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@ Widespread and pervasive poverty in SSA and South Asia.
o close to 1 billion people still live on less than $2/day
e poverty is linked to nutrition, especially micronutrient
deficiencies
o 1.6 billion people are anemic (lack iron)
@ Human capital is a critical determinant of economic growth
(Lucas, 1988; Mankiw, Romer and Weil, 1992).

@ Strong link between health and human capital formation (fetal
origins, early-life, school-age (nutritional intervention)-
Maluccio et al, Hoddinott et al., Alderman et al.).

o Early-life malnutrition affects cognitive development,
educational attainment, and labor market outcomes.
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@ This paper
e particular form of micronutrient deficiency- lack of iron in the

body

o results into iron-deficient anemia (IDA)

e The basic symptoms of IDA are fatigue, weakness, lethargy,
shortness of breath and decreased concentration.

@ Prevalence
o IDA among children below the age of five (58 percent) and

women (53 percent)-NFHS-4.
e 11% of the YLD are due to anemia in India.
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IDA has remained the top cause of disability in India (GBD

study).
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@ IDA and Children Cognition

o affects cognitive performance, language skills, motor skills.

o affects immune system and increases chance of inflammatory
diseases.

o deficit of 5-10 points in 1Q

@ Younger and school-age children are most vulnerable
population.
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Delivery channel

@ Types of programs and delivery channel
o Micronutrient supplementation programs (supply of iron-pills)
o Food fortification (wheat flour, biscuit etc.)
o Supply of double fortified salt (iodine plus iron)
@ Delivery channels
o Retail shops, Public distributions system (sold at subsidized
price)
o Public institutions (schools, hospitals)
@ What is the most cost-effective combination of products and
delivery channel?
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Research Question

@ Research Question

e What are the impacts of usage of iron-fortified salt in school
lunches on

@ Hemoglobin level
@ Incidence of anemia
@ educational and learning outcomes in rural Bihar
o Test the effectiveness of non-market institutions as delivery
channel for the fortified products
e Is there an evidence of heterogeneity in the impacts?
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Contribution

@ add to the growing literature on early-childhood interventions
@ contribute to the effectiveness of school-based interventions

@ intervention reduces the issue of crowding out of existing
school activities.
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Previous evidence

@ Previous evidence

o Banerjee et al (2018) - No effect (DFS sold through village
retail shops or PDS)

o Berry et al. (2018) - No effect (impact of micronutrient mixed
school lunch on child health)

o Thomas et al. (2006) - positive impacts of iron
supplementation in Indonesia.

o Chong et al. (2016) -significant reduction in anemia by 34 %
among anemic students in Peru.

@ Mixed evidence: impacts vary by amount of iron dosage,
compliance rate, treatment duration, sample size etc
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@ Setting
e Two blocks in Jehanabad district, Bihar, India
@ Sample is universe of primary schools in these two blocks
@ 54 schools were randomly selected as Treatment group and 54

schools as control
@ On average, 20 children were surveyed from 2nd grade in each

school
o Treatment: Study team sold Iron-fortified salt to the treated

schools at subsidized price
o Control: continue to use iodized salt
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@ Provision of iron-fortified salt to schools at discounted price

@ Monthly supply, bought from private company by the study
team

@ One year of treatment
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Intervention

Distribution of DFS

>

GlobalFood Symposium 2017

ntosh Kumar , Sebastian Vollmer




@ Data and timeline of intervention

e Nov 2014-Jan 2015: Baseline survey
o Aug 2015: Treatment started
e Aug 2016-Oct 2016: Endline survey
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Estimation Strategy: Double Difference

Estimation Strategy: Double Difference
Yist = a+ 1 % Post; + B2 * Treats * Posty + 0 * Xjt +nSst +vist (1)

where Y;st is the outcomes for child i at school s at time t
Post: after-treatment period indicator

Treat: treatment assignment indicator

S: time-variant school control variables

X: time-variant child and household control variables

Bo: ITT effect
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Summary

The usage of DFS in the MDM resulted in a reduction
of the prevalence of any form of anemia by about 20%
and of mild anemia by about 30%.

No statistically significant effect on cognitive ability.

Despite a relatively short treatment period of one year,
there is weak evidence that with 80% or 90% school
attendance math and reading scores were higher.

Weak evidence that SC/ST benefited slightly more with
respect to anemia.

Intervention is very cost effective: S5 - S50 per DALY
adverted (Deworming S5, Vitamin A supplementation

$9).
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