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Abstract

What is the lasting and intergenerational impacpmividing women with contraception? This
paper uses a series of municipal-level experimen&wveden between 1989 and 1998 to study
the role of oral contraception (the pill) subsidaswomen’s and children’s health, education,
and economic outcomes. To examine the effectseoptiicy we combine differences in subsidy
exposure across municipality, time, and age eligibi We first show that subsidized
contraception for young women increased pill saleading to fewer abortions and lower
fertility. We then document significant selectidifeets on the type of mothers affected. Women
giving birth despite being eligible for the subsiagre not as likely to graduate from high school
and smoked less during pregnancy compared to simitanen who had a child before the
reform. While their children were born with betteitial health, they do worse in school.
Conversely, women who qualified for the subsidy maty have given birth at ages above the
subsidy’s mandated upper bound are more educaed heggher wages, and are more likely to
enter a father’'s name on the birth certificate ontcast to ineligible women of the same cohort.
Children eventually born to women of the formerwgrdad better infant health and do better in
school compared to their ineligible peers. Togetherevidence shows that improved access to
the pill have substantial effects on the next gathen’s educational and socio-economic success.
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l. I ntroduction

What is the lasting and intergenerational impacpraividing women with additional means of
contraception? Evidence on this important questionains scarce as greater availability affects
the composition of women having children and th@ng of conception both in the short- and in
the long-run. That is, the “power of the pill” faromen and their children crucially depends on
whether and for whom it enables postponing thesi@tiof having a child. In this paper, we
shed light on the issue by exploring a nation-wpadicy experiment in Sweden in the early
1990s that decreased the price of oral contraceptivsing individual-level registry data and the
fact that the reform induced quasi-experimentalatian in the cost of the pill allows us to
identify heterogeneous short- and long-term effestshealth and education across different
groups of women and their children.

A number of influential studies have establisheat the legalization of oral contraceptives
(the pill) in the US had significant effects on wem's fertility and career decisions (see, for
example, Goldin and Katz, 2002; Bailey 2006, 20G8jdi, 2008; Hock, 2007). Women who
were given access to contraceptive technologieshat higher levels of education and delayed
their first marriage and fertility. Moreover, simgplowering the cost of oral contraception has
been found to increase the age at first childbgar@md lower overall fertility in the affected
group of women (Bailey, 2011; Kearney and Leving)9®. In short, better and cheaper access
to contraception improves women'’s socio-econonaoding.

A separate literature studies the strong and pergisorrelation between family socio-
economic status (SES) and children’s health andbeiely (see Currie, 2009 for a review).
College educated mothers have healthier childrenr{€and Moretti, 2002; Miller, 2005) and
the association between maternal SES and childree&dth becomes more pronounced as
children age, indicating that the long-term bewse@if higher maternal SES might exceed the
immediate gains in infant health (Case, Lubotsky Raxson, 2002; Case, Fertig, and Paxson,
2005). It is also well known that healthier childreave better adult outcomes. For example,
using registry data on twins Black, Devereux, aatv&es (2005) show that higher birth weight
twins are taller, have higher 1Q scores, and aehimtter earnings and education.

These facts suggest that the “power of the piltears beyond the affected generation of

women into improved health and social wellbeingtair children. Better maternal SES might



not be the only channel through which improved asd® contraceptive technologies affects
future generations. Palme and Simeonova (2012)trépat children slated for adoption at birth
had worse health endowments at birth comparedeto binlogical siblings who remained with
the biological parents. Studying the long-term effef abortion prohibition in Romania, Pop-
Eleches (2006) shows that unwanted children hadeaveocio-economic outcomes. As easier
access to the pill both increases the human cagfithlture mothers and improves the chances
that their children will be “wanted”, the long-terbenefits of better access to contraceptive
technologies might significantly exceed the shertrt gains usually measured by reductions in
the abortion rates and the education and the caerexfits accruing to affected women. In this
paper we use registry data on the universe of @veiations of Swedish women and children to
test whether and how providing cheaper access & oontraception affects the inter-
generational transmission of human capital.

We exploit a nation-wide policy experiment thatueeld the price of the pill. The reform
was implemented by Swedish municipalities betwe@89land 1998. To identify the effect of
the subsidies we use a difference-in-differencdiferences strategy comparing outcomes
across municipality, time, and age eligibility. Sifieally, we examine changes in outcomes
before and after the experiment in treated andtreated municipalities, attained for eligible
mothers (ranging from ages 18 to 25) and theidcén relative to a set of ineligible mothers and
children.

Our analysis shows that the price reduction charnlgegool of mothers who conceived at
ages covered by the subsidies and carried to t€hmse selection effects impact infant and
children’s health, as well as the long-term outcemechildren born to eligible mothers before
and after the subsidy was put in plagdomen who gave birth despite being eligible for the
subsidy had better health status but lower edutatioutcomes compared to women who had a
child before the reform. The likelihood of smokidgring pregnancy decreased by 11 percent
while high school completion rates dropped by lit@et. Children born to these mothers are
healthier but less successful in school. They atkds likely to be born prematurely, have low
birth weight, or spend a night at the hospital agriheir first year of life. To put these results i
perspective, the selection effects of subsidy imigletation on low birth weight are several times
bigger than the estimated effect of smoking cessafAlmond et al, 2005) and similar in

magnitude to the impact of obtaining one year diege education (Currie and Moretti, 2005).



Despite the visible improvement in infant healtie probability of qualifying for high school is
2 percent lower for these children and the numibéaited subjects on the national exams th 9
grade increases by 13 percent 15 years later.

We also examine the impact of the reform on wombn qualified for the subsidy at some
point in their lives but may have given birth aeagbove the subsidy’s mandated upper bound.
They complete high school at a 4 percent highe, drn 11 percent extra income, and are 70
percent more likely to register a father’'s namettan birth certificate compared to women who
were never eligible for the subsidy. The long-tegffects on the children eventually born to
women who were at some point eligible for the mipak subsidies are large and important.
Their children are 25 percent less likely to benbof low birth weight, 11 percent less likely to
experience an in-hospital stay before their fitgthiday, 50 percent less likely to die in infancy,
and close to 20 percent more likely to qualify fagh school on the national examinations in
contrast to children born to ineligible women of game birth cohort.

To verify that our findings are driven by expectdtinges in demand for oral contraceptives
we further demonstrate that the subsidies increpsksiales in the affected regions and that the
teen abortion and the fertility rates decreasea r@sult.

The closest study to this one is by Ananat and ldtmgn (2012), who use Census data
from the US to demonstrate that legalizing the pibroved infant health of the children
eventually born to affected women and the averdujd’s living circumstances. The question
we are answering is slightly different, namely wiest subsidizing the price of the pill has
significant effects on the wellbeing of the nextngetion. In addition, we ask if these
improvements translate into better children’s Healid socio-economic (SES) outcomes later in
life and quantify the long-term effects of pill sihes on children’s educational success. This
paper also overcomes several limitations of previcelated work. First, we link mothers to
children and trace out children’s health from biuthtil early adulthood. Second, the nature of
the Swedish municipal experiments allowed womenanfous ages access to lower price of the
pill, so that the subsidies were offered both ensgers and to women in their early to mid-20s.
This controls for maternal age and reduces thengiateconfounding effect of maternal age at
birth. Third, all women got access to the subsideggardless of marital status, avoiding the
potential problem of marriage as a means to obstgithe pill and the ensuing complications for

identification (Edlund and Machado, 2011; Myers1 20 This would be particularly problematic



when considering children’s long-term health andicadional outcomes. Finally, the pill

subsidies were implemented more than twenty yeées the sexual revolution in Sweden and
fifteen years after the legalization of free almrtallowing us to disentangle the impact of the
reform from other significant society-wide movensfbr women’s economic liberation that
may affect young women’s behavior regardless obtralability of contraceptive means.

The rest of this paper is organized as followse Text section discusses the most
relevant previous literature and introduces thetititgonal background and the policy
experiment. We use a simple conceptual frameworKlustrate the expected impact of the
subsidies on different groups of women in SectionS8ction 4 describes the data and the
empirical strategy, and is followed by the resa#stion. Section 7 concludes.

Il. Previous literature and institutional background

Most of the previous studies have examined thetshod long-term impact of legalizing the pill
on women in the US. In a seminal paper Goldin amdlz K2002) showed that legalizing pill
access for young unmarried women increased theapiidly that they would attain college
education and raised the age at first marriageurber of subsequent papers have extended this
research to show that the “power of the pill” résdlin lower fertility (Bailey, 2006; Bailey,
2009; Guldi, 2008) and increased female labor suppld women’s compensation (Bailey,
2006). This literature utilizes changes in stateslaacross time to identify the effects of
legalizing oral contraceptives on different grogbsvomen. Ananat and Hungerman (2012) use
the same source of variation to test whether adoette pill had long-term consequences on the
children eventually born to women who were allowegdal access to the pill. They find that
upwardly mobile women in the US opted out of eahiidbearing, which we confirm in the case
of Sweden in the present study. Access to thempthie US did not significantly affect long-term
fertility, but raised the education and SES profif women who were eligible for legal
contraceptives. A shared concern for all US-bassmokrs utilizing between-state variation in
legal access to oral contraception is that by angel abortion legalization happened around the
same time in the same states, so that the sepeffat#s of the pill and abortion are hard to
identify. By contrast, abortion was legalized aneefof charge already for a decade before our

time period starts and 15 years before the firstimpality experimented with pill subsidies.



A related literature exploits US public policy clgges that reduced the price of oral
contraception for some women relative to otherswestigate the effects of lowering the price
of the pill on fertility. Kearney and Levine (200d$e the expansion of Medicaid family planning
subsidies in the early 1990s and find large redustin the birth rates of affected women. Bailey
(2012) uses the introduction of family planning gnam during the war on poverty and finds
large reductions in childbearing among poor womedro were made eligible for subsidized
contraception through these programs.

It is fairly well established that reducing barsi¢o access to contraceptive technologies
for women in the US results in reduced fertilitydammproved long-term socio-economic
outcomes for the affected groups. Both of thesenmbla could potentially affect the short- and
the long-term health and socio-economic outcometh@iext generation. There is significant
evidence that high levels of maternal educatioechf infant health (Currie and Moretti, 2005;
etc), children’s educational achievement (Meghaln® and Simeonova, 2012) as well as the
long-term health of the next generation (Palme @imdeonova, 2012). Better-off families raise
healthier children, and the family SES-childrensalh gradient becomes steeper as children
grow up (Case, Paxson and Lubotsky, 2006). Thenaté connection between early life health
and long-term SES (see Currie, 2011 and Currie8 2@0a review of the literature) suggests that
the well-established short- and long-term effe¢tthe “power of the pill” for women could have

significant long-term effects on their children'sdith and socio-economic wellbeing.

The Swedish municipal reforms and institutionalksgound

Abortion was legalized in Sweden with the adoptémhe Abortion Act in Sweden in 1974 and
has been available to women ever sindée Abortion Act entered into force on Januaty 1
1975. Legal abortions were performed even beforé51®ut a signed statement from two
physicians was required, saying that the procedia® necessary for medical reasons. Thus, the
cost of abortion decreased sharply in early 197%wWeden, abortions are considered a medical
intervention and are paid for by the universal tie@surance system. Abortions have been

available to Swedish women practically free of geasince the mid-1978s

! Abortion is up to the decision of the woman uphe 18" week for any reason whatsoever. Between ttfeat®
the 22° week the woman has to obtain permission from thtoNal Board of Health and Welfare (Socialstyra)se
2 For youths below the age of 18 abortions aredfagharge. The rest pay a “patient fee” which d#fslightly
between counties, but the range is between $9Gaba.
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The Swedish equivalent of the US Comstock Act wesealed in 1938. The Swedish
National Board of Health and Welfare approved cmaitraceptives for widespread use in 1964,
and the pill came to the market the year afterSweden one cannot legally buy birth control
pills without a prescription (except for emergermontraceptive pills). Oral contraceptives are
sold by prescription written by a medical doctomanidwife. There are several options available
to young women seeking to get on the pill. They @ait a youth clinic or a private or a public
health care facility. Youth clinics are facilitiisat offer free consultations about contraceptives
and reproductive health to teenagers, as well aeceged medical care. Minors can get a
prescription for the pill, and parental consemas required. Medical confidentiality rules apply
also to parents, and it is up to the provider ofliced care to determine whether a parent should
be informed of a minor’s contact with the medicalec system. In general, providers are not
expected to contact the parents unless the chiédahanedical condition that requires direct
parental supervision (Socialstyrelsen, 2001).

By the late 1960s, one in four women aged 15-442wesing oral contraceptives (Jonsson,
1975), a practice that increased over time. In 1347percent of the Swedish women of fertile
age who wished to avoid pregnancy used oral caeptaes (Riphagen and Schoultz, 1989).
The corresponding user rate of intrauterine dewizas 19 percent. A national survey carried out
in 1994 disaggregated usage by age showing thetam&raceptives where by far the method of
choice for young women, accounting for up to 61cpet of the contraceptive use among women
age 15-24 (Oddens and Milsom, 1998)ntra-uterine devices are not recommended forbyse
women who have not given birth in Sweden, and s likely explains the strong preference
for the pill among younger women (Socialstyrels#(1).

Oral contraceptives were offered at highly subsdiprices sponsored by the national
government until 1984. The out-of-pocket cost fgrearly supply of the pill was 15SEK in 1984
(~65SEKIin 2001 or around 8 dollars in 2001). Woroéall ages, residing anywhere if Sweden,
were eligible for the subsidies and paid the sammeobpocket price until January™11985
(Socialstyrelsen, 2001). In 1984 the subsidies \abmdished and everyone had to pay the sticker
price of the pill. The sales of oral contraceptiviexreased and the number of teen abortions
started increasing. In the late 1980s, some Swadishicipalities decided to implement their

own subsidies. The subsidies were initially impleted as pilots, and after a short test period

% These rates are very similar to rates in the sesherts in the US reported by Goldin and Katz (3002
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during which pill sales increased, made permane®obcig@lstyrelsen, 1994). Different
municipalities adopted subsidies covering differagé groups and offering different discounts.
In Table 1, we report the eligible age groups dmel year of implementation for different
municipalities. The average subsidy was 75 percehtthe sticker price of the npill
(Socialstyrelsen, 1994). The unsubsidized prica péarly supply of oral contraceptives in 2000
ranged between $45 and $120 (Socialstyrelsen, 200&) average annual total earned personal
income among 16-19 year old women in 2000 was 289D and among 20-25 year old women
around 11 800 USD.



Table 1:Subsidy implementation by location and affectedoctsh

Location

Starting date Eligible cohorts

Gavle (municipality)
Sandviken (municipality)
Partille (municipality)
Hofors (municipality)
Ockelbo (municipality)
Orebro (county)
Kristianstad (county)
Kronoberg (county)
Blekinge (county)

Solna (municipality)
Gotland (county)
Sodermanland (county)
Malmdhus (county) (except Malmd municipality)
Vasternorrland (county)
Alvsborg (county)
Vastmanland (county)
Kopparberg (county)
Varmland (county)
Jamtland (county)
Goteborg (county))

Bohuslan (county) except (Partille and Goteborg igipalities)
Gavleborg (county) (except for Gavle, Sandviken,fdf® and

Ockelbo)

Uppsala (county)

Malmd (municipality)
Halland (county)

Norrkdping (municipality)
Finspang (municipality)
Soderkoping (municipality)
Valdermarsvik (municipality)
Ostergotland (count

Jonkdping (county)
Kalmar (county)
Goteborg (municipality)
Skaraborg (county)

Vasterbotten (county)
Norrbotten (county

Nov 01, 1989 <=19*
Nov 30, 1989 <=19*
Jan 01, 1990 <=20
Mar 31, 1990 <=19*
Mar 31, 1990 <=19*

Jun 01, 1990 <=18*
Nov 29, 1990 <=18*
Jan 01, 1991 <=19
Mar 01, 1991 <=19
Sep 01, 1991 <=22
Oct 01, 1991 <= 20*
Jan 01, 1992 <=19*
Jdn 0992 <=19
Jan 01, 1992 <=19
Jan 01, 1992 <=19
Jan 01, 1992 <=19
Jan 01, 1992 <=19
Mar 01, 1992 <= 24*
Apr 01, 1992 <=24
Jul 01, 1992 <=20
Jul 01, 1992 <=20

Nov 09, 1992 <=19*
Mar 01, 1993 <=19
Mar 26, 1993 <=18

Jul 01, 1993 <=19
Jul 01, 1994 <=22
Jul 01, 1994 <=22
Jul 01, 1994 <=22
Jul 01, 1994 <=22

Jan 01, 1997 <=18
1998 <=19
Apr 01, 1994 <20
Mar 15, 1994 <21
Jan 01, 1998 <=19
Jan 01, 1998 <=19
No subsidies ever

Jan 01, 19¢ <=1¢

* Individuals are eligiblefor the subsidy until the calendar year they turis tage




[11.  Conceptual framework

We present a conceptual framework that helps feasdabout who would be the marginal
woman affected by the subsidy implementation. Weimd the reader that abortion is available
at low cost for all women throughout the period. \W&sume a sequential decision-making
process where a woman first decides whether t@usmtraceptive technology that would allow
her to avoid getting pregnant and, second, comwition pregnancy, decides whether to abort or
keep the fetus. If someone does not use contracgthiey become pregnant with probability P.
For simplicity, assume that all women use the pétfectly, that is, the probability P that a
woman becomes pregnant using the pill is zero. &tae two relevant costs: the cost of
contraception, & and the expected costs of pregnancy,pE(@hich varies across women. The
difference in E(G) arises from two sources. First, the mental céstborting, always an option
until the 18" week of gestation in Sweden, likely varies actiosividuals. Second, the cost of
carrying the pregnancy to term also varies. Thus |ével of contraceptive intensity depends on
the perceived expected costs of pregnancy and dbts of obtaining the desired level of
contraception.

Suppose the population consists of, broadly spgakiree types of women: (i) those
whose expected costs of pregnhancy significantlyesddhe costs of insuring 100% contraceptive
efficiency; (ii) those who want to conceive, an@rtifore experience pregnancy “benefits” and
will not engage in any level of contraception; afidally, (iii) those whose expected costs of
pregnancy (including the expected costs of abortawa similar to the actual costs of obtaining

perfect contraception.

Type 1: C<E(C,) or CG<P*C,
Type 2: C>E(G) or G >P*C,
Type 3: C~E(Gy) or G~P*C,

Reducing the cost of contraceptiop Will only affect Type 3 women, who are at the margf
using it. By lowering G the subsidies decrease the cost of contraceplative to the cost of
pregnancy and thus induce more Type 3 women to meee (any) contraception. This
immediately implies that the number of abortionsl dne number of births will decline as a
consequence of the subsidy. It also implies a ochamghe mix of children born after the subsidy

is implemented towards more “wanted” children, las ¢thildren born to Type 2 women will



comprise a larger fraction of the pool. Howeverisinot theoretically clear that these children
will have better health. On one hand, the margohét born to a subsidy-eligible mother post-
subsidy is less likely to be born to an indifferemther - a better-planned pregnancy may reduce
stress and ensure more conducive behavior (torehikl later health outcomes) while pregnant.
On the other hand, women who choose to give birffloang ages are likely to be of lower SES,
or to have lower expectations of their own futuaeeer and educational achievements, and so

their children are more likely to be born with wetsuman capital endowments.

Some supportive evidence from the 1985 pill subaiaglition

To get a sense of who the Type 3 women are, wehesabolition of the general pill subsidy in
1985 which worked in the opposite direction to tteanges we are exploring in the main
analysis and affected women of all ages. As atisit of the predictions, we consider changes in
characteristics of the pool of mothers due to ®@5labolition of the national subsidies.
Comparing mothers who conceived in 1984 (the lasaryof nation-wide subsidy
availability) to mothers who conceived in 1985, fived that the latter were 17.5 percent more
likely to be teenagers and the average age fdrtfire mothers fell by four months. However,
women who conceived in 1985 were about one peroent likely to have graduated from high
school in 2000 and made about 1700SEK more in 2@8pite their relatively younger ages (and
thus less work experience). This suggests thaitasginal woman who was affected by the
abolition of the general subsidy in 1985 was yoand more likely to attain higher levels of
education and earnings later in life. Rather thiéectng the poorest and least educated societal
strata, the municipal pill subsidies are thus nligsty to enable young aspiring women to delay
their first childbearing. Our Type 3 women are #iere relatively better-off educated
individuals, who bear unwanted children but for whthe cost of abortion is higher than the
cost of carrying to term. Under the assumption Thate 3 women are of a relatively higher SES

background, we have the following predictions.

Prediction 1: Women who conceive when affected by the price e will be less educated
and have a lower future income. The short- andltimg-term impact on their children is
ambiguous while they are more likely to be “wanted”, thels@ grow up in a lower SES

environment.
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Prediction 2. Women who do not conceive when affected by theepilecrease will be more
educated and have a higher future income. The-shradtthe long-term impact on their children
is unambiguousthey are both more likely to be “wanted” and gnowvin a higher SES

environment.

IV. Empirical framework and data description

Empirical Strategy

We use two related approaches in the empiricalyaizal Due to data limitations, we are
constrained to difference-in-differences modelshm estimation of subsidy effects on abortions
and pill sales. We will exploit two sources of \ion: across time and across municipalities.
The empirical model is:

Outcomey = a+ f * Pilly + u + 7+ g5 (1)

Where m indexes the municipality or county, t inelexime and the outcomes of interest are the
number of daily pill doses sold per 1000 women gésa 15-44; the number of abortions
performed; the teen conception rate, and the nuwibdarth to subsidy-eligible women. The unit
of analysis is the municipality (or county)-yeatl.c&he municipality (or county)-specific fixed
effecty absorbs any time-invariant location-specific urevieed effects, while the calendar year
dummyt absorbs time-specific trends that are common acatidocations in Sweden. In our
preferred specifications we also include countyedjzelinear trends that absorb any location-
specific trends over time.

Whenever possible, we use triple difference estonatin which we exploit three
sources of variation: across time, across munitiggl and across maternal age (or maternal
birth cohort). The main analysis is based on stpletdifferenced models of the subsidy effects
on maternal selection into childbearing at différages, children’s health, and children’s long-
term education outcomes. We perform two sets afyaes. We first study the effect of subsidy
implementation on the outcomes of interest for wom#o were of subsidy-eligible age at the

time of first childbearing and their children. Thmeain estimating equation of interest is:

Outcomej, = a + f * Pillyy, + Tjp + iy + tme + Ejme, ()
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where Outcome;,,; denotes the outcome for eligible women of coljdrt municipality m at
time t. Pill;,, is a treatment indicator equal to 1 if these womeme subsidized in a given
municipality in a given year and O otherwise. Thyaion includes municipality-yeay,,,),
cohort-municipality €;,), and cohort-time(z;;) fixed effects. The municipality-year fixed
effects control for any unobserved time-varying relsteristics that may have led some
municipalities adopt the subsidies earlier. Theotbliear fixed effects control for nation-wide
unobserved shocks to women of certain ages in itreng/ear. The cohort-municipality fixed
effects control for unobserved time-invariant cleggastics of cohorts of women residing in the
municipality.

Using this specification, we study the selectionoagh mothers before and after the
subsidy and their children’s outcomes. The outcoofdaterest are the mother’'s education and
the mother's income, and total fertility. Maritalagis is not recorded on the Swedish birth
certificate and does not carry the same meanirig #% US, since most couples co-habit and
have children before actually marrying. Thus, toxgrfor the mother’s civil status, we use an
indicator variable for a missing father’'s name.

The set of infant-health outcomes that can be coctstd from available data include:
infant death (death in the first 12 months aftethj low birth weight at delivery (below 2500
grams), very low birth weight (below 1500 gramgkgrpature delivery (defined as birth before
the 37" gestational week), very premature delivery (befbee38" week), the apgar scdrim the
first minute after the delivery, whether the cHildd an inpatient overnight stay at various ages,
and the child’s educational attainment as measbsedher performance on the high school
qualifying exams. The high school qualification mwsaare administered at"9grade and
determine whether the pupil can continue to academgh school or is better suited for

vocational education.

Our second set of empirical analyses test the guleffects on birth cohorts of women who
were eligible for the subsidized contraceptionahe point of their lives and the children they

eventually had. The main specification is againaée differenced model using variation in the

* The Apgar score is an acronym based on the faligwriteria: Appearance, Pulse, Grimace, ActiiRgspiration.
Each of these characteristics of the newborn ifuated right after birth on a scale from 0 (bad2¢good). The
respective scores are then summed to form the Agagae. Thus the resulting score ranges from @to 1
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timing of subsidy implementation across differerinicipalities, and variation across subsidy
eligibility across different birth cohorts of women

Outcome;jmy = @ + B * Pilljms + Ume + 0t + 0jm + ¥ * Xi + Eijmes 3)

where Outcome; ;. denotes the outcome of interest for woman or childf cohortj in
municipality m conceived at yedr Pill;,, is the treatment indicator. It equals 1 if the Ineot
was eligible for a pill subsidy at any point in tigeren municipality and O otherwise. The
indicatorsu,;, 8;; and 1, stand for a set of municipality-conception yeagafic interaction
dummies, a set of eligibility cohort-conception y@deraction dummies, and a set of eligibility
cohort-municipality interaction dummies. The eligth cohorts are defined based on the
municipality-specific subsidy regulations in Table For example, in the first subsidy
implementer, Gavle municipalityall women aged 18 and under are indicated as [attteo
(potentially) eligible cohort at all times.

The set of eligibility cohort-municipality specifitxed effects control for any unobserved
time-invariant characteristics that are common sl subsidy-eligible women residing in the
same municipality before and after the subsidy @nmntation. The conception year —
municipality fixed effects absorb any municipalitgar specific variation that is common across
all women who conceived in the municipality duritige same year. The eligibility cohort-
conception year fixed effects control for any cakspecific unobserved characteristics that are
the same across all women of subsidy-eligible agandless of their municipality of residence.
Specifically, equation (2) examines changes in amugs, before and after the subsidy was
implemented across municipalities, for eligible weamand children of eligible women relative
to a set of ineligible control women and childrenireeligible control women. The vectao;

includes mother characteristics, such as a dummihémother’s age at the time of birth.

Data

The data used in this analysis combine severastrggiata sources. Infant health data are based
on birth certificates. They cover all births, inding stillbirths and late-term miscarriages, that
took place in Sweden since 1973. In the analysisuge births resulting from conceptions

beginning in 1985. The vital statistics data in€udformation on maternal health and some
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demographic characteristics of the mother suchreiver she was born in Sweden, her age, and
whether she provided a father's name to be entenethe certificate. The number of prenatal
visits and an indicator for mother smoking durimggnancy were also recorded starting in the
late 1980s.

The vital statistics records also include the cguartd the municipality where the birth
took place, and a unique personal identificatiomber for the mother, the father, and the child,
that was used to link the birth records to the sameen across births and to other registry-
based data. The vital statistics also offer dedaitdormation on the child’s health at birth,
including birth weight, estimated gestation, an AfRGscore (see footnote 4) in th¥ 5", and
10" minutes, whether the child was born with any imbdefects or was stillborn. The variable
gestation age is measured in days. Together watmibnth of birth, it is used in tracing back the
birth to the month of conception. The month of apton, together with the mother’'s age at

conception and the municipality of birth are useddsign subsidy treatment status.

Using the unique mother’s identification number i the infant health records to
LISA, which is a Swedish registry database whicbords personal income, education, and
employment status in 5-year intervals. We have inbthrecords of the mother's completed
education in 2000 and her personal annual laboriregs in 2009. Completed education is not
reported (missing) for women who report that they still pursuing their studies at the time of
data gathering, thus we have incomplete recordsnofher’'s education for later cohorts.
Similarly, if the mother did not have any earnirfgsm labor-related activities (she was not

taxed), there is no annual earnings record.

Using the unique ID for the child, we linked théaint health records to the inpatient data
registry and to the school records. The Nationphtient Registry records all overnight hospital
stays nation-wide starting in 1987. It also corgaiministrative information such as date of
admission, number of days in hospital care as agellischarge diagnoses classified according to
the 9th and 10th versions of International Clasatfon of Diseases (ICD). The National Patient
Register records a hospital admission only if dliled an overnight hospital stay. Emergency

room visits and shorter-term (less than 24 houmgtient stays are not recorded.
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Table 2 presents descriptive statistics of outofanterest and the main controls used
in the analysis of registry-based individual-ledelta. The top panel presents simple means of
mother’s characteristics and outcomes of intergsiubsidy eligibility status. Subsidy eligibility
status is determined by age and municipality aflexgce, and extends from women up to the age
of 18 to women of ages up to 24 depending on tlegrmg@hic location. Thus, among other
factors, differences between the subsidy-eligible subsidy-ineligible groups reflect differences
between women who give birth to their first chitddéferent ages. We split the subsidy-eligible
age group into two subgroups — those who gave batare the implementation of the subsidies
and those who gave birth at subsidy-eligible agesnethough they were eligible for pill
subsidies.

Mothers who gave birth at subsidy-eligible ageslass likely to have graduated from
high school and have lower earnings in 2009. Thieyasso less likely to have recorded a father’s
name on the birth certificate and more likely tordnasmoked during pregnancy. Potentially
subsidy-eligible women who conceived before thelé@mgntation of subsidies are in between
the subsidy-eligible post-implementation sample #mel subsidy-ineligible sample. The one
exception is the probability of the mother havingoged during pregnancy — about 40% of these
women reported having smoked, compared to 18% miflasly aged women post-subsidy
implementation and 15% of never eligible womenlight of this, it is not come as a surprise
that infant health outcomes are worst in the suybsldjible pre-implementation group. The
probability of infant death is almost twice as higihe incidences of child deaths and
hospitalizations up to ages 1 and 5 are also stgmifly higher in this group. This simple
analysis of means suggests that the implementafigill subsidies negatively selected mothers
on SES characteristics, but positively selectedhtba the basis of health behaviors that affected

their children’s initial health endowments.

In the lower panel of Table 2 we repeat the analg§imeans but we split the sample on
the basis of affected birth cohorts of women. Tief6re subsidy” group here comprises women
of subsidy-eligible birth cohorts who gave birthtbeir first child before the subsidy could affect
them. For example, if a 17 year-old woman gavenliota child in Géavle in 1988, she would be
part of that group. If the same woman gave birtlatohild in Gavle in 1995, she would be

considered part of the “after subsidy” group. Thest striking differences between the before-
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subsidy and after-subsidy groups are in the adiesabirth and number of children born during
the observation window. On average, the pill subsi@llowed women to delay first births by
five years, and avoid one extra pregnancy. Anolidrgie difference is again in the incidence of
smoking during pregnancy. Women from subsidy-elegibirth cohorts who gave birth after
subsidy implementation were significantly less Ijkeo smoke than their peers from the same
cohort-municipality cell who chose to have childitsafore the subsidy experiments started and
less likely to smoke than the rest of the matepapulation who were never eligible for
subsidies either because of their birth cohortemalbise of their geographic location. Overall, the
infant and children’s health outcomes are consistgth this finding — children born to the
group of women who were least likely to smoke weealthier on average than the rest of the
infants in the sample. Women who were subsidydgikgiat some point of their lives and
delivered their first child after the subsidy implentation had healthier children.
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Table 2: Descriptive statistics of the main varablof interest. Singleton first births only.

Standard errors in square brackets under continuansbles means

Subsidy eligible age groups

Subsidy ineligible

Before subsidy After subsidy

Variable Obs Mean Obs Mean Obs Mean
high school graduate 24160 0.540 4314 0.355 695204 0.758
Earnings in 2009 25932 1396 26952 758 931443 1693

[1084] [878] [1293]
Mother born in Sweden 26842 0.87128363 0.811 963687 0.844
Missing father's name 26842 0.02028363 0.031 963687 0.013
Mother smoked 14437 0.398 17921 0.177 641091 0.154
N children 26844 2.6 28363 2 963693 1.83
N prenatal care visits 575 11.4 22390 10.7 436177 091
Low birth weight (<2500 grams) 26808 0.04928284 0.048 961668 0.042
Very low birth weight (<1500 grams)26808 0.009 28284 0.009 961668 0.008
Premature (<37 gestation weeks) 26842 0.0727671 0.065 960104 0.061
very premature (<35 weeks) 26842 0.0227671 0.028 960104 0.024
Infant death 26842 0.007 28363 0.004 963687 0.004
Death below age 1 26842 0.00828363 0.005 963687 0.005
Hospitalization 0-1 age 26842 0.33228363 0.276 963687 0.270
Hospitalization 1-5 age 26842 0.13128363 0.096 963687 0.104
N abortions/county 145 214 215 203 360 200
N births/municipality 1557 17.5 3210 8.6 3570 258

Affected cohorts of women

Subsidy eligible cohorts

Subsidy ineligible

Before subsidy After subsidy

high school graduate 6110 0.442 55867 0.251 661700 0.79
Earnings in 2009 8433 1282 235150 1178 740741 1817

[1043] [1044] [1321]
Mother born in Sweden 8718 0.851244181 0.811 765991 0.85
Missing father's name 8718 0.020244181 0.019 765991 0.01
Mother smoked 3167 0.260 200333 0.068 469940 0.20
Age at first birth 8718 20.134 244181  25.303 765991 28.52
N children/ mother 8718 2.466 244181 1.718 765991 1.89
N prenatal care visits 1518 9.9225752 10.6 227270 11.1
Low birth weight (<2500 grams) 8708 0.046243646 0.040 764403 0.04
Very low birth weight (<1500 grams) 8708 0.010 243646 0.007 764403 0.00¢
Premature (<37 gestation weeks) 8718 0.07243907 0.062 761987 0.061
very premature (<35 weeks) 8718 0.028243907 0.025 761987 0.02¢
Infant death 8718 0.006 244181 0.003 765991  0.00¢
Death below age 1 8718 0.007244181 0.003 765991  0.00¢
Hospitalization age 0-1 8718 0.301244181 0.243 765991 0.28]
Hospitalization age 1-5 8718 0.118244181 0.072 765991 0.11f
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Data on abortions were obtained from the SwedistioNal Board of Health and Welfare. The
data were aggregated by age group and county (ipahig) to comply with privacy rules. To
obtain the total number of conceptions we addedntimaber of abortions by age group to the
number of births to mothers of the same age gr@iourse, this number does not include an

unobserved number of early miscarriages, but shisilikely to significantly bias the statistics.

The Swedish pharmacy monopolist Apoteket providdata on sales of oral
contraceptives by county. Since there is only otsesespoused pharmacy monopolist in
Sweden, all drug sales necessarily take place enobtheir stores. The data are recorded as the
number of women who received a full yearly supdlp@l contraceptives per thousand women
of ages 15-44. Notably, these need not be the sanen, as the statistics are calculated on the
basis of daily doses sold. The data are not disagded by age group within the 15-44 range.
We thus present analysis using the aggregated Retotlata together with data from alternative

sources to gauge the effect of subsidies on salédettreated age groups.

It is important to note that the subsidies were theosnmonly decided on the municipal,
not the county, level. Thus, a number of municipegi may implement subsidies before the rest
of the county takes them up. For the purposesisfdéscriptive analysis, whenever there were
discrepancies in the years of subsidy adoption &etwdifferent municipalities in the same
county, we classified counties as subsidy-eligibden the majority of municipalities
implemented the subsidies. This is a conservatpraach as it biases the analysis against
finding a significant positive effect of subsidyogudiion on pill sales. Our estimates are therefore

likely attenuated towards zero.

Figure 1 shows a plot of the daily doses sold tanewo residing in counties that
implemented the pill subsidies around the time wfsgddy implementation. We re-center time
around the first full year during which oral corteptive subsidies were available in the county.
The red vertical line indicates the last year befitre first full year of subsidy. For example, in
Jonkdping county, the subsidies started on Aptil1894. The year 1994 is thus considered as
the year before the first full year of subsidy tbat county. As Figure 1 clearly shows, the
average pill sales were declining or flat in thgears prior to subsidy adoption but increased
significantly in the first full year of subsidy amdntinued trending upwards for the next 5 years.

In all, the number of daily doses increased frofd @4the last year without any subsidies to 255
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in the first full year, to over 316 daily doses &ays later. In other words, the percentage of
women of fertile ages using the pill increased BbGercent in a little over a year, even though

only a small fraction of those women were covengthle subsidy.

Figure 1: Evolution of oral contraceptive salesuaughthe time of subsidy adoption

Oral contraceptive sales around the time of subsidy adoption
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In figure 2 we show a similar plot of the numberaifortions to different groups of women
around the time of subsidy implementation. Herehaee the data disaggregated by (rough) age
group as well as by county, so we can contrasgtbap of subsidy- eligible women to those
who were never eligible. The data are roughly iye&f age categories, starting with the group
below 20. For counties that had subsidies covewongen up to 22 or 23, we again took a
conservative approach and included only fully-cedeage groups in the eligible group (in this
case, only abortions to women aged up to 20).aé@mage, the number of abortions fell by 16.5
percent in 2 years and continued falling for moearg after the first full year of subsidies.
Between two years before implementation and tworsyesdter, the number of abortions

performed on subsidy-eligible women fell by arous@ percent on average. Over the same
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period, the average number of abortions by coumtsubsidy-ineligible women remained stable
at around 140 abortions per county-year cell. Ihroipalities wanted to wipe out the difference
in the incidence of abortions between women inrttegins and early 20s and older women, the

subsidies appear to have achieved that goal.

Figure 2: Abortions by subsidy-eligible and subsidgligible women around the time of subsidy
adoption

Evolution of N abortions around the time of subsidy
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Another way to look at the average effects of thiesglies is to consider the trend in conceptions
by subsidy-eligible compared to subsidy-ineligitlemen. In figure 3 we plot the average ratio
of conceptions among subsidy-eligible to concetibg subsidy-ineligible women by county
and year 5 years before and 5 years after the dgulasioption. Taking the ratio to the total
number of conceptions rather than the raw numberaterable as it is not affected by secular

trends that likely impact women of all ages. As i@ shows, the ratio of eligible to ineligible
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conceptions fell by about 10% percent between dkeflll year without subsidies and the first
full year with subsidies. It continues to fall fartotal of 19 percent lower conception rate two

years after subsidy implementation compared toy®ars before.
Figure 3: Ratio of teen to total N conceptions athe time of subsidy adoption

Ratio teen conceptions to total conceptions
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Results from the formal regression analysis aresgmed below. In table 3 we show the
coefficient estimates from specifications testingthe effect of subsidies on pill sales, the ratio
of conceptions to eligible mothers and the numbdpiths to eligible mothers including year
and county (municipality)-level dummies and couletyel linear trends. Even after controlling
for unobserved county-level and time-specific festave find that on average, the number of
daily doses to subsidy-eligible women increasedabyund 13, the ratio of conceptions to
eligible women falls between 4 and 7.5 percent. We the vital statistics data to estimate the
effect on fertility, which allows us to include maipality-level fixed effects. The rightmost

panel of Table 3 thus presents the average sulesiegts on the number of eligible births per
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municipality-year cell. The number of births fallyy around 1/8 to 1/1d" post subsidy-
implementation. This effect is somewhat largentttee 7-10 percent drop in fertility due to pill
access legalization in US states reported in Ananat Hungerman (2012) but in the same
ballpark. Their results are also more likely todienuated towards zero by measurement error
as they use imputations and state-year level datalae exact timing of their treatment is less

precise.

Table 3: The effect of subsidies on pill sales enwlceptions

Yearly pill supply sold Ratio conceptions to N births to eligible

per 1000 women ages eligible mothers mothers
15-44

County-level County-level Municipality-level
Subsidy 13.45**  13.21***  -0.0044*** -0.0024** -1.84** -1.171*

(2.494) (2.796) (0.00128) (0.00108) (0.582) (0)444
Constant 275.3**  275.4**  0.0597***  0.0583***  18.I5** 460.462*

(2.918) (2.810) (0.00175) (0.00151) (0.804) (1834
Linear trends X X X
Mean of dep 266 266 0.06 0.06 12 12
Observations 504 504 400 400 4,552 4,552
R-squared 0.862 0.941 0.734 0.829 0.894 0.917

* significant at 10%; ** significant at 5%; *** sigificant at 1%
Note: The data in the first 4 columns are organibgdyear-county-cell. The data in the last two ocohg are
organized at the municipality-year cell level. Adgressions cover the period 1985-1999.

In table 4 we present similar regression analysighe effects of subsidies on the number of
abortion to eligible women. We find reductions lre number of abortions similar to Gronqvist
(2009) and of plausible magnitude given the finding pill use reported in Table 3.
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Table 4: The effect of subsidies on abortions

1) (2) 3) (4)
Eligible group 27.22%** 28.57***
(5.312) (5.246)
Eligible*subsidy -18.96** -21.23%**
(7.646) (7.665)
Subsidy 15.26 5.976 19.32 7.003
(9.859) (10.57) (13.67) (14.35)
County FE X X X X
Constant 290.8*** 59.07*** 379.9%** 58.39***
(16.78) (7.716) (11.25) (10.26)
Mean of dep var 201 201 201 201
Linear trends X X
Observations 2,160 2,160 2,160 2,160
R-squared 0.994 0.800 0.995 0.801

* significant at 10%; ** significant at 5%; *** sigificant at 1%
Note: The data are organized by year-county-agepgeell. The age groups are: <=19, 20-24, 25-28B808B5-40
and over 40. The data cover the period 1985-2004.

The results presented in tables 3 and 4 suggestighaubsidies had sizeable effects on overall

pill sales, and on the fertility rate and numbeabbrtions to groups of eligible women.

V. Results

We first report our estimates of the effect of sdpsntroduction on the selection of eligible
mothers and their children’s infant health and etiooal outcomes. In the second subsection we
compare the health and economic outcomes of cobbaffected women and the children they
eventually bore.

The effects of pill subsidies on selection into heshood

In table 5 we report the results from a series rifig-differenced specifications based on
equation (2). We are interested in differenceshangrofile of women from age groups eligible
for pill subsidies who gave birth before and aftebsidy implementation. The results from the
corresponding difference-in-differences specifimasi are reported in the Appendix.

Relative to women of subsidy-eligible ages who rddldren before the subsidy

implementation, women who chose to give birth despeing eligible for pill subsidies were
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thirteen percentage points less likely to have deted high school by 2000. They were also
more likely to have been born in Sweden and nohdaee smoked during pregnancy. The
coefficient on annual labor earnings in 2009 isitpasbut not significant. A priori it is not clear
what should be the sign of this coefficient — oa dme hand these women were more likely to
have started working earlier and accumulated wegesence. On the other hand as Table 5
shows, they were less educated. The general pithat emerges from the maternal selection
results accords with the predictions of the thecaétmodel. Children born to women who could
have used the subsidy (or abortion) to prevenhsivtere more likely to be “wanted” but also

more likely to be born in lower SES families.

Table 5: Selection of mothers — characteristicsvoimen who gave birth conditional on being
covered by the subsidies

1) 2 3) 4) (5)
Completec Income in20(9 in No father's Mother Mother
high school '00 SEK name smoked Swedish
Eligible*subsidy -0.134** 30.711 0.002 -0.018** Qo+
(0.023 (23.338 (0.002 (0.007 (0.010
Mean of dep var 0.75 1660 0.014 0.16 0.84
Eligibility*year
FE X X X X X
Municipality*year
FE X X X X X
Observation 719,99t 980,44: 1,014,59 673,38! 1,014,59
R-squared 0.183 0.144 0.043 0.122 0.061

* significant at 10%; ** significant at 5%; *** sigificant at 1%
Note: the number of observations varies becausasgeall available data for the outcome of inteteshaximize
power

In Table 6 we report the estimates of these seledffects on infant health estimated using the
triple differenced specifications. Again, the cepending diff-in-diff estimates are reported in
the Appendix. The results show an overwhelminglyitpee selection effect on infant health and
health up to age 1 of the children born to subsiilyble cohorts of women post subsidy
implementation. The incidence of infant deaths eases by 25 percent, which appears to have
been driven at least partly by the significant dase in very low birth weight (<1500 grams)
babies and very premature births (<35 weeks ofatjes). The incidence of both of these

outcomes decreases by more than half among subbgiyte mothers who choose to give birth
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after the subsidy adoption. The probability of awght hospitalization in the first year of life of
the infant is also reduced by almost 50 percerdinagonfirming that the health endowment of
infants born to young women who chose to have thassuperior to the endowment of infants
whose mothers had fewer contraceptive options agttrhave been less willing to have them.
The differences in infant health results from Artamad Hungerman’s (2012) paper using the
legalization of the pill for women under the age2df are not surprising. First, differences in
infant health across maternal SES status are margerl in the US than in Sweden. Second,
abortion was always a free option in Sweden, witile unclear whether the costs of abortion
were prohibitive for low SES young women in the U8ird, information about pill legalization
is less likely to have reached low SES women inUe while information about pill subsidies
was distributed in youth clinics and pharmaciesSweden. Fourth, teenage pregnancies,
comprising the majority of pregnancies in the Ahinpée, are at much higher risk of low birth
weight deliveries. All of these factors contributestronger selection into “wanted” births by
women in Sweden compared to the US. Finally, measent error is likely to attenuate the US
estimates downwards.
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Table 6: Infant health effects of selection dusubsidy implementation

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

(7)

(8) (9)

Infant Apgar Child
death LBW VLBW <37 weeks <35 weeks score Hosp 0-1 Hosp 1-5 death <5
Eligible*subsidy -0.001+ -0.006** -0.001 -0.013*  -0.006** 0.125* 0-012** 0.002 -0.001+
(0.001) (0.002) (0.001) (0.002) (0.001) (0.011) 0Q3) (0.003) (0.001)
Mean of dep var 0.004 0.043 0.008 0.062 0.024 8.6 0.27 0.104 0.004
Eligible age*yeal
FE X X X X X X X X X
Municipality*year
FE X X X X X X X X X
Observations 1,014,601 1,012,572 1,012,572 1,014,60,014,601 1,006,025 1,014,596 1,014,596 1,014,601
R-square 0.007 0.00¢ 0.00¢ 0.00¢ 0.00¢ 0.01¢ 0.03¢ 0.02¢ 0.00%

* significant at 10%; ** significant at 5%; *** sigificant at 1%
All standard errors are clustered on the munidipalf birth level.

Note: LBW: low birth weight, born below 2500 gramd;BW: very low birth weight, born below 1500 gran#sPGAR score is a cumulative score of infant

health at birth based on Appearance, Pulse, Grinfertvity, Respiration (see also footnote 4).
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In Table 7 we show the results of regressionsngdtr differences in education outcomes as
measured by the national high school examinatidhs. maternal selection results suggest that
children born to subsidy-eligible mothers after thabsidy implementation are negatively
selected on maternal education and thus most lifahily SES. On the other hand, these
children were born with better initial health endoents, which predisposes them to perform
better in school. In table 7 we report the coefinti estimates of the subsidy effect on three
outcomes — the total score on the high school figetion exams, the probability of qualifying
for high school based on the examinations, anchtimeber of failed subjects. Children born to
subsidy-eligible mothers are about 2.3 percent lgsdy to qualify for high school on the
national exams and fail about 5% of a standardatievi more subjects than their peers. Thus,
despite their better initial health endowment, tleglucation performance is worse than that of
their peers born to potentially subsidy-eligibldods of mothers who were conceived before the

subsidies were implemented and thus their mothexiddwer contraceptive options.

Long-term effects of the subsidies on affected cshaf women

Next, we turn to the analysis of the long-term efeof the subsidy policies on the
economic outcomes of cohorts of women who werdlddigor the subsidies at some point of
their lives and on their children. We first repdine estimates of subsidy reform effects on
maternal outcomes in table 8. It is important téeniat these effects are calculated over the
birth cohort, and therefore average outcomes régggaf whether the mother gave birth during
her subsidy-eligible or subsidy-ineligible years.

The results reported in table 8 show that on @eravomen who were affected by the
subsidy were about 3 percentage points more likelgraduate from high school, had about
18000SEK higher annual incomes from labor earning2009, were more likely to report a
father's name on the birth certificate, and lekslyi to have smoked. These are unequivocably
positive effects on women’s education and careézomnes. The evidence on age at first birth
and total completed fertility by 2010 suggests tihat subsidies decreased the total number of
children born to affected women by 5 per one thodsaothers. We can exclude effects larger

than a reduction of eight births per thousand wombno had at least one child. The effects on

28



age at first childbearing are positive. On average in twelve women delivered her first child
six months later than she would have in the absehtike subsidies. We emphasize that these
data do not include women who never had childred,thus are likely to be biased downward if
the subsidies increased the age at first childbgaufficiently so that we do not yet observe first
birth by some of the subsidy-eligible women.

These results imply that the long-term effectsimfiant health from subsidy adoption
would incorporate both the “wanted child” effectalahe influence of better maternal education

and SES status due to the reforms.
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Table 7: Children’s education outcomes —

seleatibects

1) 2) (3

Score High school qualifie N failed subjeci
Eligible*subsidy -2.320 -0.020* 0.109**

(1.476 (0.008 (0.034
Mean of dep var 206 0.91 0.82
Eligible age*year FE X X X
Municipality*year FE X X X
Graduation year dumr X X X
Observations 490,036 490,036 484,098
R-squared 0.098 0.035 0.042

* significant at 10%; ** significant at 5%; *** sigificant at 1%; All standard errors are clusteradtee municipality of birth level.

Table 8: Long-term effects on affected cohorts ofmgn — characteristics of women affected by theigigss at some point of their

lives
1 @ (©) (4) 5 (6) (7)
Income in
2009in’00  No father's Mother Age at first
Completed high school SEK name smoked Mother Swedish N children birth
Eligible*subsidy 0.029+ 178.769** -0.010** -0.052 0.037** -0.048**  .@41*
(0.016) (26.953) (0.002) (0.000) (0.010) (0.015) .019)
Mean of dep v 0.75 166( 0.014 0.1¢ 0.8¢ 1.8 27.1
Eligible age*yeal
FE X X X X X X X
Municipality*year
FE X X X X X X X
Observation 720,59 981,22t 1,015,41 673,85 1,015,41 1,015,411 1,015,411
R-squared 0.320 0.140 0.042 0.116 0.058 0.292 0.994

* significant at 10%; ** significant at 5%; *** sigificant at 1%; All standard errors are clustered the

30

municipality of birth level.



In table 9 we present the coefficients on the Iterga effects of subsidy adoption on infant and
children’s health. The specifications are tripl&fetenced, and the corresponding diff-in-diff
results are presented in the Appendix. The longrteffects of the pill subsidies on the health of
the children of affected cohorts of women are pasiand consistent across all outcomes. The
impact on the infant death rate is very large arwbants for about half of the mean across all
births in Sweden. The probability of low birth wetigvery low birth weight, and premature
births are likewise affected significantly and tféects are economically large — in the 50% to
30% range of the mean. Across most outcomes, thmeates of the long-term subsidy effects are
larger than the estimates reported in table 6. iBhmost likely due to the double-positive effect
that accrued to these children — they are both rikely to be “wanted” and born to mothers of
higher SES, as we show in table 8. Thus, the leng-effects of pill subsidies, even though they
affected women only in their very young ages (ug4dn the most generous case), changed the
composition of births in the long run and very bigareduced the incidence of negative infant
health shocks to the children of these women.

Based on our results on mothers’ SES and on tflaatitealth impacts, we expect that
children born to cohorts of affected mothers waquedform better in school than their unaffected
peers. Again, this effect is consistent with theliings that parental (and in particular maternal)
SES is strongly correlated with children’s SES #mat better health endowment at birth results
in better educational outcomes later in life. InblEa1l0 we report the results from triple
differenced specifications testing for long-termbsidy effects on the set of outcomes we
presented in our selection analysis in table 7. f@sailts imply large positive effects of the
subsidies on the long-term educational outcomesefchildren of affected cohorts of women.
These results are the opposite to what we founchwiee considered the selection of subsidy-
eligible mothers into early childbearing. The ager&hild eventually born to a mother who was
ever eligible for a subsidy performs better in terof overall exam score and the probability of
qualification to academic high school and fails éevgubjects than the average child born to

women of the same cohort who were never eligibieife pill subsidy.
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Table 9: Long-term effects on infant health of dreh eventually born to women who were affectedhgysubsidy at some point of
their lives

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

Infant <37 Apgar  Hospitalizatior Hospitalizatior  Child
death LBW VLBW weeks <35 weeks score 0-1 1-5 death <5
Eligible*subsidy -0.002*  -0.011** -0.004** -0.010** -0.007** 0.034** -0.030** -0.003 -0.003*
(0.001 (0.003 (0.001 (0.003 (0.002 (0.013 (0.006 (0.004 (0.001
Mean dep ve 0.00¢ 0.04: 0.00¢ 0.062 0.02¢ 8.€ 0.27 0.10¢ 0.004
Eligible
cohort*year FE X X X X X X X X X
Municipality*year
FE X X X X X X X X X
Observations 1,015,410 1,013,376 1,013,376 1,005,41,015,410 1,006,806 1,015,410 1,015,410 1,015,410
R-squared 0.007 0.008 0.008 0.008 0.008 0.018 0.032 0.024 0.007

* significant at 10%; ** significant at 5%; *** sigificant at 1%; All standard errors are clusteradhiee municipality of birth level.
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Table 10: Long-term effects on the educationalirattant of children eventually born to women
who were affected by the subsidy at some poinheif tives

1) (2) (3)

Score High school qualified N failed subjects
Eligible*subsidy 5.218* 0.017* -0.191**

(1.066) (0.005) (0.061)
Mean dep ve 206 0.91 0.82
Eligible cohort *year FE X X X
Municipality*year FE X X X
Observations 490,039 490,039 484,100
R-squared 0.096 0.034 0.040

* significant at 10%; ** significant at 5%; *** sigificant at 1%; All standard errors are clusterad the
municipality of birth level.

V1. Conclusions

This research utilizes a social policy experimemplemented by Swedish municipalities
during the 1990s to identify the effects of loweritme cost of oral contraception on abortions,
fertility, and women’s and children’s long term hkand socio-economic outcomes. Despite the
large literatures linking maternal education andiaowell-being to children’s health and
education and the well-established positive eftédiegalizing the pill on women’s wellbeing,
little is known about the long-term effects of emsimaternal access to the pill on children’s
outcomes. We find both immediate and long termetffehat are economically large and
significant. First, we document large positive dachaffects of subsidizing access to the pill for
young women and significant reductions in the aborénd fertility rates in the affected groups.
Second, the pool of women who have access to smédidontraception but elect to give birth is
different from the women of the same age who givthlbefore the subsidies. Selection into
early motherhood post-subsidies happens among womitn lower SES. However, their
children are born with better initial health endoants than the average child born to a woman
of the same age group before the subsidies wengtediolhird, despite having better health at
birth, children born to young women who selectet imotherhood post-subsidy have worse
educational attainment than their peers born beaf@eubsidy.
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Finally, we find large positive long-term effect$ the subsidies on women who were
eligible for them during their young adulthood ahd children eventually born to these women.
The long-term effects of the pill on infant and Idren’s health are large and positive. The
“children of the pill” also have higher educationaftainment and enter adulthood better
equipped to succeed in the labor market. Thusinteegenerational effects of providing women
with cheaper access to contraception likely exdaed wide margin the immediate short-term

effects of reducing abortions and fertility.
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Appendix tables and figures
Table YYY: The long-term effects of subsidy elidity: excluding large city centers Stockholm (Sglndalmo, Sundsvall, Goteborg

Table A6: Difference in Differences: Infant headttfiects of selection due to subsidy implementatiappendix

(3) (5) (6) (8) 9) (10) (11) (12) (4)
Infant <37 <35 Apgar Hospitalization -  Hospitalizatiorl- Child
death LBW VLBW weeks weeks score 1 5 death
Subsid -0.001+ -0.003+ -0.001 -0.007** -0.003° 0.092** -0.016** 0.00z -0.001*
(0.000 (0.001 (0.001 (0.002 (0.001 (0.009 (0.004 (0.002 (0.001
Linear
trends X X X X X X X X X
1,014,6( 1,012,5 1,012,5 1,014,6!
Obs 2 3 3 1,014,602 1,014,602 1,006,021 1,014,602 1,014,602 2
R-square 0.001 0.00: 0.001 0.00z 0.00: 0.011 0.02¢ 0.01¢ 0.001

Robust standard errors in parentheses

Table A9: Difference in Differences: Long term effe of subsidies on infant health

(3) (5) (6) (8) ) (10) (11) (12) (4)
Infant <37 Apgar Hospitalizatior Hospitalization Child
death LBW  VLBW weeks <35 weeks score 0-1 1-5 death
Subsidy -0.001+ -0.002* -0.001* -0.002+ -0.001+ (660 -0.006+ -0.001 -0.001+
(0.000 (0.001 (0.000 (0.001 (0.001 (0.007 (0.003 (0.001 (0.000
Constant 0.236 0.900 0.453  2.208** 1.120* 24.445** 4.280** 0.121 0.257
(0.152  (0.593 (0.408 (0.378 (0.565 (3.796 (1.338 (0.847 (0.173
Observations 517,877 516,536 516,536 517,877 577,87514,762 517,877 517,877 517,877
R-squared 0.002 0.002 0.001 0.002 0.002 0.008 0.028 0.031 0.002
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