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Abstract

This paper investigates the impact of the 1985 Turkish Immunization Campaign, a nation-
wide campaign which vaccinated children from 0 to 60 months against measles, polio, tetanus,
diphtheria and pertussis on health and human capital. I find that children age-eligible for the
vaccination campaign were less likely to be disabled and illiterate and more likely to complete
primary school. I find similar but smaller gains on human capital for middle-school age chil-
dren who had an age eligible child in their household; furthermore, these spillover effects accrue
mainly to older girl siblings. My results are interpreted within a model of intrahousehold al-
location in which older children of different genders must divide their time between childcare
and schooling. The findings lend support to the view that girls’ human capital accumulation
is particularly sensitive to the health of younger children in the household and offers another
policy lever for increasing girls’ educational attainment in the developing world.
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1 Introduction

How technologies are introduced and their interplay with existing cultural norms can have im-
portant, unanticipated consequences for development. This paper explores one such technology—
immunizations, which has revolutionized the control of infectious disease in recent history. The
target of most immunization campaigns are young children, and like other early childhood inter-
ventions, such campaigns may have important effects on other household members.! The spillover
effects on non-treated children are unclear, and depend on parental preferences and household
budget constraints. The handful of empirical studies which have investigated such spillover effects
focus on whether parents offset investments in treated children out of a desire for equity or divert
complementary investments to the treated child.? However, early child interventions operate within
a cultural context of gender roles that typically place the burden of household activities on girls.?
Evidence on the existence of such gender norms is presented in Figure 1 which demonstrates that,
for Turkish children 11 to 15 years of age, the gap in within school enrollment for boys versus girls

increases in the number of illness episodes experienced by younger children in the household.*

LA large body of research in the biomedical and social sciences documents the importance of in utero and early
childhood health for later health and socio-economic outcomes (for a comprehensive review see Almond and Currie
(2011); Currie and Vogl (2013)).

?Parman (2013) uses the shock of the Spanish Flu and finds that siblings of children who were in utero at the
time of flu received more parental educational investments. In a similar vein, Adhvaryu and Nyshadham (2014)
demonstrate that children who had higher program exposure to in utero iodine were likely to be breastfed longer
and more likely to receive vaccines. In addition, Adhvaryu and Nyshadham (2014) develop a measure of sibling
exposure to iodine and finds that this measure has explanatory power for immunizations above and beyond a child’s
own program exposure. This paper builds on these studies by; 1) investigating an exposure that was outside of the in
utero period (early childhood immunization) and; 2) assessing its impact on non-health (e.g. education) outcomes of
older siblings; 3) demonstrating how such outcomes may vary by gender; and 4) exploiting an intervention that could
not directly be obtained by the older siblings of a given index younger child. In this regard, the paper is most similar to
Ozier (2014) who finds that ten years after the Kremer and Miguel deworming experiment, large cognitive effects are
found — comparable to between 0.5 and 0.8 years of schooling — for children who were less than one year old (including
those who were not yet conceived) when their communities received mass deworming treatment through school-based
distribution methods. In contrast to the current analysis, the deworming treatment is on older children and spillovers
are assessed on the population in utero or not conceived at the time of the experiment. The findings suggest that
young and unborn/not yet conceived children who had a higher fraction of girls in their household who could have
attended primary school where the deworming was given had more of a benefit from the program. Ozier’s results
are consistent with the time use model and findings presented herein. Bloom et al. (2012) investigated the impact
of vaccinations on human capital in the Phillipines. Simlar to this study, they found no effect of vaccinations on
height, but did find that vaccination increased test scores by 0.5 standard deviation. Their study did not specifically
investigate spillover effects.

3In the United Nations Report "Legislative Reform on Child Domestic Labour: A Gender Analysis" it is estimated
that 350 million children ages 5-17 are engaged in work, a large percentage in domestic service (UN, 2008, page i).
In addition, "Traditional gender roles have contributed to the assumption that women and girls make ideal domestic
workers because they are subservient and meek. They are also expected to be well skilled at care giving, child rearing
and house keeping, all activities considered to be an extension of the woman’s natural role (UN, 2008, page 3)." See
work by Goldin (1991) for a discussion of similar issues in historical US.

"Results are similar when aggregating over Demographic and Health surveys around the world, when conditioning
on household fixed effects or number of children under 5 (Alsan and Bendavid, 2015).



FIGURE 1: GENDERED SCHOOLING RESPONSE TO CHILD ILLNESS
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Notes: Data presented are from the Turkish Demographic and Hedth Surveys (1993 1998
and 2003) merging in the women’s file which includes questions on illness episodes
experienced by under 5 children in the last two weeks with the household file which
includes information on whether a member is “still in school” which is used as a binary
indicator for enrollment.

This paper investigates the impact of one of the most successful and largest mass vaccination
campaigns in recent history—the Turkish National Immunization Campaign of 1985—on the health
and human capital of age-eligible recipients and their older siblings. The impetus for the campaign
grew out of a long-standing personal relationship between the UNICEF director and the prime
minister of Turkey with the stated goal of improving child survival. The campaign was unique
in its sheer scale and the number of diseases that were included in the effort (measles, polio,
as well as diphtheria pertussis and tetanus (DPT)).5 The logistical success of the campaign was
impressive. Within three months 27 million vaccines had been administered; coverage for measles
vaccine increased from 37 to 83 percent nationwide and a similarly impressive jump was noted
for DPT vaccination. As shown below, the gains in vaccination were greatest for areas with the
lowest coverage in the prevaccination period. The empirical strategy adopted exploits heterogeneity
in the precampaign prevalence of vaccine preventable illness to compare areas that experienced a
relatively larger gain in coverage to areas that experienced a more modest increase. The strategy
developed in the paper corrects for underreporting of vital events which is particularly severe in
rural areas and presents an obstacle to impact evaluation in developing countries. The greatest
threat to the validity of the analysis is that vaccine preventable disease (VPD) prevalence is not
randomly assigned. High VPD prevalence in the precampaign period could be correlated with low
literacy and socioeconomic status more generally—and such areas could be on a different time path
than areas with less prevalent disease. I provide evidence that VPD prevalence is not correlated

with precampaign covariates prior to the rollout of the intervention conditional on other covariates.

?Other mass vaccination campaigns include Brazil (1980 to 1985), India (1985) and Burkina Faso (late 1984).
However, the Brazil campaign only included polio vaccination; the India campaign was instituted by private doctors,
and the Burkina Faso campaign also had a primary health care component. The Turkish campaign is therefore unique
in its scale, number of different types of vaccines delivered, use of the public sector and exclusive focus on child health
not on other health domains (Barron et al., 1987).



Second, a falsification test using a placebo intervention date for the campaign fails to produce
similar results.

The campaign did not achieve its stated goal of reducing infant or child mortality. Reasons
for the null effect are discussed, with the most likely one being that vaccine preventable illnesses
were not a leading cause of mortality for this age group at the time.® However, there were declines
in morbidity and gains in literacy and primary school completion for age-eligible children. A one
standard deviation increase of vaccine preventable illness in the precampaign period was associated
with approximately a % percentage point decline in disability, a 1.8 percentage point increase
in literacy and a 2 percentage point increase in primary school completion. These findings are
robust to a range of controls thought to influence children’s health and education at the individual,
household and local geographic level such as age, maternal literacy, father’s occupation and health
care infrastructure. The results also are not driven by mean reversion or a specific geographic
subsample of the country.” The effect of the campaign on morbidity (disability) for age-eligible
children is similar for boys and girls, though the effect on human capital accumulation is larger
for girls than boys—suggesting there may be other, non-health related gains that girls differentially
obtain from the program.®

I test for gender-specific spillover impacts of the immunization campaign by examining the
human capital benefits experienced by household members living with an age eligible child.? I find
older girls are positively affected by living with a child who was age-eligible for the intervention and
the magnitude of the spillover effect can account for between 70 to 85 percent of the human capital
gains accruing to girls in the analysis of age-eligible children. I show that the gendered spillover
impact is increasing in the number of young children in the household and is greater if the mother
works outside the home.

These results are interpreted within a model of intrahousehold allocation of scarce time re-
sources. In an environment where parents seek to maximize the expected earnings of their children,
and the youngest children require inputs of time to survive, parents must choose how much time
an older sibling may spend in school and how much time she spends performing childcare and
other household activities. If girls are perceived as more appropriate caregivers, given proscribed
gender norms or separate spheres, they are predicted to obtain lower amounts of schooling and
their human capital accumulation will be more sensitive to the health of younger children than
their male peers. The model and the paper focuses on a time use channel. Of course, less illness in

the household would also lower medical expenditures and potentially increase household income.

SResults on mortality might be more impressive for the rollout of pneumococcal and rotavirus vaccination (since
pneumonia and diarrhea are the leading causes of child mortality in developing countries). More recent research
suggests the measles virus suppresses the immune system by attacking memory B cells and could leave a long lasting
impact on the ability of individuals to fight many different types of infections(Mina et al., 2015).

"Results with region-year fixed effects and mean reversion are reported in Table 6.

8Findings by Oster (2009) and Pande (2003) also demonstrate girls might not be vaccinated as consistently as
boys.

T use the term "spillover" to refer to gains that are not directly related to receipt of the vaccine. Although the
older age children might also benefit from "herd immunity" —and this might be larger for girls than boys if they
are tasked with childcare, this does not appear to be the main explanation for my findings. This is because the
age-specific complication rate of measles (which is the most prevalent and well documented of all vaccine preventable
illnesses) demonstrates a stark U-shaped pattern, with infants and young toddlers having the highest complication
rate (41.4%) compared to those in the 10-19 year old range ( 12.8%) or older adults (34.4%) (Orenstein et al., 2004).
Second, measles is so highly contagious that most middle school age children would have already been naturally
exposed, and exposure confers lifelong immunity (CDC, 2015).



Thus, even though primary schooling at this time in Turkey was considered mandatory, if parents
demand for their son’s education is less income elastic than for their daughters, this could also
be an alternative mechanism driving the results. I argue this mechanism is less important since
the income shock to the household from reduced morbidity of an under-five child is small. This is
because: a) mothers and older girls, the caregivers of sick children, are generally not engaged in
remunerated activities (the shadow wage of their time is low) nor are the young children they are
tending;' and b) most illness episodes of children are treated in the public sector which is also free
but requires time to travel, wait and stay with child if hospitalized or follow instructions to care for
the sick child at home.!' I show that the campaign had larger spillover impacts in cotton-growing
regions of Turkey which tend to utilize female labor and do not find significant impacts of the
campaign on proxies for household wealth.'> The notion that time is a key determinant of child
health in developing countries has been shown in other studies and was emphasized by UNICEF
in the 1985 State of the World’s Children Report (Miller and Urdinola, 2010; UNICEF, 1985).
The structure of the rest of the paper is as follows: section 2 describes the campaign and
gendered patterns of time use, section 3 introduces the identification strategy, section 4 describes
the data including the construction of vaccine preventable disease prevalence by birth province,
section 5 presents the overall and spillover effects of the immunization campaign, section 6 provides
a framework for interpreting the results and section 7 concludes with a discussion of the policy

implications.

2 Background

2.1 Turkish National Immunization Campaign

In 1980, Jim P. Grant became UNICEF director and shortly thereafter unveiled an initiative known
as the child survival revolution which was based on four simple strategies: Growth Monitoring,
Oral Rehydration, Breastfeeding and Immunizations (GOBI).!3 As part of the revolution, Grant
was searching for a low-resource country that would serve as a showcase for a successful mass
immunization campaign. Grant sought out Turgut Ozal, a colleague from his days at USAID, and
a man who had subsequently gone on to become Turkey’s prime minister. Ozal agreed with the

concept and the planning began. As described in a subsequent UNICEF report, the campaign

For the main analytical sample used in the data set, described below, only 13 percent of working women earn
wages or a salary. Thus, if the household suffers a major hit to its income due to illness or another event and children
are needed to work in the fields, it seems reasonable to suppose this could affect boy chidren more than girl children.

Tn 1961, Turkey passed a law to socialize it’s health service "Statute of Socialization of Health Services". Social-
ization was defined as providing free services at the point of delivery (with the exception of the cost of drugs), and
collecting premiums to pay for the services. The collection of premiums was never implemented, but health centers
linked to hospitals for provision of primary care were established and staffed by doctors (recent medical graduates)
who were assigned two years compulsory service after graduation (Fisek and Erdal, 1985; Topalli, 2015).

12T test whether the intervention increased the occupational status of father using the spillover specification and
find no evidence of a signicant positive effect (0.017 standard error 0.170). Conditional on father’s occupation, there
are no significant effects on mother’s occupational status.

13 This section draws heavily on the following publications:

"Rapid Assessment: Turkish National Immunization Campaign of 1985" (UNICEF, 1986)., "Report of the Baseline
Survey for the 1985 Turkish National Immunization Campaign" (Tuncbilek et al., 1985) and "The Vaccination
Situation of Children Between 0-5 Years of Age After the Accelerated Vaccination Campaign and a Comparison with
Pre-Campaign Results" (Tungbilek et al., 1986). Unfortunately, only the published results from the baseline survey
are available and they are compared to the reconstructed variable in Appendix Figure B3.



"had a clear aim: to show that a large middle-income country with high infant mortality and
barely average EPI coverage could inexpensively vaccinate at least 80 percent of its children—despite
barriers of weather, terrain, and population dispersion" (UNICEF, 1986, page 7).

The campaign began with then Turkish President Kenan Evren vaccinating a baby in front of
the press. This launched the first ten day campaign, with two more occurring before the end of
the year. The campaign involved an impressive collaboration across sectors. Widespread media
messages were conveyed by the press. Imams were given a prepared sermon to deliver from each of
the country’s 54,000 mosques on the Friday evening before campaign launch which quoted text on
the importance of caring for children from the Quran.'* "Not to miss one single child," became a
national motto. Turkish Radio and Television donated free air time and an average of six articles
were carried in the main national newspapers every day until the campaign’s end. Healthcare
workers (physicians and paramedicals) were trained and the cold chain infrastructure was bolstered
with private and public donations. The target population precampaign was estimated at 5.1 million
children between 0 and 60 months. There were over 45,000 vaccination stations aimed at being
within a 10-15 minute travel time from each home. Health centers, mosques and schools as well as

a few businesses served as vaccination sites.

TABLE 1: COVERAGE OF ELIGIBLE POPULATION

Vaccine Age Grp Pre (%) Post (%)

DPT 2-11 months 28 92

& 12-59 months 52 94

OoPV total 47 94
2-11months 12 72

Measles 12-59 months 40 84
total 37 83

Figure 2 previews the campaign’s success and plots health outcome measures over time. Panel
A demonstrates a strong downward trend in child mortality that antedates the campaign and is in
contrast to Figure B2 Panel A which shows a discontinuous drop in vaccine preventable deaths in

1985. The decline in disability in Figure 2 Panel B also occurs contemporaneous with the campaign.

FIGURE 2: HEALTH EFFECTS OF THE CAMPAIGN
A. Child Mortality B. Morbidity
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Panel A are plotted bv Death Y ear. and Panel B are plotted bv Birth Year.

14See Appendix Figure B1 for photos of the campaign.



2.2 Gender Patterns in Turkey
2.2.1 Time Use

This section seeks to place in context the cultural context in which the immunization campaign was
introduced to explore why girls might have benefitted more in response to early child health inter-
ventions than boys. The first nationally representative time use survey in Turkey was performed
in 2006. Although 20 years after the intervention, the pattern produced below is relevant and was
likely more pronounced at the time of the campaign. Figure 3 shows the time (in minutes) that are
spent on household activities by age group and gender. The divergence in tasks begins early; with
young women 15-24 spending much more time on household activities than their male peers. This
results obtain when looking within households. A regression of time (in minutes) spent on house-
hold chores on gender and household fixed effects yields limited to never married individuals 15-24
years of age yields a coefficient of 169.19 significant at the 1% level. Within the same household, in

2006, girls spent almost three hours more on household activities than boys do on a typical day.!?

2.2.2 Beliefs about Education

Also relevant to the current analysis are views parents espouse as to which gender is deserving of
education. The Demographic and Health Survey from 2008 directly asked women whether they
agreed with this statement: "It is better to educate sons than daughters." I limit the sample to
mothers born before 1968, so as to recreate the views of the population that would have had young
kids at the time of the campaign. Caution should be used when interpreting the results given
concerns about survival bias, demand bias and opinions shifting over time. There is heterogeneity
in the proportion of mothers that admit to agreeing with this statement, close to zero in some
provinces, and almost two-fifths in others. Figure 3 Panel B shows a robust positive correlation
between where this view is more openly expressed and the precampaign prevalence of vaccine
preventable disease. These graphs provide support for the notion that girls were often tasked with
childcare roles (or household chores when a mother is preoccupied with a sick child) and that girls’
education was viewed as less important than boys’, particularly in areas where the campaign should

have had the greatest impact, as described below.

""Other studies that have noted the impact of siblings on sisters in particular include Vogl (2013) and Pande
(2003).



FIGURE 3: GENDER ROLES

A. Time Use by Age and Gender B. Parental Beliefs about Education
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3 Empirical Strategy

To identify the effect of the campaign on health and human capital, I employ a difference-in-
difference estimator, using the approach pioneered by Card (1992) and adopted by Bleakley (2007);
Bleakley and Lange (2009) and Bhattacharya and Miller (2013). I use available health statistics to
develop a baseline measure of the prevalence of vaccine prevalence illness at the local geographic
level. The national immunization campaign then provides a treatment effect that varies depending
on how high the burden of disease is prior to its introduction. Cohorts between 0 to 60 months at
the time of the campaign (whose year of birth is between 1980 and 1986) are affected while cohorts
born before that time are not directly affected as in a traditional DD framework. The grouped

version of this estimator is as follows:
Outcomey = a + 3 (VPDprOSt> + AT 4+ pVPD, + X, T + 2 (1)

where p denotes province and ¢ denotes time. Equation (1) is used because demographic vari-
ables such as child mortality are only calculable at the provincial level. X,; includes average
maternal literacy, family size, log number of health personnel, professional status of father, fraction
male and urban status in 1985. I next turn to an estimating equation which analyzes outcomes
at the individual level, ¢. This specification allows for the inclusion of individual level controls to
increase precision as well as time-varying variables measured at the province level that may be a
source of omitted variable bias (Angrist and Pischke, 2009, p. 237):

Outcomepy = a + B(VPDIP™ ) + Y "y I8+ pi I} +X0, T + cipe, (2)
c J
where I and Itj represent indicator variables for birth province and birth cohorts, respectively.

B is the difference-in-difference estimate. X;,; is a column vector of covariates that vary at the

individual, household or birth province level and have been shown to influence children’s health



and human capital, such as maternal literacy, family size, father’s occupation, relationship to
household head and gender.'® T assess for a gendered impact of the vaccination campaign on health
and human capital outcomes by interacting each covariate in the individual-level specification
with an indicator for girl. In this specification, 3, represents the difference-in-difference estimate
for boys and [, is the differential impact of the campaign for girls versus boys. (; + 5 is the

difference-in-difference estimate for girls:'”

Outcomegy = o+ By(VPDI™) + Bo(VPDRIP™ ") +3 "y IS+ p,I] + X0
c j

+ <quirlxgpt> U+ Z ,_Ygirl (Ilgw’ljg) + Z w?irl <If”l1tj> + Eipt- (3)
¢ J

The inclusion of province of birth fixed effects absorb differences between provinces that might
jointly determine a high baseline VPD prevalence and the accumulation of human capital. The
individual level regressions include cohort fixed effects to control for any other national policies or
events that would affect human capital outcomes in a specific year for children of a given age. The
use of province of birth to assign treatment reduces concern about endogenous migration.

To assess for spillover effects of early child health on other household members, I examine
the cohort immediately older than the age-eligible population. The sample includes children of
household heads who were 11-15 years of age at the time of the 1985 and 1990 census and had
younger siblings in the household. This age range is ideal since this group is young enough to still
be residing with younger siblings who were targets of the campaign (enabling me to identify those
indirectly affected) yet old enough to be ineligible for the campaign themselves. In addition, by 11
years of age, primary school should have been completed at this time in Turkey.

Equation 2 is modified by replacing IP°* with [Pestspiiover

with the latter equal to one in census
year 1990. The estimation strategy compares health and human capital outcomes among individuals
born in high versus low prevalence VPD provinces before and after the initiation of the immunization
campaign. In order for the underlying variation in vaccine preventable illnesses to be useful as a
natural experiment, it must be the case that the program had more of an impact in places where

the prevalence of disease was higher. Figure 4 provides support for this approach.'®

16 Adding occupation of father and mother’s literacy reduces my sample since some older children move out of
the household. Including these parental characteristics allows a more direct comparision with the coefficients for the
spillover effects in Table 7. Specifications that do not include parental characteristics can be found in Appendix Table
B2.

"Fully interacted models produce the same coefficients as separate regressions but are more efficient. FGLS
regression that does not constrain the residuals to be similar between the two groups produce similar results (Franzese
and Kam, 2007)

8Reports performed immediately after the campaign reinforce that idea: "The increases in vaccine percentages
that the campaign has made possible, have been higher in rural areas and in regions where the percentages were
lower before" Tungbilek et al. (1986, page 36). This is reflected in the near total interruption of the targeted diseases
in the years immediately following the campaign (Figure 4 Panel A).



FIGURE 4: FIRST STAGE AND REDUCED FORM
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Notes: Panel A data are taken from Olim Istatistikleri and plots the difference in VPD prevalence by province between the
years 1990 and 1986 on the y-axis and the precampaign VPD prevalence in 1985 on the x-axis. Data from Panel B are from
Turkish Censuses and plot the change in the proportion of the sample that is literate on the y-axis and the pre-campaign
VPD prevalence on the x-axis. The Census samplesinclude individuals 15-19 years of age and post-campaign is defined as
those born between 1980 and 1986.

4 Data Construction

To create a measure of prevalence of vaccine preventable diseases prior to the rollout of the cam-
paign, I use the Turkish Mortality Statistics from 1977 to 1985 (Oliim Istatistikleri). These data are
collected annually and include number, cause and age of death at the province level as well as num-

ber of deaths at the district level. Using multiple years smooths out the epidemic nature of vaccine
1985

illnesses and corrects for the low frequency of fatal events: VPD_ deaths, = % Z V PD.deaths

1977
One feature of statistics from low and middle-income countries is the underreporting of vital

events to local authorities, particularly in rural areas. Although vital events may be underreported,
population counts, enumerated by the federal census, are generally not as badly mismeasured. Since
incidence and prevalence rates are normalized by population—the underreporting of vital events is
worsened by the use of a federal source for the denominator and a local source for the numerator
when attempting to construct a meaningful epidemiologic or demographic measure.!? To address
the problem of nonrandom underreporting of vital events in the administrative data, I exploit
a unique question in the 1985 Turkish census to construct a correction factor (C'F). The 1985
enumerators asked women whether they had given birth in the last 12 months and whether that
baby had survived. Assuming that are no systematic differences between underreporting of infant

deaths and deaths from vaccine preventable disease, this ratio can then be used to correct for

Infant_Deaths;®ggs® CF
Infant7Deathsﬁ'i‘ég?klc” p,1985-

The next step in constructing the prevalence of vaccine preventable disease from deaths is to
use information on the case fatality rate (CFR). The CFR is the number of deaths divided by

the number of cases of the disease, and can be used to scale up fatalities to represent infections

underreporting in rural areas:

at a particular point in time. One complicating feature is that the CF R may not be constant

YPoorly recorded vital statistics are also problematic if using disease or death counts on the left-hand side, even
with fixed effects for province, since reporting errors can change over time in ways that are correlated with health
interventions or policies.
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across space or demographic groups. For example, the CF R may be higher among those with
compromised immune systems or with lack of access to healthcare. A priori, it’s unclear whether
the CF R would be higher or lower in more rural settings since the lack of vaccination and access
to vitamin A supplementation might be offset by the avoidance of sanitation and safe water supply
issues that are associated with density.?’ The simplest approach is to assume a constant CFR

VPD_deaths,«CFp

across all geographic entities: VPD _cases, = TR (Giiris et al., 2003).2!

At the district level, cause of death is not reported, so cases are constructed using information on

the fraction of all provincial deaths (of any cause) that occur in a given district and mp.
District level prevalence of vaccine preventable deaths is the number of cases divided by the under
five population. Prevalence at the province level is the average over districts. Empirically, the
former measure has a higher correlation with the fraction of unvaccinated children at the regional
level.?? The population weighted measure is used in robustness tests (Table 6) and delivers similar

results. A map of VPD prevalence across Turkey prior to the campaign is shown in Figure 5 below.

FIGURE 5: MAP OF PRECAMPAIGN VPD PREVALENCE

Notes. Map of VPD Prevalence in the precampaign period. See text for details of VPD construction.

Micro-level data on human capital outcomes and other household level controls come from
the 5 percent Turkish census sample provided by Integrated Public Use Micro Sample (IPUMS)
and from the Turkish Statistical Institute (Ruggles et al., 2010). Census data are available for the
years 1985, 1990 and 2000 and include data on literacy, educational attainment and disability. I

20Tt is most likely, however, that the CFR was higher in areas with the most to gain from the program. This would
imply that the precampaign VPD is too low in such areas and understates the benefit of the campaign.

2! There are also likely different case fatality rates across vaccine preventable diseases, however, finding agreement
on the number can be difficult. Since there is much more research on the CFR for measles, and since most of the
deaths are attributable to measles, I used the measles CFR estimate.

22Compare Appendix Figures B5 Panel A and B. The population weighted version has a correlation with the
regional fraction vaccinated of approximately 0.38 whereas the district-averaged version has a correlation of 0.73.

11



merge individual observations from the censuses to the precampaign VPD prevalence. Provincial
infant and child mortality rates are constructed from individual birth histories collected by the
Demographic Health Surveys (DHS) ("Macro International", 1998). Time-varying provincial level
data on healthcare access including number health professionals are from the Turkish Statistical
Abstract (Tiirkiye Istatistik Yilligi) and are included in robustness checks (TurkStat, 1989).

The age-eligible sample in the main analysis includes individuals between 15 and 19 years old
across two waves of census data, 1985 and 2000. Any individual younger than 15 in 2000 would
have been subject to a major education reform in Turkey and must be excluded.?> Furthermore,
vaccination continued (though at a diminished level) post-campaign potentially affecting younger
cohorts. Disability is not available in the 1990 census. I restrict the analysis to children who are still
living in their birth province to reduce measurement error associated with treatment assignment.
This reduces the sample by about 20%-although results are qualitatively similar without this

restriction. Summary statistics are provided in Appendix Table B1.

5 Results

5.1 Effects of the Campaign

The results of equation (1) are presented in Table 2. Consistent with Figure 2, there are no
appreciable effects on the vaccination campaign on child mortality. Following Jayachandran (2009)
and Miller and Urdinola (2010), I include cohort size as another measure of mortality since it
is derived from the census and the mortality data are calculated from the DHS. There are no
statistically significant effects of the campaign on cohort size. However, I find statistically significant
gains for both morbidity (measured as disabled) and human capital accumulation at this level
of aggregation.?* The coefficient on VPD prevalence is insignificant (except for the outcome of
disability) which lends some support for the identifying assumption that, in the absence of the
campaign, groups with high and low vaccine preventable illness would have experienced similar
changes in the outcome variables. Based on the low overall fatality rate from vaccine preventable

disease at this time, these results, in retrospect, may not appear particularly surprising.

23 According to Kirdar et al. (2011) (2011, page 11): "The new compulsory schooling system affected children who
started school at or after September 1993, we assume that children who were born in 1986 or later were bound by
the policy." Note that the youngest child in my sample is born in 1985.

24 Although cohort size has been used as a surrogate for vital statistics in developing countries, it conflates all causes
of population growth (fertility, migration and mortality reductions) and therefore the results should be interpreted
with caution.
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TABLE 2: EFFECTS OF THE CAMPAIGN: PROVINCE-LEVEL

. . . Lessthan Log Cohort Log Child
Dependent Variable  Disabled Literate Primery gSize M ortgality Rate
1) (2 3 4 (5)

VPD Prevalence -0.0006** 0.0114** -0.0116** 0.0297 0.0169
*Post (0.0003) (0.0056) (0.0056) (0.0212) (0.0284)
Post 0.0073*** -0.0131 0.0421*** -0.4344*** -0.2252*

(0.0012) (0.0157) (0.0158) (0.1170) (0.1338)
VPD Prevalence 0.0005** -0.0048 0.0044 0.0099 0.0078

(0.0002) (0.0042) (0.0048) (0.0205) (0.0362)
Observations 122 122 122 122 120
R-sguared 0.3946 0.7462 0.7892 0.8250 0.2572
Number Clusters 61 61 61 61 60

Notes: OLS estimates of Equation (1). Child mortality constructed using birth history data from DHS 1993 and 1998. Literacy,
Disability, Primary and Cohort counts come from the Turkish Census. In addition to the variables shown (VPD prevalence, post
and the interaction), the regression also controlled for urban status, average mother’s literacy, family size, father’s professional
status, fraction male and log of hospital personnel. Standard errors clustered at the province level. * ** *** represent
significance at the 10, 5 and 1 percent level, respectively.

5.2 Threats to Identification

In order for the difference in difference estimate to be interpreted as a causal effect, it must be

that VPD prevalence in the precampaign period is as good as randomly assigned conditional on

covariates and places of varying precampaign VPD prevalence must be on parallel trends. Table 3

addresses the first claim. Column (1) presents summary statistics for the age-eligible province level

sample used in Table 2. In column (2) I regress each covariate on VPD prevalence alone and in

column (3) I include all other covariates in the analysis. Although precampaign VPD prevalence is

positively associated with less human capital and larger families, once conditioning on covariates,

VPD prevalence fails to predict most of the variables in the precampaign period, except for disability

(the implicit first stage).
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TABLE 3: SUMMARY STATISTICS
Province Characteristicsin 1985 by VPD Prevalence

. VPD Prevalence
Variable Al without controls with controls
Disabled 0.012 0.0007*** 0.0005**

[0.003] (0.0002) (0.0002)
Literate 0.904 -0.0217** 0.0007
[0.116] (0.0088) (0.0030)
Less than Primary School 0.135 0.0257** -0.0011
[0.135] (0.0106) (0.0035)
Father Professional 0.158 -0.0020 0.0018
[0.044] (0.0023) (0.0027)
Mom Literate 0.445 -0.0407*** -0.0066
[0.187] (0.0132) (0.0068)
Family Size 6.263 0.2594*** 0.0429
[1.179] (0.0844) (0.0485)
Urban (1985) 0.492 0.0113 -0.0168
[0.504] (0.0364) (0.0356)
Mae 0.517 -0.001 -0.0009
[0.0248] (0.0026) (0.0019)
Log Health Personnel 5.787 -0.0287 -0.0015
[0.857] (0.0451) (0.0525)
Number Provinces 61 61 61

Notes: Column 1 reports average values for the 61 provinces with standard deviation in brackets. Columns 2
and 3 report coefficients from a single regression of indicated county characteristics in the pre-vaccination
period on VPD prevalence. Column 3 adds controls described in Table 2. Robust standard errors are reported
in parentheses. * ** *** represent significance at the 10, 5 and 1 percent level, respectively.

To address the concern about differential trends between places with more versus less disease at
baseline, I perform a falsification test where I estimate equation (1) substituting the period 1970-
1975 as the period of analysis. (Note that I cannot use 1975 to 1980 as a placebo post period for
human capital outcomes due to spillover effects for elder household members demonstrated below).
The results are shown in Table 4-the interaction of placebo post and VPD prevalence is no longer

a significant predictor of morbidity or human capital.

TABLE 4: FALSIFICATION TEST

Dependent Variable Discbled Literate Less than
Primary
€h)] 2 3
VPD Prevalence* Placebo -0.0001 -0.0022 0.0050
Post (0.0004) (0.0035) (0.0046)
P 0.0000 -0.0085 -0.3579%+*
(0.0011) (0.0110) (0.0130)
0.0004 0.0016 -0.0019
VPD Prevalence (0.0003) (0.0035) (0.0028)
Observations 122 122 122
R-squared 01330 0.7466 0.9435
Number Clusters 61 61 61

Notes: OLS estimates of Equation (1) estimated on individuals born between 1970 and 1975.
Placebo post =1 if year of birth>=1973. Literacy, Disability and Less than Primary are from the
Turkish Census. |n addition to the variables shown (VPD prevalence, post and the interaction), the
regression also controlled for urban status, fraction male, average mother’s literacy, family size and
professional status of father. Standard errors clustered at the province level. * ** *** represent
significance at the 10, 5 and 1 percent level, respectively.
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I next turn to estimating the impact of the campaign using micro-level data from individuals.
These specifications allows for the inclusion of time-varying provincial level variables which may
be a source of omitted variable bias such as mother’s literacy, father’s occupational status, family
size, gender and relationship to household head (LeVine and Rowe, 2009; Black and Devereux,
2011).25 Table 5 reports results for three outcomes: disabled, literate and less than primary school
completion.?6 Columns (1) (3) and (5) estimate equation (2). A one standard deviation increase
of vaccine preventable illness in the precampaign period was associated with approximately a %
percentage point decline in disability, a 1.8 percentage point increase in literacy and a 2 percentage
point increase in primary school completion. The low overall mean of disability in the population
(about 1 percent) likely reflects under-reporting. If this under-reporting is worse in areas that were
heavily impacted by the campaign, areas with high VPD prevalence at baseline, this would weaken
my ability to detect an effect of the campaign.?” Results without parental characteristics are shown
in Appendix Table B2.

Columns (2) (4) and (6) estimate equation (3) and formally test whether the marginal effect
of the campaign differed for boys versus girls. For disability, the impact of the campaign for girls
is indistinguishable of that for boys. Yet the total estimated impact of the campaign on literacy is
significantly larger for girl children (0.019 compared to 0.008). How could boys have similar health
gains but smaller human capital gains from the campaign? One possibility is due to parental
discrimination: for the same level of disability, less effort is made by parents to educate girls versus
boys (e.g. a different disability "threshold" exists for girls and boys).?® Indeed, appendix table B5
demonstrates the effect of disability on literacy is more negative for girls than boys, though the
magnitude of the difference (0.037) is fairly small. A second (and not mutually exclusive) possibility
is that girls are benefitting from the campaign through an additional channel that is not related to
improved own health. In other words, the estimates below might reflect both direct and spillover
effects for girls, but mostly direct health benefits for boys. Recall that vaccination continued for
children born after 1985, and therefore these individuals likely benefitted from having healthier
younger children in their household-a hypothesis I examine in detail below.?? Tentative support
for such a possibility is provided by the gender-family size interactions: larger families have a much
more negative impact on girls human capital than boys.

A series of robustness checks are performed in Table 6 and in the appendix. First, region-year
fixed effects are included to control nonparametrically for any shocks to a region (Table 6, columns

1 and 2). Although literacy is no longer statistically significant; the point estimate is comparable

25 Time-varying health care infrastructure is included as an additional control in Table 6.

*0Because recoding prevents me from looking at school attainment for children born in 1984 and 1985, I use the
DHS individual recode file for women. These data have education, height as well as total number of children recorded.
Although province of birth is not provided across all waves, childhood province is recorded. I include women 19-23
in the 1993, 1998 and 2003 DHS, which is consistent with the 15-19 year old sample constructed using the census
(though they are compared to the cohort immediately below them). The 1993 and 2003 are an "ever married" sample
so I control for marital status in all regressions. Similar to the main results, I estimate the equation on those who
remain in province of childhood to reduce measurement error in the treatment variable. Results are shown in Table
B4 and are consistent with those presented in Table 5 demonstrating gains to human capital, but not to height, from
the vaccination campaign.

>"There is evidence that underreporting of disability may be an issue in high prevalence of VPD areas since the
level of disability is approximately equal in provinces above and below the mean prevalence, yet the burden of disease
is much higher in high prevalence areas.

28See Alesina and Ferrara (2014) for a model of different threshold effects applied to racial discrimination.

2 Living in a household with vaccinated family members would also benefit young children’s health.
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to baseline. Second, I use an alternative measure of VPD prevalence (population weighted instead
of district-weighted), the results are similar but the magnitude is smaller and standard errors are
larger, as anticipated by the smoothing out of disease risk within a province this measure implies.
Columns (5) and (6) include time-varying health professionals and the last two columns adjust for
mean reversion. In Appendix Table B3 I assess robustness to restricting to only urban or rural areas

(as defined in 1985) and to dropping Kurdish areas. Results are similar across these specifications.?’

5.3 Spillovers to Older Siblings

I next turn to elucidating whether the intervention had an impact on older siblings of children

with Ig)ostspillove’r as

age-eligible for the intervention by using specification 2 and replacing 17
described above. The results are reported in Table 7. I cannot test for spillover effects on disability

since it was not reported in the 1990 census.

30Results are robust to adding province of birth interacted with an indicator for census year or an indicator for
year of birth, but when using a continuous version of year of birth (though the sample is discontinuous in year of
birth-1966-1970 and 1981-1985) the results for disability flip sign and are significant, though literacy is correctly
signed and significant.
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In column (1), the spillover difference-in-difference estimate is positive and significant at the 1%
percent level (.0065) and approximately % the magnitude reported in Table 5 column (3). However,
when moving to specification (3) in columns (2), these results are driven by [, , the differential
spillover effect for girls as (3, is insignificant. These results imply the spillover impacts of young
children’s health to the human capital of older siblings in the household accrued mainly to girls.
Limiting the analysis to a subsample of children whose mothers state they work outside the home
widens this gender difference (columns (3) and (8)) as does limiting to cotton-growing areas (cotton
fields were mainly attended by women in Turkey).?! These results lend support to the notion that
when time was particularly scarce, due to mothers needing to work outside the home, the benefits
of improved children’s health to older girl siblings are stronger. Focusing on a sample of older
siblings with more than one child under the age of 5 at home (columns (5) and (10)) also widens

the gendered spillover response for the literacy outcome.

FIGURE 6: GENDERED SPILLOVER RESPONSE TO CAMPAIGN
A. Girls B. Boys
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Notes: OLS estimates of equation (3) separately by gender and number of children under5 in the
household. Figure represents the marginal spillover effect of the campaign for girls (Panel A) versus
boys (Panel B). Plotted are the coefficients (points) and standard error bars.

Figure 6 plots the marginal differential spillover effect of the campaign on girls versus boys by
the number of children under 5 years of age in the household for the literacy outcome. Although
there is less mass at 3+, and therefore wider standard errors, the results show a pattern consistent
with Figure 1-namely, the benefits of mass dissemination of the vaccine technology were higher for

girls than boys and this difference increased in the number of young children in the household.

31 An estimated 80% of workers in cotton fields in Turkey’s Meditterean region are women (Rashid Ergener, Resit
Ergener 2002, p. 20). Another report estimates that 80%of the workforce that is engaged in cotton harvesting in
Turkey are women (Women in Cotton: Results of a Global Survey, 2011 p.7).
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6 Model of Intrahousehold Time Allocation in the Presence of

Sick Young Kids

In this section, I develop a simple model which seeks to interpret the empirical findings. Building
on the work of Behrman and Taubman (1982), parents seek to maximize a parental welfare function
that gives equal weight to each child and is additively separable in their own consumption g and
a vector of expected earnings (E) for each of their ¢ children. U(u, E;) = V[u, W(E;)]. Following
Behrman and Taubman (1982) I ignore the sequential nature of the decisionmaking and view
allocation as a one-period problem taking the number of children as a given.

To focus attention on the salient features of the applied work, I assume there are three children
per household: an older, schoolage boy sibling indexed with b, an older, schoolage girl sibling indexed
with g and an underd younger child indexed with y. The expected earnings of each ¢ child is a
function of their time in school S and an early childhood input of time, X, which is necessary for
child survival and development: E; = E(S;, X;).

Thus for older schoolage children, the Xs are fixed and the parents must decide how much

1.32 For under5 pre-school children, parents decide how much time to

time they may spend in schoo
allocate to their early development and survival. Genetics come into play not in differing scholastic
aptitude between the sexes, but rather from the greater efficiency girls have in translating their
own time into child development. This is important since the binding budget constraint on the
household is not monetary (since schooling is free) but rather time. Thus, units of time devoted
to care for younger siblings Z, to meet the required X, is given by (up to a constant of parental
time): Xy(I) = aZ, + Z, , where the older boy’s input of time is discounted by ae(0, 1) to reflect
this gendered relative efficiency. X depends on illness (I) because sick children require more time
to assure their survival.?3

Older children have a time budget (') that is split between caretaking for younger children
(Z) and schooling (S). There is a skilled and unskilled wage that is the same across genders
and for older and younger siblings. For any child ¢ the expected earnings is therefore: FE; =
p(Si X)ws—+ (1 —p(S; X;))w,, where p is the probability of earning the skilled wage. The probability
function p(-) is strictly concave and increasing in all arguments. Putting all these elements together,

the parents objective function is as follows:

max U(p, Bi) = v(p) +p(Sp, X)ws + (1 = p(Sp, X))wu + p(Sy, X)ws + (1 = p(Sg, X))wu +
b2g
p(Xy(D)ws + (1 = p(Xy(I))w
st. Xy(I) = aZy+Zy, T=2p+Spand T =Z3+ S,
Proposition 1 In equilibrium, boys are allocated more time in school than girls.

Proof. Normalizing the unskilled wage to 0 and maximizing the above yields: p'(Sy) = p/(S;)a.
Since ae(0,1), p'(S5) > p/(Sp) & S < Sp.* m

32For the younger child, who by assumption will not have to divide time between child-care and school going, the
S is the maximum.

33See Miller and Urdinola (2010) study for an example of the importance of time from a caregiver for child survival
in developing countries.

3 Relaxing the assumption that female skilled wage is as high male skilled wage (so wy < wyp), further increases
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Proposition 2 Girls’ schooling increases when younger siblings are healthy and is more responsive

to siblings health than boys’ schooling.

Proof. from the FOC : S} = p/~'p/(X(I)) — % =p(-)"V'p(-)"%X < 0 since the inverse of a

concave function is convex, the 1st and 3rd term are positive and the 2nd is negative. Similarly:

% = ap(-)*l”p(-)”%—); < 0 which is less than the comparative static for girls by a.?> m

7 Policy Implications and Concluding Remarks

Prior studies in economics have documented unintended consequences of large scale public health
interventions (##cites). The Turkish National Immunization campaign was instituted with broad-
based political and religious support and the documented gains in vaccine coverage were impressive.
Although I find no evidence that the intended benefits on mortality reduction were realized, the
impacts on human capital were substantial

As child survival continues to improve in developing countries, the emphasis should shift from
mortality to morbidity. The spillover effects associated with improving the health of young children
on the human capital attainment of older girl household members is yet another reason to look
beyond mortality to other outcomes (namely, morbidity and gender equity) when assessing the full

impact of early childhood health interventions in developing countries.
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8 Appendices

8.1 Appendix A: Data Sources and Variable Definitions

Vaccine Preventable Disease Prevalence: Please see Section 5 for a detailed description of the
derivation. Vaccine preventable deaths include diphtheria, pertussis, polio and measles. These data
are taken from Turkish Mortality Statistics (Oliim Istatistikleri) over the years 1977 to 1985. The
average of these values at the province level is multiplied by the correction factor, divided by the
case fatality rate and then the number of cases is divided by the under5 population calculated from
the 1985 Turkish census.

Cotton: 1985 production data on cotton and cottonseed from the Agricultural Structure and
Production Dataset published by the Prime Ministry State Institute of Statistics, Turkey. For each
province, total production in tons was entered and divided by the hectares. Provinces with high
cotton production were defined as those above the median.

FEducation Years: Education in years is a variable in the Turkish DHS individual female recode
in 1993, 1998 and 2003.

Total Kids: Total children ever born is a variable in the Turkish DHS individual female recode
in 1993, 1998 and 2003.

Less Than Primary Completed: Less than Primary is an indicator variable equal to one if
the respondent has not completed primary school and is age-eligible to have completed it (e.g.
respondents that are "not in the universe" are recoded as missing as are those with the response
"don’t know"). This variable is taken from the edattan variable in the Turkish census, and is the
IPUMS recode for schooling. This question was asked of individuals 12 and above.

Literate: Literate is ascertained through a question on the Turkish Census and is an indicator
variable equal to one if the person is literate. According to the original Turkish census forms, the
definition of person who is literate : "LIT indicates whether or not the respondent could read and
write in the Turkish language. A person is typically considered literate if he or she can both read
and write. All other persons are illiterate, including those who can either read or write but cannot
do both (Ruggles et al., 2010)." This question was asked of individuals 6 and above. Literate is
also asked in the Demographic and Health Surveys and is defined as, "reads easily".

Disabled: Disabled is ascertained through a question on the Turkish Census (though is not
available in 1990) and is an indicator variable equal to one if the person is physically disabled. The
definition of a person having a disability is as follows: "DISABLE indicates whether the person
reported a disability of any kind (Ruggles et al., 2010)."

Mother Literate: This variable is also ascertained through a question on the Turkish Census
and is an indicator variable equal to one if the individual’s mother was literate.

Urban: Urban-rural status in an unharmonized variable in the Turkish Census and is an indicator
variable equal to one if the dwelling is part of city in Census year 1985..

Health Personnel and Hospitals by Province: Data on the number of practitioners and (public
and private) hospitals by province and year are available from Turkish Statistical Abstract (Tiirkiye
Istatistik Yilligi). The natural log of health personnel and hospitals are included in robustness tests.

Birth Province: This variable is obtained through a question on the Turkish Census.

Year : This variable represents the survey year of the census.
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Childhood Province: This variable is asked in the DHS 1993, 1998 and 2003 individual female
recode.

Age: This variable represents the age of the individual in the year of the survey.

Year of birth: This variable is calculated as year of survey minus age.

Infant Mortality Rate: This variable is calculated at the province level using the Turkish De-
mographic and Health Surveys from 1993 and 1998 and is defined as the total number of deaths
of infants (children under the age of one) divided by the total number of births. This ratio is then
multiplied by 1000.

Child Mortality Rate: This variable is calculated at the province level using the Turkish De-
mographic and Health Surveys from 1998 and is defined as the total number of deaths of children
between 1 and 5 divided by the total number of children born during that period. This ratio is
then multiplied by 1000.

8.2 Appendix B: Additional Tables

APPENDIX FIGURE B1l: THE STRATEGY OF MASS VACCINATION
A. Political leaders Lend Support B. Participation by Clergy

Men of religion were asked  psmms
to help: )

The Dircctorate of Religious
Affairs contacted directly,
issued an official circular to
the imams in Turkey's
Mosques, calling on their
support, The directorate also
agreed to publish articles and
sermons on the benefits of
immunization in its monthly
gazette. A sermon was
prepared for Imams lo preach
simultaneaously on the eve of
the campaign through the
loudspeakers of the country’s
54,000 Mosques, many of
President Evren and Premier Ozal lead the campaign. which also served as Men of Religion gave sermons.
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TABLE B1l: SUMMARY STATISTICS
Summary Statistics

standard
mean S

deviation
year of birth 1976.47 754
year of census 1993.36 7.45
famsize 5.90 341
age 16.89 141
less than primary 0.11 0.32
literate 0.94 0.25
disabled 0.01 0.11
gender 0.51 0.50
mom_literate 0.58 0.49
correction factor 3.01 2.58
In total health personnel 6.96 1.30
log under5 mortality 4.66 0.50
log infant mortality 5.13 1.23

TABLE B2: ROBUSTNESS-DROP PARENTAL CHARACTERISTICS

Dependent Variable Disabled Literate Less Than Primary School
@ 2 ©)] Q)] ©) (6
. Gender . Gender . Gender
Basline Interacted Baseline Interacted Basline Interacted
-0.0004* -0.0004 0.0135*** 0.0083** -0.0130*** -0.0073*
VPD Prevalence* Post (0.0002) (0.0003) (0.0049) (0.0037) (0.0046) (0.0037)
. 0.0001 0.0103** -0.0113***
* *
VPD Prevalence *Post *Girl (0.0004) (0.0042) (0.0043)
. . -0.000342 0.0186*** -0.0186***
Total Marginal Effect for Girls (0.000234) (0.00672) (0.00625)
Observations 476,178 476,178 475,975 475,975 419,530 419,530
R-sguared 0.0017 0.0019 0.1551 0.1893 0.1425 0.1679
Y ear of Birth Fixed Effects Yes Yes Yes Yes Yes Yes
Birth Province Fixed Effects Yes Yes Yes Yes Yes Yes
Demographic Characteristics Yes Yes Yes Yes Yes Yes
Parental Characteristics No No No No No No
No. Clusters 61 61 61 61 61 61

Notes: OLS estimates of equation (2) reported in columns (1) (3) and (5). Province of birth and year of birth fixed effects included in every regression.
Columns (2) (4) and (6) reports results from specification (3), in which each explanatory variable is interacted with an indicator for girl. Demographic
characteristics in every specification include gender and relationship to household head. Standard errors clustered at the province level. * ** *** represents
significance at the 10, 5, and 1 percent level, respectively.
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TaBLE B4: DHS SAMPLE (WOMEN ONLY)

. Years . .
Dependent Variable Height Education Total Kids Literate
1) 2 3 4
-0.0002 0.2534* -0.0037 0.0359**
VPD Prevalence* Post (00313)  (0.1308)  (0.03%4)  (0.0172)
Observations 761 1,723 1,723 1,723
R-sguared 0.1439 0.2952 0.4273 0.7391
Y ear of Birth FE Yes Yes Yes Yes
Y ear Fixed Effects Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
HH Characteristics No No No No
No. Clusters 58 61 61 61

Notes: OLS estimates of equation (2) reported above using the DHS individual recodefile for
women. Although province of birth is not provided across all waves, childhood provinceis
recorded. | include women 19-23 in the 1993, 1998 and 2003 DHS, which is consistent with the
15-19 year old sample constructed using the census. Similar to the main results, | estimate the
equation on those who remain in province of childhood to reduce measurement error in the
treatment variable. Standard errors are clustered on the childhood province level. * ** ***
represent significance at the 10, 5 and 1 percent level, respectively.

TABLE B5: EFFECT OF DISABILITY ON LITERACY

Dependent Variable Literacy
Boys Girls

Disabled -0.3031*** -0.3400***

(0.0100) (0.0145)
Observations 175,348 166,748
R-squared 0.1222 0.2428
Year by Age FE Yes Yes
Province FE Yes Yes
Parental Characteristics Yes Yes
No. Clusters 61 61

Notes: OL S estimates of literacy on disability as well as parental characteristics such as
occupational status of father, mother’s literacy and family size and demographic characteristics
including relationship to household head. All regressions include birth province fixed effects and
year of birth fixed effects. Standard errors are clustered at the province level. * ** *** represent
significance at the 10, 5 and 1 percent level, respectively.

8.3 Appendix C: Comparative Cost Effectiveness Analysis

The economic costs of the campaign (including personnel and capital costs), approximately $30
million dollars, of which approximately $2.2 million was provided by agencies other than the Turkish
government. The campaign distributed 27 million vaccinations, thus a cost of slightly more than
a dollar per vaccine delivered. The reduction in mortality appears negligible. However, if this
campaign was able to increase literacy rates of women by 3%, then **here compare to school

uniforms and CCT**
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