggesting a 19 percentage point increase, but
still insignificant (s.e. = 0.128), and also have a large and negative estimate of the
effect on prenatal vitamins durinh pregnancy, of 27% (s.e. = 0.178). Regarding the
variables that reflect child health at birth, the estimated coefficients on low birth
weight and on number of days in hospital after birth are small in magnitude and
very insignificant; probability of postnatal consult is, however, rather large but still
insignificant. Despite this, they have a 13 percentage point higher probability of
breastfeeding the child, and a significantly longer period of breastfeeding, which
may suggest compensatory investments on behalf of these women who might have
been negatively affected by the policy change. The last row of the table, containing
the p values of the differences between the treatment effects in the two sub-samples
reveal that there is a statistically significant difference in the probability of low birth
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weight, with the non-high household assets level sub-sample having a significantly
more negative treatment effect, which suggests that the children of poorer women
have a significantly better health at birth as reflected by this indicator. In the same
time, richer women breastfeed they children significantly more compared to non-
high household assets level women, along the line of compensatory investments
outlined earlier.

4.6 Robustness checks

4.6.1 Restricted sample: validity of the control group

The main challenge to the Double Difference identification strategy is the valid-
ity of the control group, mainly the parallel trend assumption. The problem that
arises in the particular case of the policy change I am analyzing is the possibility
that women in the control group took up the treatment by changing their occupa-
tional status as a response to the policy change. In particular, it is possible that
some women reporting to be employed in October/November 2004 were out of
the labor force in April 2003 but (re)entered the labor market (irrespective of the
wage received), so that they could benefit from the fixed MLB after the mandatory
contribution period; given that I use a cross-sectional dataset with no retrospective
questions on the occupational status, I would include these women in the treatment
group which would induce a selection bias in the double difference estimates.32

In the absence of retrospective questions about the occupational status of the
woman, in order to limit the potential bias arising from the issue of changing occu-
pational status as a response to the policy change announcement I restrict the sam-
ple of pregnancies to those conceived within three months around the announce-
ment date. By doing this, I increase the probability that women whose occupa-
tional status is "employed" in October 2004 and who conceived just after the pol-
icy change announcement were also employed at the time of the conception; this is
due to the fact that even if housewife women would be able to enter the labor force
that rapidly, they would not fulfill the 10 months mandatory contribution criterion

32If among the women conceiving after the policy change announcement, employed at the time of the
survey, there are relatively more former housewives than before the policy change announcement, and by
the logic presented above they would be less likely to abort (since they entered the labor force precisely
to gain access to the MLB after giving birth), then there could be an upward bias in a Difference-in-
Difference specification.
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until the birth of the child if they would conceive in the first three months after
the announcement date, and so would not be able to benefit from the fixed MLB.
At the same time, women registered as housewives in October 2004 and who con-
ceived around the announcement date were likely to have been housewives at the
time of the conception. Hence, the certainly treated group are the employed women
conceiving in April, May and June 2003. I still have to acknowledge the fact that
employed women conceiving in January-March 2003 were in the first trimester of
pregnancy at the time of the policy change announcement, hence both abortion was
still available and there existed the possibility of strategic delay of the application
process to MLB. This renders this group unsuitable as a valid baseline level for the
treatment group in the pre-treatment period. To circumvent this problem and the
issue of seasonality in fertility outcomes, I use the conceptions occurring in April-
June in the previous years (2000, 2001, 2002) as the baseline pre-treatment levels,
with employed women as the control group and housewives as a control group. The
results, presented in Appendix, generally have the same direction and are close in
magnitude to the main results.

4.6.2 Cut-off date variations: TCert coverage

The first attempt to change the law regarding maternity leave benefits was made
public in March 2003, with the first emergency ordinance. However, the final
change came in April 2003, with the second emergency ordinance, but the law
was modified in October 2003. Although ex post there were no more changes be-
tween April and October, ex ante the public expectations might have been different,
and there is the possibility that the April 2003 changes were not perceived as final,
given the previous radical change of the attitude of the government towards the
MLB. However, as the ordinance was voted into law in late October, this may be
a more precise signal for the population, and perceived as final. Therefore, I re-
estimate the main specifications using October as the policy change announcement
date instead of April.

Table 4.7 presents the estimation results for the number of conceptions per 1000
women, which are in line with the main results: an increased, albeit insignifi-
cant, conception rate per 1000 women. The difference between conception rates
of women from households with non-high and high assets level accentuates, with
women from poorer households having a relatively large increase, of 0.73 concep-
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tions per 1000 women, and women from richer households a decrease in the con-
ception rate of 0.39 conceptions per 1000 women. This is in line with our prior, as
by October women had the possibility of changing their fertility behavior according
to the incentives, given that conception may not be immediate.

The results in Table 4.8, which estimate the probability of abortion using the
October threshold also reveal the same pattern of results as in the main estima-
tion, with a reduction in the probability of abortion in the entire sample. Employed
women from non-high assets level households have a decreased probability of abor-
tion, whereas women from high assets level households have an increased proba-
bility of abortion after change was voted into law, with the point difference between
these two sub-samples being even larger than in the main specification.

Table 4.9 estimates the policy effect for the outcomes conditional on live birth
using the October threshold. However, in this case, I only modify the potentially
exposed group, since there is no uncertainly regarding births that would certainly
receive the fixed benefits. As with the previous outcomes, the estimation results
are similar to those in the main specification, and some may even become larger
and more significant. As such, women from households with high assets levels are
significantly more likely to consume alcohol or smoke during pregnancy, and less
likely to take prenatal vitamins, whereas these effects are much more diminished
for women from poorer households. In the same time, the health at birth of chil-
dren belonging to women from poorer households significantly improves, whereas
it insignificantly worsens for better-off women. This appears to be compensated
for by higher postnatal investments in child health at birth, with better off mothers
being more likely to breastfeed and conditional on this, they breastfeed their chil-
dren longer, an effect not observable for women from households with non-high
assets levels. For the other outcomes studied, the pattern when using the October
threshold is the same as in the main regression, but they remain insignificant.

4.6.3 Alternative control group: Moldova DHS

Despite the attenuating circumstances, housewife women mat not be the ideal con-
trol group for employed women, as they are likely to have unobserved characteris-
tics that selected them into this occupational category (as opposed to the employed
category) which may be correlated to their fertility outcomes and reproductive be-
haviors. The ideal control group would be employed women in the fertile age who
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were not affected by the policy change.33 In an attempt to find such a group, I use
the 2005 wave of the Moldova Demographic and Health Survey (Md-DHS) con-
ducted in Republic of Moldova, a neighboring country, in which the majority ethnic
group are the Romanians.34 Post-communist fertility patterns in the two countries
are similar, and Moldova has been used as a control group for Romania in earlier
fertility studies ( [Pop-Eleches, 2010]). During 2002-2004, the MLB in Moldova
were constant, and hence it can provide an alternative counterfactual for the change
in the MLB policy that occurred in Romania in 2004; moreover, the Moldova DHS
contains almost the same type of information as my primary dataset, and were con-
ducted by the same organization, which increases their comparability.35 I therefore
use employed women in the Republic of Moldova as an alternative control group,
and I estimate Equation 4.2 on the same 31 months window. However, these re-
sults should be interpreted with caution, as despite the similarities in the historical
backgrounds of the two countries and the structure of the two reproductive health
surveys, the data may not be completely comparable. Moreover, the Md-DHS does
not calculate the household assets index, which prevents me from employing the
same type of sample split by household assets level.36

Table 4.10 presents the results from this exercise. In Panel A, the effects on the
number of conceptions per 1000 women and in Panel B for for the probability of
abortion. For the number of conceptions per 1000 women, the results do not appear
robust to this alternative specification, with opposite signs from the main results;
however, the associated standard errors are more than 10 times larger than the esti-
mated effects, which attenuates the concern on the sign of the estimated treatment
effect, since this is, in fact, undistinguishable from 0 in the specification where em-

33Employed women with completed fertility would not be a good control group since Romania under-
went large changes in fertility pattens after the fall of the communist regime, when contraception meth-
ods and abortions were illegal. Therefore older women would not have had a similar fertility pattern as
younger women even in the absence of the policy change, due to different historical circumstances in
their fertile years.

34Republic of Moldova was, until 1943, part of Romania, and was then integrated in the Soviet Union.
From 1943 until 1991, Moldova had a communist regime, similar to the one in Romania (but did not
have a ban on contraception), and transitioned to a market economy in 1991, soon after Romania’s
transition of 1990.

35The 2005 wave of the Moldova DHS does not include information about the month of pregnancy
when the pregnancy terminated, so to obtain the month of conception I use 9 months for pregnancies
that end in live birth and 2 months for pregnancies that end in abortion.

36In Tables 4.10 and 4.11 I split only the treatment group in Non-High and High assets level, with
both sub-samples containing the same control group, i.e. all employed women in Republic of Moldova.
This is different from the sample split in the main results in Table 4.6, where both the treatment and the
control group are split by their household assets level index.
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ployed women from Moldova are the control group. For the probability of abortion
outcome, however, the results of this robustness exercise are very close to the main
results, showing a decreased probability of abortion after the announcement of the
policy change, larger for women from households with non-high assets levels. In
this case, the standard errors are much smaller relative to the estimated treatment
effect (and in fact close to those in the main specification), but are still too large to
detect a significant effect.

Table 4.11 presents estimation results for the outcomes conditional on live birth
that are available in both datasets; three outcomes are only recorded in RHS - Ro:
alcohol and smoking during pregnancy, days in hospital and vitamin supplements
to infant, and hence cannot be analysed in this exercise. The treatment effects on
month of first control, low birth weight indicator, postnatal consult and breastfeed-
ing face the same direction and comparable standard errors with the main results,
whereas for prenatal vitamin supplements and months of breastfeeding the treat-
ment effects in this exercise have opposite signs relative to the main results. If the
result on prenatal vitamin supplements is uninformative due to the large standard
errors, the effect on breastfeeding is significant and negative, indicating a relative
decrease in the number of months of breastfeeding for Romanian employed women
relative to Moldavian employed women, after the policy change announcement.

4.6.4 Woman fixed effects

In the main analysis I evaluated the impact of the policy change announcement on
the probability of conception by using the aggregate number of conceptions occur-
ring before and after April 2003. An alternative way to analyse the fertility effects
of the change in financial incentives attached to MLB is to use individual level ob-
servations of occurrence of pregnancy in a pre-post difference design coupled with
individual fixed effects, on the entire sample of women in the RHS-Ro. Similarly,
one can analyze the within-mother use of abortion, and whether the announcement
of the policy change alters the probability that a pregnancy is carried to term rela-
tive to the prior pregnancy. Such a fixed effect specification would also be justified
if there are reasons to suspect that the OLS estimates in the main analysus suffer
from omitted variable bias, and in particular unobserved heterogeneity bias.
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I estimate the analogue of Equation 4.2 in the panel data, individual fixed effects
design:

Yit = α+β1T
Cert
t +β2Treatmenti ∗TCertt +Xit+γ1m+θq+θi+εit (4.3)

Where Yit is an individual level outcome for mother i time period t. To in-
vestigate the probability of conception, Yit 1 if woman i becomes pregnant in 15
month period, both before and after the policy change announcement, and 0 other-
wise. To study within mother probability of abortion, I use the sample of women
with at least two pregnancies and Yit is 1 if the pregnancy is terminated using abor-
tion and 0 otherwise. TCertt is 1 for the April 2003-July 2004 period and 0 for
the January 2002-March 2003 period. Treatmenti is 1 if the woman is employed
and 0 if she is housewife. Xit are individual characteristics at the beginning of
period t, specifically age, number of previous pregnancies, and number of previous
abortions, which can be inferred from the fertility history of each woman in the
sample. m and θq would be a linear time trend and a conception quarter fixed ef-
fects, but they cannot be used when analyzing the probability of conception. θi are
the woman fixed effects which capture all time invariant unobservable individual
characteristics of the woman, but also all characteristics which are only observed
at the time of the survey for which I cannot infer the level at the beginning of the
periods of interest (education, marital status, household assets level, region of resi-
dence). β2 is the treatment effect.

Table 4.12 Panel A presents the estimation results for the probability of con-
ception. Although insignificant, the results indicate that employed women are 13
percentage more likely to conceive after the policy change announcement relative
to housewives. The results on the sub-samples based on the household assets level
index have even higher standard errors, twice as large as the estimated treatment
effect, making the interpretation difficult; however, it would appear that women
from households with high assets level have a higher probability of conception
than women from households with non-high assets levels, which is different from
the results using the aggregate number of conceptions per 1000 women.37

Table 4.12 Panel B presents the estimation results which analyze whether the
announcement of the policy change alters the probability that a pregnancy is car-

37Excluding the controls for the number of previous abortions and the number of previous live births
at the time of the pregnancy analyzed (as they may be regarded as lags of the dependent variable) does
not change the point estimates nor the standard errors for the outcome "probability of conception".
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ried to term. They show that pregnancies conceived by employed mothers after
the policy change announcement relative to the previous pregnancy have a 20 per-
centage points (t = 1.44) lower probability of being terminated on request using
abortion, with the effect mostly driven by women from households with non-high
assets levels, which have a 27 percentage points (t = 1.48) lower probability of
terminating a pregnancy conceived after the announcement relative to her previous
pregnancy. Although these results are on a selected sample of women, with at least
two pregnancies, they are in line with those obtained in the main specification.38

The results of these individual fixed effects specifications must, however, be
interpreted with caution. Fixed effects estimators are particularly susceptible to
measurement error bias, which is more likely to be exacerbated, due to the relatively
small number of switches from which the fixed effects estimators are identified of;
if there is measurement error, the proportion of misclassified observations will be
larger. Secondly, the identifying assumption of the individual fixed effects strategy
is that the unobserved heterogeneity that is correlated with the outcome of interest
is constant over time, such that it will be differenced away when including the
individual fixed effects. However, if there is time-variant unobserved heterogeneity
or unobserved characteristics correlated with the outcomes which are non-constant
over time (e.g. marital status or occupational status), the fixed effects estimators
will be more biased than the OLS estimators.

4.6.5 Specification tests

I also conduct several robustness checks to test the sensitivity of the results to var-
ious specifications. First, I exclude March 2003 from the analysis, since the first
Emergency Ordinance was issued in March 2003 and may have induced uncer-
tainty regarding the level of MLB. Second, I also exclude April 2003. Third, I
use conception month fixed effects instead of quarter of conception fixed effects,
a more demanding specification. Forth, I include a quadratic trend. And fifth, I
include a split trend after the policy change announcement. Results are presented
in Table 4.13, where I show only the treatment effect, i.e. the interaction between
Treat ∗ TCert. The results are robust to these alternative specifications.

38Excluding the controls for the number of previous abortions and the number of previous live births
at the time of the pregnancy analyzed (as they may be regarded as lags of the dependent variable) does
not change the magnitude of the estimated effects, although it does affect the standard errors from 0.18
to 0.22 for the non-high household assets group and from 0.62 to 0.45 for high household assets group.
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4.6.6 Efficiency of the estimator

So far, the main results and the robustness checks have all been estimated using
OLS with robust estimates for the standard errors, but econometric theory shows
that in the presence of heteroskedasticity, the OLS estimator is less efficient than,
for example, the feasible generalized least squares (FGLS) estimator. However, the
gain in efficiency of the FGLS over the OLS comes at the cost of stronger distri-
butional assumptions about the variance of the error term. This issue can then be
addressed by using a weighted least squares estimator (WLS), whereby standard
errors are robust to misspecification of the error variance. [Cameron and Trivedi,
2005]. Given that the main results, based on the OLS estimators, are marginally
insignificant, for example on the probability of abortion, a potential avenue to in-
crease the precision of the estimates is to use an FGLS or an WLS estimator. Ta-
bles 4.14, 4.15 and 4.16 present the main estimated treatment effects using WLS
estimators. As expected, efficiency gains exist, but are relatively small for most
outcomes. For the probability of abortion, however, the treatment effect becomes
significant for the non-high households assets index group: the employed women
who most likely benefited from the policy change have a 10 percentage ponts lower
probability of terminating a pregnancy using abortion on request, indicating an in-
crease in fertility. Similarly, the probability of breastfeeding becomes significant
and is positive in the group of women with high household asset index, whereas the
length of breastfeeding remains positive and significant for the same group, sug-
gesting increased investments in infant health for the women who most likely were
disadvantaged by the policy change.

4.7 Heterogeneity

I investigate the potential heterogeneous treatment effects with respect to several
observable characteristics: age at pregnancy (younger versus older women), marital
status (married versus unmarried) and place of residence (rural versus urban). In
addition, in an attempt to better identify the women who most likely benefited
from the reform, i.e. those with wages below the threshold discussed earlier, I
employ a synthetic matching (synthetic linkage) procedure in which I use a donor
dataset to impute the wage income into the primary dataset, and use these imputed
wages to define a sub-sample of employed women who are most likely to have

171



been positively affected by the change.39 The estimation results for the subsamples
of interest are presented in Table 4.17. The effects are generally larger and in the
expected direction for the groups most likely to benefit more from the reform, i.e.
unmarried, younger and from rural areas, although they remain insignificant. The
results based on the sub-sample with imputed wages below the threshold are similar
to those obtained in the low households assets index sub-sample.

4.8 Discussion and conclusions

This paper investigates the effects of financial incentives on fertility behavior and
early investments in child health in a quasi-experimental setting: it uses a largely
unanticipated and substantial change in the maternity leave benefits to which em-
ployed mothers were entitled, with most of them benefiting from the reform. The
policy reform, which entailed the switch from proportional (equal to 85% of the
mother’s pre-birth earnings) to fixed benefits, was unexpected; moreover, the level
of the fixed benefits was larger than the wage income of most employed women,
hence potentially benefiting a very large share of the population. Using data from
the Romanian Reproductive Health Survey collected one and a half years after the
policy change announcement, I am able to explore the entire spectrum of indi-
vidual level decisions related to fertility: decision to conceive, decision to carry
the pregnancy to term, and several important outcomes conditional on live birth
(maternal behavior during pregnancy, child health at birth and early investments in
child health). I employ a double difference identification design in which employed
women are the treatment group and out of the labor force women are the control
group. Although insignificant, the main findings are suggestive of the fact that the
substantial increase in the financial incentives led to an increase in conception rates
and a decrease in the probability of abortion, especially for women from poorer
households, who benefited more from the policy change. Despite not observing
any significant changes in the observable characteristics of women who conceive
following the announcement, all mothers appear to have worse prenatal behaviors.
However, poorer mothers have children with better health outcomes at birth, and
richer mothers and make more investments in early child health. For most out-
comes I cannot exclude a zero effect of the policy, due to imprecisely estimated
effects.

39The details of the imputation procedure are found in the Appendix.
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The majority of the main results, as well as the robustness tests and hetero-
geneity investigations, are relatively large in magnitude and in the expected direc-
tion, but have large standard errors which render them statistically indistinguishable
from 0. This can stem from two mutually exclusive causes: there are significant and
large effects but due to particularities of the dataset I am using, the analysis lacks
power to precisely estimate the effects; or there are in fact no (or very small) effects
of financial incentives on fertility and early investments in child health. I argue that
most likely the first scenario plays an important role, although I cannot completely
rule out the second.

Among the characteristics of the dataset that may lead to imprecisely estimated
effects is the number of observations, i.e. individuals, in the dataset. An insufficient
number of observations in the dataset would lead to a small sample size problem
and a lack of power to detect effects of a certain size. Taking the example of the
probability of abortion: assuming that the estimated coefficient on the treatment
effect is unbiased, in the non-high household assets level, at an estimated effect of
-0,088, for a significant effect to be detected the standard error would need to be
0,045, as opposed to 0,068. Since standard errors are proportional to 1/

√
n, this

would require the sample size to be increased by a factor of (0, 068/0, 045)2 =

2, 28, so at least 1830 observations, compared to the 801 observations available in
my sample. This makes the sample size scenario a plausible explanation for the
absence of significant results. Another data-related problem that may render the
results imprecise is the short time interval between the actual policy change and the
survey date: individuals may strongly react to the financial incentives by changing
their fertility behavior, but conception may not occur immediately.40 Hence the 7
months window that I can observe in the RHS data after the actual policy change,
and 15 months from the announcement date, is insufficient to be able to estimate
precise effects on fertility. In the same time, the noisy estimates may be caused
by outliers in the treatment group. Since I do not observe wage income, I cannot
delimit gainers and losers of the reform perfectly and effects in the two samples
may cancel each other out; using the household assets index classification only
approximates these two groups, and miss-classifications based on this criterion has
the same downward bias due to the opposing effects mentioned when analyzing
the entire sample; moreover, there may be outliers or influential observations that

40Medical evidence shows that each month that she tries, a healthy, fertile 30-year-old woman has
only a 20% chance of getting pregnant.
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render the results insignificant. And finally, the lack of precision may be caused
by an imperfect control group and an inefficient estimator. I argue that these data
issues are likely the cause of the imprecisely estimated effects. First, as was shown
when discussing the main results, the point estimates I uncover are well within the
range of the previously estimated effects for the outcomes that were studied before.
Secondly, I show that using a more efficient (but rather uncommon) estimator, such
as FGLS, does reduce the estimated standard errors -with some outcomes becoming
significant at conventional levels (such as the probability of abortion for the group
that most likely benefited from the reform). Thirdly, the effects are in line with
the predictions of the Becker model. And lastly, as presented in the discussion of
the institutional setting, the analysis of a longer time series of births at national
level, shows that the 2004 reform of the MLB had, at least temporarily, reversed
the downward trend in natality by discontinuously and significantly increasing the
number of births for employed women.

On the other hand, the hypothesis of a true 0 effect of financial incentives on
fertility and early investments in child health is could stem from a Ricardian equiv-
alence, where individuals are forward looking and recognize that the significant
increase in MLB will affect the Government’s budget constrain, which could lead
to future permanent increases in taxes; since the MLB would be paid for a deter-
minate, short period of time, whereas investments in children would be long term,
they do not change their fertility behavior or their investments in early child health.
Although I have found no anecdotal evidence in favor of this hypothesis, I cannot
completely rule it out.

In addition to the contribution to the academic debate, understanding how finan-
cial incentives affect reproductive behavior and abortion usage is important from a
policy perspective in the context of a generalized downward trend in fertility in the
developed countries and the large financial commitments on behalf of governments
required to support this component of family policies. Understanding the effects of
such benefits on the prenatal maternal behavior and on early investments in child
health is particularly important given the mounting evidence that early-life condi-
tions can have consequences on individual outcomes throughout the life cycle. This
paper provides some preliminary evidence on the role of the monetary incentives
that are part of the maternity leave benefits, but more research is needed confirm to
the magnitude of the effects and understand the underlying mechanisms.

174



Bibliography

[Almond and Currie, 2011] Almond, D. and Currie, J. (2011). Killing me softly: The fetal

origins hypothesis. The Journal of Economic Perspectives, pages 153–172.

[Almond et al., 2007] Almond, D., Edlund, L., and Palme, M. (2007). Chernobyl’s subclin-

ical legacy: prenatal exposure to radioactive fallout and school outcomes in Sweden.

[Almond and Mazumder, 2011] Almond, D. and Mazumder, B. (2011). Health capital and

the prenatal environment: the effect of Ramadan observance during pregnancy. American

Economic Journal-Applied Economics, 3(4):56.

[Baughman and Dickert-Conlin, 2003] Baughman, R. and Dickert-Conlin, S. (2003). Did

expanding the EITC promote motherhood? American Economic Review, pages 247–251.

[Baughman and Dickert-Conlin, 2009] Baughman, R. and Dickert-Conlin, S. (2009). The

Earned Income Tax Credit and fertility. Journal of Population Economics, 22(3):537–

563.

[Becker, 1960] Becker, G. S. (1960). An economic analysis of fertility. In Demographic and

economic change in developed countries, pages 209–240. Columbia University Press.

[Becker, 1991] Becker, G. S. (1991). A treatise on the family. Harvard University Press,

Cambridge, Mass.

[Becker and Lewis, 1974] Becker, G. S. and Lewis, H. G. (1974). Interaction between quan-

tity and quality of children. In Economics of the family: Marriage, children, and human

capital, pages 81–90. UMI.

[Björklund, 2006] Björklund, A. (2006). Does family policy affect fertility? Journal of

Population Economics, 19(1):3–24.

[Brewer et al., 2012] Brewer, M., Ratcliffe, A., et al. (2012). Does welfare reform affect

fertility? Evidence from the UK. Journal of Population Economics, 25(1):245–266.

[Cameron and Trivedi, 2005] Cameron, A. C. and Trivedi, P. K. (2005). Microeconomet-

rics: methods and applications. Cambridge university press.

[Carneiro et al., 2011] Carneiro, P., Loken, K. V., and Salvanes, K. G. (2011). A flying

start? Maternity leave benefits and long run outcomes of children. Technical report,

Discussion paper series//Forschungsinstitut zur Zukunft der Arbeit.

[Cohen et al., 2013] Cohen, A., Dehejia, R., and Romanov, D. (2013). Financial incentives

and fertility. Review of Economics and Statistics, 95(1):1–20.

[Dahl et al., 2013] Dahl, G. B., Løken, K. V., Mogstad, M., and Salvanes, K. V. (2013).

What is the case for paid maternity leave? Technical report, National Bureau of Economic

Research.

175



[Demeny, 1986] Demeny, P. (1986). Pronatalist policies in low-fertility countries: Patterns,

performance, and prospects. Population and Development Review, pages 335–358.

[Gauthier, 2007] Gauthier, A. H. (2007). The impact of family policies on fertility in in-

dustrialized countries: a review of the literature. Population Research and Policy Review,

26(3):323–346.

[González, 2013] González, L. (2013). The effect of a universal child benefit on concep-

tions, abortions, and early maternal labor supply. American Economic Journal: Economic

Policy, 5(3):160–188.

[Kearney, 2004] Kearney, M. S. (2004). Is there an effect of incremental welfare benefits on

fertility behavior? A look at the family cap. Journal of Human Resources, 39(2):295–325.

[Lalive et al., 2014] Lalive, R., Schlosser, A., Steinhauer, A., and Zweimüller, J. (2014).

Parental leave and mothers’ careers: The relative importance of job protection and cash

benefits. The Review of Economic Studies, 81(1):219–265.

[Lalive and Zweimüller, 2009] Lalive, R. and Zweimüller, J. (2009). How does parental

leave affect fertility and return to work? Evidence from two natural experiments. The

Quarterly Journal of Economics, 124(3):1363–1402.

[Milligan, 2005] Milligan, K. (2005). Subsidizing the stork: New evidence on tax incentives

and fertility. Review of Economics and Statistics, 87(3):539–555.

[Nilsson, 2014] Nilsson, J. (2014). Alcohol availability, prenatal conditions, and long-term

economic outcomes. Institute for International Economic Studies, Stockholm University,

unpublished manuscript.

[Paunescu and Apostu, 2012] Paunescu, B. and Apostu, O. (2012). Facilitati de ingrijire a

copiilor, factor determinant pentru reintoarcerea pe piata muncii a femeilor. Technical

report, Programul Operational Sectorial Dezvoltarea Resurselor Umane 2007-2013, ID:

POSDRU/97/6.3/S/60002.

[Pop-Eleches, 2010] Pop-Eleches, C. (2010). The supply of birth control methods, educa-

tion, and fertility evidence from Romania. Journal of Human Resources, 45(4):971–997.

[Raute, 2014] Raute, A. (2014). Do financial incentives affect fertility- evidence from a

reform in maternity leave benefits.

[Robert, 1998] Robert, A. (1998). The effect of welfare on marriage and fertility. Welfare,

the Family, and Reproductive Behavior: Research Perspectives, page 50.

[Rosenzweig, 1999] Rosenzweig, M. R. (1999). Welfare, marital prospects, and nonmarital

childbearing. Journal of Political Economy, 107(S6):S3–S32.

[Rossin, 2011] Rossin, M. (2011). The effects of maternity leave on children’s birth and

infant health outcomes in the United States. Journal of Health Economics, 30(2):221–

239.

176



[Ruhm, 1998] Ruhm, C. J. (1998). The economic consequences of parental leave mandates:

Lessons from Europe. The Quarterly Journal of Economics, 113(1):285–317.

[Schönberg and Ludsteck, 2014] Schönberg, U. and Ludsteck, J. (2014). Expansions in

maternity leave coverage and mothers’ labor market outcomes after childbirth. Journal

of Labor Economics, 32(3):pp. 469–505.

[Thevenon and Solaz, 2013] Thevenon, O. and Solaz, A. (2013). Labour market effects of

parental leave policies in OECD countries. OECD Social, Employment and Migration

Working Papers 141.

177



Table 4.1: Descriptive statistics -observable characteristics of women in the RHS-
Ro survey

(1) (2) (3) (4)
Variable Survey Analysis sample

Age 30,278 27,813 28,563 26,840
(8,018) (5,640) (5,820) (5,315)

Low education 0,237 0,282 0,303 0,287
(0,425) (0,450) (0,460) (0,453)

Medium education 0,639 0,611 0,618 0,583
(0,480) (0,488) (0,487) (0,494)

High education 0,123 0,107 0,079 0,130
(0,328) (0,310) (0,270) (0,337)

Employed 0,491 0,483 0,437 0,520
(0,499) (0,500) (0,497) (0,500)

Housewife 0,271 0,428 0,431 0,429
(0,444) (0,495) (0,496) (0,495)

Other 0,237 0,089 0,132 0,051
(0,425) (0,285) (0,339) (0,221)

Married 0,664 0,818 0,804 0,826
(0,472) (0,386) (0,397) (0,379)

Low hh assets 0,368 0,439 0,477 0,425
(0,482) (0,497) (0,500) (0,495)

Medium hh assets 0,508 0,337 0,319 0,342
(0,499) (0,473) (0,466) (0,475)

High hh assets 0,123 0,224 0,204 0,233
(0,328) (0,417) (0,404) (0,423)

Rural 0,440 0,554 0,565 0,549
(0,496) (0,497) (0,496) (0,498)

Observations 4441 884 455 506

Notes: Descriptive statistics (standard error in parentheses) for selected observable char-
acteristics: (1) all women included in the RHS survey; (2) women included in the analysis
sample, who conceive between January 2002-July 2004; (3) women included in the analy-
sis sample, who terminate a pregnancy using abortion between January 2002-July 2004; (4)
women included in the analysis sample, who give birth between January 2002-July 2004.
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Table 4.2: Descriptive statistics -observable characteristics of women who conceive

(1) (2) (3) (4) (5) (6) (7) (8) (9)
All Employed Housewives

VARIABLES t0 t1 t1-t0 t0 t1 t1-t0 t0 t1 t1-t0

Panel A: All conceptions
Age at pregn 27.329 27.679 0.351 28.215 28.972 0.756 26.625 26.744 0.119

Sh. Low educ 0.287 0.366 0.079*** 0.098 0.178 0.081*** 0.468 0.545 0.076*
Sh. Med. educ 0.627 0.530 -0.097*** 0.728 0.607 -0.120*** 0.520 0.451 -0.069
Sh. High educ 0.086 0.104 0.018 0.175 0.215 0.040 0.011 0.004 -0.007

Married 0.838 0.797 -0.041* 0.931 0.874 -0.056** 0.788 0.785 -0.004
Sh. Low SES 0.422 0.492 0.070** 0.175 0.251 0.076** 0.662 0.720 0.058

Sh. Med. SES 0.492 0.404 -0.088*** 0.650 0.534 -0.116*** 0.327 0.276 -0.051
Sh. High SES 0.086 0.104 0.018 0.175 0.215 0.040 0.011 0.004 -0.007

Share abortions 0.526 0.514 -0.012 0.467 0.441 -0.026 0.543 0.545 0.002

Observations 557 549 246 247 269 246

Panel B: Abortions
Age at pregn 27.942 28.461 0.519 29.096 29.991 0.895 27.253 27.821 0.567

Sh. Low educ 0.307 0.397 0.090** 0.113 0.202 0.089* 0.473 0.545 0.072
Sh. Med educ 0.638 0.528 -0.110*** 0.757 0.615 -0.142** 0.527 0.455 -0.072
Sh. High educ 0.055 0.074 0.020 0.130 0.183 0.053 0.000 0.000 0.000

Married 0.829 0.801 -0.028 0.904 0.835 -0.069 0.829 0.851 0.022
Sh. Low SES 0.447 0.539 0.092** 0.217 0.275 0.058 0.658 0.731 0.074
Sh. Med SES 0.498 0.387 -0.112*** 0.652 0.541 -0.111* 0.342 0.269 -0.051
Sh. High SES 0.055 0.074 0.020 0.130 0.183 0.053 0.000 0.000 0.000

Observations 293 282 115 109 146 134

Panel C: Live births
Age at pregn 26.648 26.854 0.206 27.443 28.167 0.724 25.878 25.455 -0.423

Sh. Low educ 0.265 0.333 0.068* 0.084 0.159 0.075* 0.463 0.545 0.081
Sh. Med. educ 0.614 0.532 -0.082* 0.702 0.601 -0.101* 0.512 0.446 -0.066
Sh. High educ 0.121 0.135 0.014 0.214 0.239 0.025 0.024 0.009 -0.015

Married 0.848 0.794 -0.054 0.954 0.906 -0.048 0.740 0.705 -0.034
Sh. Low SES 0.394 0.442 0.048 0.137 0.232 0.094** 0.667 0.705 0.039

Sh. Med. SES 0.485 0.423 -0.062 0.649 0.529 -0.120** 0.309 0.286 -0.051
Sh. High SES 0.121 0.135 0.014 0.214 0.239 0.025 0.024 0.009 -0.015

Observations 264 267 131 138 123 112

Notes: Descriptive statistics for selected observable characteristics of all women who con-
ceive (Panel A), women who conceive and terminate the pregnancy using abortion (Panel
B), and women who conceive and carry the pregnancy to term (Panel C) in the selected time
window: t0=Janyary 2000-March 2003, t1=April 2003-July 2004.
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Table 4.3: Probability of conception: conceptions per 1000 women

(1) (2) (3) (4)
VARIABLES DD DD DD Non-high DD High

Treat ∗ TCert 0.464 0.464 0.656 0.045
(0.485) (0.497) (0.650) (0.719)

Treat -0.450 -0.450 -2.214*** 3.412***
(0.367) (0.376) (0.518) (0.457)

TCert 0.013 0.048 -0.225 0.647
(0.598) (0.635) (0.727) (0.924)

Observations 62 62 62 62
R-squared 0.160 0.167 0.441 0.666

Time trend Yes Yes Yes Yes
Quarter FE No Yes Yes Yes

Notes: Dependent variable: monthly number of conceptions per 1000 females. Treat is 1
for employed women and 0 for housewives. TCert is 1 for conceptions occurring after April
2003. Controls: linear time trend, quarter of conception fixed effects. Regressions include
TPot that is 1 for conceptions occurring between January-March 2003, and the interaction
term Treat ∗TPot."Non-high" refers to households with low and medium household assets
levels. "High" refers to households with high household assets level. Robust standard errors
in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.4: Selection on observable characteristics

(1) (2) (3) (4) (5) (6) (7)
VARIABLES Age at Low Medium High Married Nonhigh Rural

pregnancy educ. educ. educ, hh assets

Panel A: All conceptions
Treat ∗ TCert 0.538 -0.029 0.002 0.024 -0.035 -0.019 -0.083

(0.721) (0.056) (0.064) (0.038) (0.047) (0.050) (0.059)
Treat 1.663*** -0.338*** 0.156*** 0.173*** 0.125*** -0.278*** -0.338***

(0.513) (0.039) (0.046) (0.028) (0.032) (0.036) (0.045)
TCert -1.030 0.049 -0.106 0.063 0.012 -0.025 0.070

(0.949) (0.079) (0.085) (0.043) (0.064) (0.057) (0.073)

Observations 1,008 1,008 1,008 1,008 1,008 1,008 1,008
R-squared 0.044 0.171 0.062 0.127 0.038 0.162 0.191

Panel B: Abortions
Treat ∗ TCert -0.238 0.012 -0.043 0.031 -0.082 -0.088 -0.126

(1.030) (0.080) (0.090) (0.053) (0.066) (0.070) (0.085)
Treat 2.445*** -0.349*** 0.193*** 0.156*** 0.065 -0.296*** -0.348***

(0.724) (0.055) (0.064) (0.037) (0.045) (0.050) (0.064)
TCert -0.277 -0.053 0.024 0.029 0.045 0.058 0.109

(1.275) (0.112) (0.118) (0.053) (0.080) (0.073) (0.095)

Observations 504 504 504 504 504 504 504
R-squared 0.053 0.154 0.069 0.118 0.018 0.199 0.188

Panel C: Live births
Treat ∗ TCert 1.429 -0.063 0.047 0.016 0.010 0.050 -0.053

(1.039) (0.081) (0.093) (0.058) (0.069) (0.073) (0.086)
Treat 1.173 -0.324*** 0.119* 0.205*** 0.191*** -0.291*** -0.358***

(0.739) (0.057) (0.067) (0.043) (0.048) (0.054) (0.065)
TCert -0.686 0.164 -0.246* 0.082 -0.002 -0.119 0.093

(1.421) (0.113) (0.126) (0.075) (0.101) (0.089) (0.112)

Observations 504 504 504 504 504 504 504
R-squared 0.069 0.193 0.065 0.122 0.088 0.128 0.167

Notes: Dependent variable: observable maternal characteristic. Controls: linear time trend,
quarter of conception fixed effects. Treat is 1 for employed women and 0 for housewives.
In Panel A and B, TCert is 1 for pregnancies conceived between April 2003 and July 2004.
Regressions include TPot that is 1 for conceptions occurring between January-March 2003.
In Panel C, TCert is 1 for pregnancies delivered between January 2004 and July 2004.
TPot is 1 for pregnancies delivered between April-December 2003, and the interaction term
Treat ∗ TPot. "Non-high" refers to households with low and medium household assets
levels. "High" refers to households with high household assets level. Robust standard errors
in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.5: Conditional on conception: Probability of abortion

(1) (2) (3) (4) (5)
VARIABLES DD DD DD DD Non-high DD High

Treat ∗ TCert -0.031 -0.046 -0.047 -0.088 0.081
(0.065) (0.059) (0.059) (0.068) (0.178)

Treat -0.069 0.013 0.016 0.017 0.045
(0.048) (0.046) (0.046) (0.052) (0.121)

TCert -0.194** -0.171** -0.194*** -0.158* -0.411**
(0.080) (0.071) (0.075) (0.081) (0.202)

Observations 1,008 1,008 1,008 801 207
R-squared 0.023 0.214 0.217 0.228 0.265

Time trend Yes Yes Yes Yes Yes
Quarter FE No No Yes Yes Yes
Ind. cov. No Yes Yes Yes Yes

Notes: Dependent variable: 1 if pregnancy terminated using abortion. Treat is 1 for em-
ployed women and 0 for housewives. TCert is 1 for conceptions occurring after April 2003.
Controls: linear time trend, quarter of conception fixed effects; individual controls(number
of previous abortions at pregnancy i, age at pregnancy i, educational level, marital status,
rural dummy, number of members in household). Regressions include TPot that is 1 for
conceptions occurring between January-March 2003, and the interaction term Treat∗TPot.
"Non-high" refers to households with low and medium household assets levels. "High" refers
to households with high household assets level. Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1
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Table 4.6: Outcomes conditional on live birth
(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Alcohol& Prenatal Mth 1st Low Postnatal Days in Infant Breast Months
smoking vitamins control bweight consult hospital vitamins feeding breastf.

Panel A: All women
Treat ∗ TCert 0.136 -0.060 -0.012 -0.112 0.107 1.497 0.002 -0.015 1.219

(0.084) (0.083) (0.315) (0.072) (0.099) (1.255) (0.076) (0.065) (1.104)
Treat -0.065 0.065 -0.407* 0.038 0.063 0.182 0.023 -0.022 -0.920

(0.050) (0.061) (0.225) (0.045) (0.063) (0.715) (0.049) (0.044) (0.947)
TCert -0.025 0.191 0.921 0.029 0.171 -2.050 -0.043 -0.149 -6.660***

(0.144) (0.146) (0.600) (0.123) (0.146) (1.579) (0.112) (0.099) (2.114)

Observations 520 486 486 520 520 517 520 520 344
R-squared 0.122 0.108 0.186 0.026 0.100 0.020 0.061 0.024 0.206

Panel B: Non-high hh assets index
Treat ∗ TCert 0.131 0.014 -0.141 -0.130 0.136 2.336 -0.003 -0.046 -0.001

(0.094) (0.096) (0.373) (0.088) (0.113) (1.680) (0.091) (0.083) (1.501)
Treat -0.125** 0.024 -0.412 0.034 0.085 -0.031 0.031 -0.017 -0.182

(0.053) (0.070) (0.259) (0.053) (0.067) (0.666) (0.055) (0.053) (1.135)
TCert -0.014 0.192 0.822 0.178 0.188 -0.966 -0.089 -0.156 -6.020**

(0.157) (0.171) (0.723) (0.135) (0.150) (1.271) (0.132) (0.118) (2.521)

Observations 399 366 366 399 399 396 399 399 249
R-squared 0.132 0.117 0.139 0.032 0.063 0.028 0.059 0.043 0.206

Panel C: High hh assets index
Treat ∗ TCert 0.197 -0.279 0.097 0.069 0.387 0.482 -0.033 0.131 6.096***

(0.128) (0.178) (0.807) (0.058) (0.308) (2.115) (0.061) (0.085) (2.079)
Treat 0.197** 0.179 -0.019 0.008 -0.349 0.154 -0.021 -0.110 -4.664**

(0.091) (0.168) (0.453) (0.038) (0.232) (1.770) (0.053) (0.068) (1.945)
TCert -0.006 0.153 1.534 -0.704** -0.407 -8.429 0.126 -0.245 -13.514***

(0.331) (0.279) (1.081) (0.299) (0.505) (7.316) (0.162) (0.152) (3.898)

Observations 121 120 120 121 121 121 121 121 95
R-squared 0.211 0.089 0.206 0.283 0.129 0.196 0.059 0.159 0.446

pval diff 0.672 0.137 0.782 0.060 0.430 0.484 0.781 0.132 0.015

Time trend Yes Yes Yes Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ind cov Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: (1) 1 if mother consumed alcohol or smoked during pregnancy;
(2) 1 if mother took prenatal vitamins; (3) month of first prenatal control; (4) 1 if child is
born with <2500 g; (5) 1 if mother and child had a postnatal control; (6) number of days
in hospital after birth; (7) 1 if infant was given vitamins; (8) 1 if infant was breastfed; (9)
number of months of breastfeeding. Treat is 1 for employed women and 0 for housewives.
TCert is 1 for births occurring after January 2004. Controls: linear time trend, quarter
of conception fixed effects; individual controls(number of previous abortions at pregnancy
i, age at pregnancy i, educational level, marital status, rural dummy, number of members in
household). Regressions include TPot that is 1 for births occurring between April-December
2003, and the interaction term Treat ∗TPot. "Non-high" refers to households with low and
medium household assets levels. "High" refers to households with high household assets
level. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.7: Probability of conception: conceptions per 1000 women, October thresh-
old

(1) (2) (3) (4)
VARIABLES DD DD DD Non-high DD High

Treat ∗ TCert 0.383 0.383 0.738 -0.395
(0.552) (0.558) (0.766) (0.686)

Treat -0.450 -0.450 -2.214*** 3.412***
(0.372) (0.376) (0.511) (0.449)

TCert -0.244 0.652 0.693 0.560
(0.857) (1.094) (1.497) (1.253)

Observations 62 62 62 62
R-squared 0.135 0.165 0.446 0.666

Time trend Yes Yes Yes Yes
Quarter FE No Yes Yes Yes

Notes: Dependent variable: monthly number of conceptions per 1000 females. Treat is
1 for employed women and 0 for housewives. TCert is 1 for conceptions occurring after
October 2003. Controls: linear time trend, quarter of conception fixed effects. Regressions
include TPot that is 1 for conceptions occurring between January-September 2003, and the
interaction term Treat ∗ TPot. "Non-high" refers to households with low and medium
household assets levels. "High" refers to households with high household assets level. Ro-
bust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.8: Conditional on conception: Probability of abortion, October threshold

(1) (2) (3) (4) (5)
VARIABLES DD DD DD DD Non-high DD High

Treat ∗ TCert -0.016 -0.031 -0.027 -0.075 0.161
(0.073) (0.067) (0.067) (0.076) (0.242)

Treat -0.064 0.002 0.015 0.015 0.033
(0.044) (0.043) (0.043) (0.048) (0.106)

TCert 0.260*** 0.188** 0.337*** 0.312*** 0.313
(0.088) (0.079) (0.091) (0.098) (0.306)

Observations 1,008 1,008 1,008 801 207
R-squared 0.019 0.207 0.217 0.228 0.267
Time trend Yes Yes Yes Yes Yes
Quarter FE No No Yes Yes Yes
Ind. cov. No Yes Yes Yes Yes

Notes: Dependent variable: 1 if pregnancy terminated using abortion. Treat is 1 for em-
ployed women and 0 for housewives. TCert is 1 for conceptions occurring after Octo-
ber 2003. Controls: linear time trend, quarter of conception fixed effects; individual con-
trols(number of previous abortions at pregnancy i, age at pregnancy i, educational level,
marital status, rural dummy, number of members in household). Regressions include TPot

that is 1 for conceptions occurring between January-September 2003, and the interaction
term Treat ∗ TPot. "Non-high" refers to households with low and medium household as-
sets levels. "High" refers to households with high household assets level. Robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

185



Table 4.9: Outcomes conditional on live birth- October threshold
(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Alcohol& Prenatal Mth 1st Low Postnatal Days in Infant Breast Months
smoking vitamins control bweight consult hospital vitamins feeding breastf.

Panel A: All women
Treat ∗ TCert 0.109 -0.049 -0.017 -0.115* 0.118 1.777 0.004 -0.019 1.186

(0.081) (0.077) (0.297) (0.067) (0.094) (1.193) (0.071) (0.063) (0.980)
Treat -0.038 0.052 -0.416** 0.040 0.055 -0.084 0.022 -0.017 -0.955

(0.044) (0.052) (0.198) (0.039) (0.055) (0.678) (0.041) (0.038) (0.783)
TCert -0.065 0.131 -0.006 0.122* 0.034 -0.704 -0.049 -0.003 -4.803***

(0.089) (0.092) (0.361) (0.071) (0.101) (1.183) (0.076) (0.068) (1.202)

Observations 520 486 486 520 520 517 520 520 344
R-squared 0.123 0.108 0.178 0.027 0.104 0.024 0.064 0.021 0.213

Panel B: Non-high hh assets index
Treat ∗ TCert 0.087 0.024 -0.106 -0.139* 0.162 2.559 -0.006 -0.089 0.053

(0.092) (0.089) (0.351) (0.082) (0.108) (1.644) (0.086) (0.079) (1.314)
Treat -0.082* 0.014 -0.453** 0.043 0.062 -0.241 0.035 0.025 -0.388

(0.048) (0.060) (0.227) (0.046) (0.060) (0.760) (0.047) (0.043) (0.926)
TCert -0.087 0.130 -0.070 0.186** 0.034 -0.336 -0.076 -0.051 -3.854***

(0.099) (0.107) (0.417) (0.082) (0.108) (1.439) (0.088) (0.076) (1.459)

Observations 399 366 366 399 399 396 399 399 249
R-squared 0.130 0.116 0.130 0.037 0.059 0.029 0.062 0.036 0.216

Panel C: High hh assets index
Treat ∗ TCert 0.230* -0.267* 0.101 0.012 0.119 -0.341 -0.020 0.195** 4.159**

(0.121) (0.138) (0.744) (0.055) (0.279) (1.838) (0.058) (0.088) (1.618)
Treat 0.167** 0.171 0.009 0.059 -0.103 0.857 -0.033 -0.197** -2.896**

(0.070) (0.120) (0.460) (0.042) (0.182) (1.347) (0.046) (0.076) (1.448)
TCert -0.049 0.196 0.141 -0.140 -0.081 -1.599 0.094 0.087 -9.225***

(0.152) (0.162) (0.831) (0.086) (0.319) (2.102) (0.068) (0.121) (1.998)

Observations 121 120 120 121 121 121 121 121 95
R-squared 0.215 0.103 0.184 0.170 0.140 0.193 0.062 0.237 0.436

pval diff 0.335 0.071 0.796 0.125 0.882 0.232 0.889 0.015 0.046

Time trend Yes Yes Yes Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ind cov Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: (1) 1 if mother consumed alcohol or smoked during pregnancy;
(2) 1 if mother took prenatal vitamins; (3) month of first prenatal control; (4) 1 if child is born
with <2500 g; (5) 1 if mother and child had a postnatal control; (6) number of days in hos-
pital after birth; (7) 1 if infant was given vitamins; (8) 1 if infant was breastfed; (9) number
of months of breastfeeding. Treat is 1 for employed women and 0 for housewives. TCert

is 1 for births occurring after January 2004. Controls: linear time trend, quarter of concep-
tion fixed effects; individual controls(number of previous abortions at pregnancy i, age at
pregnancy i, educational level, marital status, rural dummy, number of members in house-
hold). Regressions include TPot that is 1 for births occurring between October-December
2003, and the interaction term Treat ∗TPot. "Non-high" refers to households with low and
medium household assets levels. "High" refers to households with high household assets
level. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.10: Robustness -Moldova as control

(1) (2) (3) (4)
A: Conceptions per 1000 DD DD DD Non-high DD High

Treat ∗ TCert -0.043 -0.043 -0.084 0.047
(0.451) (0.456) (0.551) (0.728)

Treat 0.553* 0.553* 0.316 1.073**
(0.326) (0.327) (0.422) (0.450)

TCert 0.161 0.038 -0.077 0.291
(0.557) (0.594) (0.654) (0.915)

Observations 62 62 62 62
R-squared 0.131 0.151 0.073 0.220
Time trend Yes Yes Yes Yes
Quarter FE No Yes Yes Yes

(1) (2) (3) (4) (5)
B: Abortion DD DD DD DD Nonhigh DD High

Treat ∗ TCert -0.062 -0.061 -0.059 -0.089 -0.003
(0.061) (0.057) (0.056) (0.065) (0.081)

Treat -0.045 -0.097** -0.097** -0.079 -0.160**
(0.045) (0.043) (0.043) (0.049) (0.063)

TCert -0.160** -0.149** -0.172** -0.140** -0.204***
(0.072) (0.067) (0.068) (0.071) (0.075)

Observations 1,217 1,217 1,217 1,040 901
R-squared 0.022 0.173 0.176 0.177 0.182
Time trend Yes Yes Yes Yes Yes
Quarter FE No No Yes Yes Yes
Ind.cov. No Yes Yes Yes Yes

Notes: Dependent variable: Panel A: monthly number of conceptions per 1000 women.
Panel B:1 if pregnancy terminated using abortion. Treat is 1 for employed women and 0
for housewives. TCert is 1 for conceptions occurring after April 2003. Controls: linear time
trend, quarter of conception fixed effects; individual controls(number of previous abortions
at pregnancy i, age at pregnancy i, educational level, marital status, rural dummy, number
of members in household). Regressions include TPot that is 1 for conceptions occurring
between January-March 2003, and the interaction term Treat ∗ TPot. "Non-high" refers to
households with low and medium household assets levels. "High" refers to households with
high household assets level. Robust standard errors in parentheses. *** p<0.01, ** p<0.05,
* p<0.1
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Table 4.11: Robustness: Outcomes conditional on live birth-Moldova as control
(1) (2) (3) (4) (5) (6)

VARIABLES Prenatal Mth 1st Low Postnatal Breast Months
vitamins control bewight consult feeding breastf.

Panel A: All women
Treat ∗ TCert 0.014 -1.209 -0.079 0.021 -0.028 -4.764***

(0.079) (1.361) (0.054) (0.087) (0.050) (1.073)
Treat 0.335*** -0.827*** 0.097*** -0.383*** -0.092*** -2.838***

(0.051) (0.221) (0.034) (0.056) (0.034) (0.882)
TCert 0.033 2.623 -0.072 0.023 -0.015 2.412

(0.141) (2.601) (0.084) (0.128) (0.070) (2.252)

Observations 640 562 647 647 578 481
R-squared 0.235 0.042 0.029 0.154 0.068 0.171

Panel B: Non-high hh assets index
Treat ∗ TCert 0.065 -1.226 -0.076 0.051 -0.060 -5.293***

(0.087) (1.360) (0.070) (0.102) (0.070) (1.263)
Treat 0.336*** -0.832*** 0.123*** -0.461*** -3.084*** -5.336***

(0.059) (0.307) (0.046) (0.064) (0.046) (1.074)
TCert 0.017 2.490 0.001 0.030 0.010 3.097

(0.156) (2.885) (0.087) (0.133) (0.079) (2.514)

Observations 538 460 544 544 475 402
R-squared 0.207 0.039 0.030 0.206 0.105 0.119

Panel C: High hh assets index
Treat ∗ TCert -0.075 -1.268 -0.082 -0.036 0.021 -4.596***

(0.099) (1.503) (0.060) (0.130) (0.051) (1.250)
Treat∗ 0.349*** -1.002** 0.055 -0.242*** -0.052 -2.806**

(0.062) (0.388) (0.043) (0.087) (0.042) (1.011)
TCert -0.030 3.177 -0.097 -0.023 0.008 3.131

(0.164) (3.397) (0.080) (0.143) (0.051) (2.617)

Observations 473 395 474 474 405 371
R-squared 0.209 0.046 0.029 0.068 0.101 0.147

pval diff 0.224 0.521 0.714 0.208 0.739 0.703

Time trend Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Ind. cov. Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: (1) 1 if mother took prenatal vitamins; (2) month of first prenatal
control; (3) 1 if child is born with <2500 g; (4) 1 if mother and child had a postnatal control;
(5) 1 if infant was breastfed; (6) number of months of breastfeeding. Treat is 1 for employed
women and 0 for housewives. TCert is 1 for births occurring after January 2004. Controls:
linear time trend, quarter of conception fixed effects; individual controls(number of previous
abortions at pregnancy i, age at pregnancy i, educational level, marital status, rural dummy,
number of members in household). Regressions include TPot that is 1 for births occurring
between April-December 2003, and the interaction term Treat ∗ TPot."Non-high" refers to
households with low and medium household assets levels. "High" refers to households with
high household assets level. Robust standard errors in parentheses. *** p<0.01, ** p<0.05,
* p<0.1
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Table 4.12: Robustness -Mother fixed effects

(1) (2) (3)
VARIABLES Baseline Non-high High

Panel A: Conception
Treat ∗ TCert 0.013 0.009 0.024

(0.017) (0.020) (0.045)
TCert -0.010 -0.009 -0.019

(0.015) (0.015) (0.043)

Observations 6,774 4,748 2,026
R-squared 0.561 0.559 0.563
Ind cov Yes Yes Yes

Panel B: Abortion
Treat ∗ TCert -0.208 -0.276 -0.121

(0.144) (0.186) (0.625)
TCert -0.203 -0.186 -0.432

(0.151) (0.162) (0.576)

Observations 529 445 84
R-squared 0.812 0.821 0.827
Ind cov Yes Yes Yes

Notes: Panel A: dependent variable is 1 if women conceived in period "t" (t=0 for January
2000-March 2003; t=1 for April 2003-July 2004). Controls: number of previous abortions
at pregnancy i,number of children at pregnancy i. Panel B: sample of women with at leat
2 pregnancies in the interval January 2000-July 2004. Dependent variable is 1 if pregnancy
i was terminated using abortion. Treat is 1 for employed women and 0 for housewives.
TCert is 1 for conceptions occurring after April 2003. Controls: number of previous abor-
tions at pregnancy i, number of children at pregnancy i. Regressions include TPot that is
1 for conceptions occurring between January-March 2003."Non-high" refers to households
with low and medium household assets levels. "High" refers to households with high house-
hold assets level. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.13: Sensitivity to specification

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

I Concept per1000 0.464 0.464 0.435 0.464 0.464 0.464
(0.480) (0.482) (0.496) (0.466) (0.484) (0.485)

II Prob abortion -0.047 -0.052 -0.048 -0.046 -0.046 -0.046
(0.059) (0.059) (0.060) (0.060) (0.059) (0.059)

III

Alcohol, smoke 0.136 0.128 0.132 0.134 0.136 0.136
(0.084) (0.084) (0.087) (0.086) (0.084) (0.084)

Prenatal vitamins -0.060 -0.062 -0.037 -0.069 -0.060 -0.060
(0.083) (0.084) (0.088) (0.086) (0.084) (0.083)

Mth 1st control -0.012 -0.004 -0.109 0.079 -0.020 -0.012
(0.315) (0.316) (0.334) (0.320) (0.314) (0.315)

Low birth weight -0.112 -0.123* -0.120 -0.117 -0.112 -0.112
(0.072) (0.072) (0.077) (0.074) (0.072) (0.072)

Postnatal consult 0.107 0.095 0.065 0.089 0.107 0.106
(0.099) (0.100) (0.105) (0.101) (0.100) (0.100)

Days in hosp 1.497 1.482 1.781 1.592 1.497 1.505
(1.255) (1.276) (1.389) (1.296) (1.256) (1.259)

Vitamins to infant 0.002 0.010 0.025 -0.016 0.002 -0.000
(0.076) (0.075) (0.082) (0.075) (0.076) (0.075)

Breastfeeding -0.015 -0.019 -0.006 0.003 -0.015 -0.013
(0.065) (0.066) (0.067) (0.066) (0.065) (0.065)

Mths breastfeed 1.219 1.145 1.359 1.084 1.165 1.092
(1.104) (1.120) (1.182) (1.126) (1.081) (1.091)

Notes: (1) Baseline specification; (2)Exclude March 2003; (3) Exclude March and April
2003; (4) Conception month fixed effects; (5) Quadratic trend; (6) Split trend.
Panel I: Regression dos not control for any individual level characteristics. Panel II and III:
Regressions include individual controls(number of previous abortions at pregnancy i, age at
pregnancy i, educational level, marital status, rural dummy, number of members in house-
hold). Panel I and II: TCert is 1 for conceptions occurring after April 2003. Regressions
include TPot that is 1 for conceptions occurring between January-March 2003, and the in-
teraction term Treat ∗ TPot. Panel III: TCert is 1 for births occurring after January 2004.
Regressions include TPot that is 1 for births occurring between April-December 2003, and
the interaction term Treat ∗ TPot. "Non-high" refers to households with low and medium
household assets levels. "High" refers to households with high household assets level. Ro-
bust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.14: Probability of conception: conceptions per 1000 women, Weighted
Least Squares

(1) (2) (3) (4)
VARIABLES DD DD DD Non-high DD High

Treat ∗ TCert 0.460 0.460 0.673 -0.043
(0.471) (0.480) (0.663) (0.697)

Treat -0.454 -0.454 -2.233*** 3.411***
(0.366) (0.366) (0.527) (0.458)

TCert 0.048 0.087 -0.010 0.894
(0.538) (0.589) (0.790) (1.131)

Observations 62 62 62 62
R-squared 0.171 0.181 0.404 0.586

Notes: Dependent variable: monthly number of conceptions per 1000 females. Treat is 1
for employed women and 0 for housewives. TCert is 1 for conceptions occurring after April
2003. Controls: linear time trend, quarter of conception fixed effects. Regressions include
TPot that is 1 for conceptions occurring between January-March 2003, and the interaction
term Treat ∗ TPot. "Non-high" refers to households with low and medium household
assets levels. "High" refers to households with high household assets level. Estimation
using Weighted Least Squares. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.15: Conditional on conception: Probability of abortion, Weighted Least
Squares

(1) (2) (3) (4) (5)
VARIABLES DD DD DD DD Non-high DD High

Treat ∗ TCert -0.050 -0.069 -0.069 -0.103* 0.001
(0.071) (0.050) (0.050) (0.058) (0.159)

Treat -0.164*** 0.004 0.005 0.006 0.087
(0.049) (0.037) (0.037) (0.041) (0.077)

TCert -0.123 -0.146*** -0.163*** -0.140** -0.361**
(0.084) (0.054) (0.061) (0.065) (0.181)

Observations 1,008 1,008 1,008 801 207
R-squared 0.049 0.367 0.369 0.373 0.404

Notes: Dependent variable: 1 if pregnancy terminated using abortion. Treat is 1 for em-
ployed women and 0 for housewives. TCert is 1 for conceptions occurring after April 2003.
Controls: linear time trend, quarter of conception fixed effects; individual controls(number
of previous abortions at pregnancy i, age at pregnancy i, educational level, marital status,
rural dummy, number of members in household). Regressions include TPot that is 1 for
conceptions occurring between January-March 2003, and the interaction term Treat∗TPot.
"Non-high" refers to households with low and medium household assets levels. "High" refers
to households with high household assets level. Estimation using Weighted Least Squares.
*** p<0.01, ** p<0.05, * p<0.1
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Table 4.16: Outcomes conditional on live birth- Weighted Least Squares

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Alcohol& Prenatal Mth 1st Low Postnatal Days in Infant Breast Months
smoking vitamins control bweight consult hospital vitamins feeding breastf.

Panel A: All women
Treat ∗ TCert 0.097 -0.095 0.067 -0.090 0.123 1.954 -0.016 0.001 1.012

(0.078) (0.077) (0.289) (0.069) (0.099) (1.452) (0.071) (0.063) (1.036)
Treat -0.061 0.074 -0.495** 0.039 0.047 -0.865 0.014 -0.019 -1.038

(0.045) (0.058) (0.210) (0.046) (0.062) (0.996) (0.049) (0.042) (0.947)
Treat -0.030 0.188 1.080** -0.011 0.170 -0.196 -0.059 -0.125 -5.832***

(0.134) (0.137) (0.501) (0.125) (0.143) (1.432) (0.101) (0.096) (2.217)

Observations 520 486 486 520 520 517 520 520 344
R-squared 0.103 0.089 0.235 0.026 0.103 0.080 0.044 0.017 0.209

Panel B: Non-high hh assets index
Treat ∗ TCert 0.090 -0.013 0.038 -0.115 0.145 2.166 -0.015 -0.023 -0.296

(0.088) (0.088) (0.344) (0.087) (0.114) (1.658) (0.090) (0.079) (1.388)
Treat -0.123*** 0.031 -0.562** 0.038 0.067 -0.878 0.016 -0.013 -0.308

(0.047) (0.066) (0.247) (0.053) (0.066) (1.047) (0.054) (0.050) (1.085)
TCert -0.043 0.180 0.842 0.148 0.177 -0.441 -0.128 -0.138 -4.865**

Observations 399 366 366 399 399 396 399 399 249
R-squared 0.118 0.108 0.203 0.032 0.063 0.081 0.042 0.031 0.184

Panel C: High hh assets index
Treat ∗ TCert 0.054 -0.285 -0.042 0.055 0.410 2.118 -0.038 0.133* 5.984***

(0.055) (0.176) (0.686) (0.055) (0.306) (1.897) (0.066) (0.078) (2.081)
Treat 0.018 0.172 -0.072 0.016 -0.353 -1.712 -0.016 -0.114 -5.164***

(0.037) (0.163) (0.486) (0.037) (0.229) (1.484) (0.059) (0.069) (1.915)
TCert -0.633** 0.196 1.682* -0.646** -0.394 -2.199 0.097 -0.224 -11.026***

(0.286) (0.308) (0.898) (0.286) (0.510) (3.804) (0.152) (0.136) (4.034)

Observations 121 120 120 121 121 121 121 121 95
R-squared 0.265 0.096 0.150 0.272 0.137 0.169 0.065 0.130 0.504

Time trend Yes Yes Yes Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Ind cov Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: (1) 1 if mother consumed alcohol or smoked during pregnancy;
(2) 1 if mother took prenatal vitamins; (3) month of first prenatal control; (4) 1 if child is born
with <2500 g; (5) 1 if mother and child had a postnatal control; (6) number of days in hos-
pital after birth; (7) 1 if infant was given vitamins; (8) 1 if infant was breastfed; (9) number
of months of breastfeeding. Treat is 1 for employed women and 0 for housewives. TCert

is 1 for births occurring after January 2004. Controls: linear time trend, quarter of concep-
tion fixed effects; individual controls(number of previous abortions at pregnancy i, age at
pregnancy i, educational level, marital status, rural dummy, number of members in house-
hold). Regressions include TPot that is 1 for births occurring between October-December
2003, and the interaction term Treat ∗TPot. "Non-high" refers to households with low and
medium household assets levels. "High" refers to households with high household assets
level. Estimation using Weighted Least Squares. *** p<0.01, ** p<0.05, * p<0.1
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Table 4.17: Heterogenous effects

(1) (2) (3) (4) (5) (6) (7) (8)
Baseline Low i wage Married Unmarried Younger Older Rural Urban

I Conceptions 0.464 0.484 0.318 0.754 1.341 0.381 0.352 0.553
(0.480) (2.873) (0.675) (0.554) (1.333) (0.329) (0.884) (0.478)

II Abortion -0.047 -0.461 -0.072 -0.044 -0.070 -0.045 -0.110 0.018
(0.059) (0.304) (0.064) (0.182) (0.116) (0.072) (0.081) (0.112)

III

Alcohol&smoking 0.136 0.126 0.128 0.618** 0.164 0.177 0.144 0.069
(0.084) (0.089) (0.087) (0.270) (0.139) (0.109) (0.108) (0.129)

Vitamins -0.060 -0.051 -0.122 -0.059 0.055 -0.178* 0.014 -0.081
(0.083) (0.089) (0.085) (0.353) (0.151) (0.093) (0.109) (0.146)

Mth 1st control -0.012 -0.006 0.137 -0.994 -0.415 0.216 -0.147 0.119
(0.315) (0.335) (0.339) (1.190) (0.545) (0.403) (0.490) (0.443)

Lowbw -0.112 -0.097 -0.084 -0.562** -0.100 -0.083 -0.074 -0.038
(0.072) (0.078) (0.079) (0.222) (0.113) (0.096) (0.100) (0.121)

Postnat consult 0.107 0.117 0.125 -0.571** 0.122 0.093 0.430*** -0.177
(0.099) (0.106) (0.110) (0.285) (0.169) (0.131) (0.131) (0.187)

Days in hosp 1.497 1.774 1.916 -0.312 1.318 2.713 3.887 -0.430
(1.255) (1.445) (1.356) (1.673) (1.373) (1.767) (2.513) (1.639)

Infant vitamins 0.002 -0.009 -0.023 0.241 -0.074 -0.018 -0.008 -0.014
(0.076) (0.082) (0.079) (0.192) (0.136) (0.087) (0.113) (0.146)

Breastfeeding -0.015 -0.051 -0.040 0.074 0.114 -0.090 0.012 0.003
(0.065) (0.072) (0.069) (0.316) (0.093) (0.093) (0.086) (0.117)

Mths breastfeeding 1.219 1.727 0.801 -11.527* 1.476 0.550 -0.184 1.847
(1.104) (1.244) (1.152) (6.176) (2.398) (1.376) (1.846) (1.712)

Notes: (1) Baseline specification; (2)Subsample of employed women with imputed wages
below the threshold; (3) Subsample: married women; (4) Subsample: unmarried women;
(5) Subsample: younger than 24 at pregnancy; (6)Subsample: older than 24 at pregnancy;
(7) Subsamle: rural residence; (8) Subsample: urban residence. Only showing estimated
coefficient on Treat∗TCert, where Treat is 1 for employed women and 0 for housewives.
TCert is 1 for conceptions occurring after April 2003.
Panel I: Regression dos not control for any individual level characteristics. Panel II and III:
Regressions include individual controls(number of previous abortions at pregnancy i, age at
pregnancy i, educational level, marital status, rural dummy, number of members in house-
hold). Panel I and II: TCert is 1 for conceptions occurring after April 2003. Regressions
include TPot that is 1 for conceptions occurring between January-March 2003, and the in-
teraction term Treat ∗ TPot. Panel III: TCert is 1 for births occurring after January 2004.
Regressions include TPot that is 1 for births occurring between April-December 2003, and
the interaction term Treat ∗ TPot. All regressions include a linear time trend and concep-
tion quarter fixed effects."Non-high" refers to households with low and medium household
assets levels. "High" refers to households with high household assets level. Robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Figure 4.1: Maternity Leave Benefits

Notes: Figure illustrates the monthly benefits which would have been received by
employed mothers starting with January 2004 under the alternative regimes, de-
pending on the application date to the benefits. Upper left panel presents the ben-
efits which would be received under the previous regime: proportional benefits for
all income levels, irrespective of the application date. Upper right panel presents
the proposed changes in the first EO: up to an income of 235 USD, women would
receive a proportional benefit, irrespective of the application date, and above 235
USD they would receive a fixed benefit, irrespective of the application date. Lower
left panel presents the final provisions of the changed law: women applying be-
fore December 31, 2003 would receive a proportional benefit, for all income levels;
women applying after January 1, 2004 would receive a fixed benefit, irrespective of
their income.
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Figure 4.2: Number of births

Notes: Series of monthly number of live birth on left axis. De-seasonalized monthly series
of live births (residual series after controlling for month dummy variables) on the right axis.
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Figure 4.3: Net wages of employed women, GGS data

Notes: The distribution of net wages (thousand lei) of employed women (all and wimen
with children under 2 who are working). Source: Generations and Gender Survey 2005.
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Figure 4.4: Potential selection effects of the policy change announcement
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Notes: On the horizontal axis there are the conception (birth) months. On the vertical axis
there are the pre-birth average income categories of the mother: above 230 USD per month
(women whose benefits would be smaller under the fixed scheme than under the proportional
scheme), and below 230 USD per month (women whose benefits would be larger under the
fixed scheme than under the proportional scheme).
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Figure 4.5: Occupational status of women

Notes: Quarterly stock women (unbroken line) and housewives (dashed line), 2000-2006.
Vertical dotted lines delimit analysis sample. Vertical unbroken line marks the policy
change announcement month. vertical gray unbroken line marks the time when RHS-Ro
survey was conducted. Source: Statistics Romania.
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Figure 4.6: Average maternal characteristics by quarter of conception

Notes: Average maternal characteristics by quarter of conception. Vertical dotted lines
delimit analysis sample. Vertical unbroken line marks the policy change announcement
month.
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Figure 4.7: Number of conceptions and probability of abortion by quarter of con-
ception

Notes: Average number of conceptions per 1000 women and average abortion rates by quar-
ter of conception. Vertical dotted lines delimit analysis sample. Vertical unbroken line marks
the policy change announcement month.
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Figure 4.8: Early investments in child health by quarter of conception

Notes: Average outcomes conditional on live birth, by quarter of birth. Vertical dotted lines
delimit analysis sample. Vertical unbroken line marks the policy change month.
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Appendix

Imputed wages

As a second robustness check, I employ a synthetic matching (synthetic linkage)
procedure in which I use a donor dataset to impute the wage income, to my pri-
mary dataset, the RHS-Ro. As donor dataset I use the Barometer of Public Opin-
ion (BOP), a survey conducted in May 2003 (multiple waves available). BOP in-
cludes a representative sample of individuals and records the after tax wage income
for April 2003, in addition to a series of socio-economic characteristics similar to
those in RHS (e.g. education, occupational status, household assets, marital status,
and household size) -the matching variables. These matching variables have the
same marginal and joint distribution in both datasets as revealed by Kolmogorov-
Smirnov tests, hence they are suitable for use in a synthetic matching procedure. As
matching methods I use 1) a mixed method using propensity scores, and 2) hot deck
method using Mahalanobis distance. In the mixed method, I use a propensity score
to determine for each employed woman in RHS her n (n = 1, 4) nearest "neigh-
bours" from the BOP, and obtain her predicted/imputed wage income as an average
of the wage income of her closest "neighbours" (as calculated by psmatch2). For
the hot deck method, I define the distance as Mahalanobis distance and hence the
method retrieves "live values" from the donor dataset. I use both methods and vary
the number of nearest neighbors to be able to verify the robustness of the results to
this crucial definition of earnings level. After having obtained the predicted wage
income, I use a 5 mil. ROL threshold, a conservative bound for 5.8 mil. ROL
threshold, which the net wage corresponding to a pre-tax wage of 7.6 mil. ROL, to
divide the women in the RHS sample in high earners (HE) and low earners (LE).

203



Table 4.18: 3 months window, Probability of abortion

(2) (3) (4) (5) (6)
VARIABLES DD DD DD DD Non-high DD High

Treat ∗ TCert -0.084 -0.076 -0.068 -0.143 0.195
(0.093) (0.085) (0.085) (0.095) (0.311)

Treat 0.022 0.053 0.048 0.077 -0.125
(0.056) (0.056) (0.057) (0.061) (0.205)

TCert -0.087 -0.061 -0.059 -0.099 -0.175
(0.099) (0.088) (0.088) (0.094) (0.329)

Observations 509 509 509 420 89
R-squared 0.008 0.216 0.218 0.246 0.298

Notes:Dependent variable: 1 if pregnancy terminated using abortion. Controls: linear time
trend, quarter of conception fixed effects; individual controls(number of previous abortions
at pregnancy i, age at pregnancy i, educational level, marital status, rural dummy, number of
members in household). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *
p<0.1
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Table 4.19: 3 months window, Outcomes conditional on live birth
(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Alcohol& Prenatal Mth 1st Low Postnatal Days in Infant Breast Months
smoking vitamins control bweight consult hospital vitamins feeding breastf.

Panel A: All women
Treat ∗ TCert -0.014 -0.223* 0.145 -0.143 0.203 1.878* 0.025 -0.117 1.379

(0.129) (0.126) (0.502) (0.108) (0.151) (1.079) (0.102) (0.107) (1.891)
Treat 0.077 0.075 -0.647* 0.069 0.028 -1.124 -0.033 -0.025 -0.555

(0.081) (0.083) (0.333) (0.071) (0.083) (0.696) (0.071) (0.068) (1.536)
Treat 0.041 0.237* 0.005 0.014 0.118 -1.128 -0.014 -0.014 -5.021**

(0.134) (0.141) (0.658) (0.113) (0.138) (0.989) (0.100) (0.101) (2.120)

Observations 192 179 178 192 192 189 192 192 137
R-squared 0.197 0.139 0.135 0.036 0.141 0.049 0.027 0.077 0.168

Panel B: Non-high hh assets index
Treat ∗ TCert -0.033 -0.174 0.074 -0.170 0.235 1.391 0.091 -0.205 1.192

(0.152) (0.151) (0.605) (0.137) (0.171) (1.320) (0.126) (0.137) (2.592)
Treat 0.036 0.015 -0.632* 0.098 0.009 -0.571 -0.057 -0.022 -0.893

(0.086) (0.096) (0.378) (0.079) (0.083) (0.630) (0.085) (0.079) (1.771)
TCert 0.084 0.184 -0.034 0.040 0.198 -1.102 -0.035 0.012 -3.366

(0.154) (0.162) (0.764) (0.125) (0.142) (1.035) (0.115) (0.115) (2.524)

Observations 155 142 141 155 155 152 155 155 104
R-squared 0.172 0.150 0.087 0.047 0.134 0.052 0.028 0.112 0.160

Panel C: High hh assets index
Treat ∗ TCert 0.088 -0.351 -0.290 0.320 -0.210 9.102*** 0.037 0.165 -1.421

(0.336) (0.328) (1.339) (0.253) (0.567) (3.221) (0.090) (0.174) (4.424)
Treat 0.283 0.374 -0.953** -0.193 -0.030 -6.572*** -0.045 -0.096 4.074

(0.229) (0.306) (0.381) (0.184) (0.494) (2.046) (0.061) (0.120) (3.642)
TCert -0.121 0.474 1.095 -0.526 -0.002 -9.903*** -0.117 -0.259 -6.841

(0.271) (0.374) (1.393) (0.322) (0.598) (3.527) (0.144) (0.261) (5.124)

Observations 37 37 37 37 37 37 37 37 33
R-squared 0.496 0.424 0.447 0.350 0.304 0.573 0.224 0.261 0.621

Time trend Yes Yes Yes Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ind cov Yes Yes Yes Yes Yes Yes Yes Yes Yes

Dependent variable: (1) 1 if mother consumed alcohol or smoked during pregnancy; (2) 1 if
mother took prenatal vitamins; (3) month of first prenatal control; (4) 1 if child is born with
<2500 g; (5) 1 if mother and child had a postnatal control; (6) number of days in hospital after
birth; (7) 1 if infant was given vitamins; (8) 1 if infant was breastfed; (9) number of months
of breastfeeding. Controls: linear time trend, quarter of conception fixed effects; individual
controls(number of previous abortions at pregnancy i, age at pregnancy i, educational level,
marital status, rural dummy, number of members in household). Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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