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Introduction
• Fetal period & first 1000 days of life shape life cycle health 

&skill formation (Almond and Currie, 2011;Cunha and 
Heckman, 2007)

• Most papers exploit rare & extreme shocks with limited 
attention to importance of dietary choices during pregnancy

• We exploit an ongoing natural experiment from the rollout of 
legal ban on cattle slaughter across states in India to study 
the disruptions in red meat intake during pregnancy on long 
run health outcomes.



Cow slaughter bans: history

● Earliest known legal ban: 412 CE during the 
reign of Chandragupta II of the Gupta dynasty 
(Ambedkar, 1948).

● Bans variously revoked & imposed by 
medieval Muslim rulers

● No restrictions on cow slaughter under British 
rule

● After Independence, decision was left to 
individual states



Bans vary across states & time



Variations in Bans across states
• Today, 18 of India’s 29 states ban cattle slaughter to some 

extent, while 11 states, including Kerala, have no restrictions 
– Some, like Assam, permit cows to be slaughtered with a “fit-for-

slaughter” certificate, issued if the cow is over a certain age or no 
longer productive. 

– Karnataka, prohibit cow slaughter entirely but allow bulls and oxen to 
be slaughtered under certain conditions. 

– Punjab, prohibit the slaughter of cows, bulls, and oxen, but permit the 
slaughter of water buffalo. 

– Chattisgarh on top of these also prohibits the slaughter of water 
buffalo. 

• None of these bans were in place at the time of 
Independence



Outcome of interest: Anemia

• Anemia defined as hemoglobin (Hb) < 120 g/L; 
severe if Hb < 80 g/L

• Hb: Iron rich micronutrient causing blood to 
be red.

• Iron deficiency is one of the leading causes of 
anemia

• India has among the world’s highest incidence 
rates of iron-deficiency anemia



Anemia incidence
• Over 50% of Indian women suffer from at least mild 

to moderate anemia.
• Anemia incidence in India is also significantly higher 

than in neighbouring Pakistan and Bangladesh.
• Anand et al. (2014) over 70% of anemia cases among 

premenopausal women in India are attributable to 
iron deficiency.

• Iron supplements coverage for pregnant women 
remains low (Dupas and Miguel 2016) & scientists 
usually recommend diets rich in iron (Stevens et al. 
2013). 



Anemia has non-trivial economic 
costs

• More than 50% on Indian population is moderately to 
severely anemic- which is larger even by south Asian 
standards



Anemia prevalence rates (2005)



Substitutes for beef are imperfect

• For a given iron content, iron absorption rates in red 
meat (15-40%)are larger than vegetarian diets (1-
15%).

• Recommended iron rich vegetarian foods (or other 
meat) are relatively expensive in India

• Empirical evidence: Anemia incidence is lower 
among those who eat meat daily compared to 
vegetarian diet in India (Rammohan et al.2011).



Malnutrition and anemia

• Reyn Ewijk (2009) Ramadan fasting older 
people who experienced Ramadan in mid 
gestation higher chances of being anemic

• In adults, it is due to two sources, blood 
disorder (sickle cell, thalassemia, 
fanconi anemia) or malnutrition (short or 
longterm, increased susceptibility to 
infections.



Underlying mechanism
•Bans deteriorate maternal health via iron deficiency
•This has negative consequences on long term health of 
offspring



Identification Strategy
• Difference-in-difference-in-difference model

– Data on state and year specific bans matched to year of birth of 
each individual

– Cohort variation in exposure to cow slaughter bans around birth 
exploited for identification of causal effects.

– Compare women in communities which traditionally eat beef 
(Dalits, Muslims, & Christians) with those in communities which do 
not (upper-caste Hindus, Sikhs, & Jains)

• Exposure: dummy variable for total ban on cow 
slaughter in a given state in a particular year
– Interacted with dummy for belonging to traditionally beef-eating 

group
= 1 if Scheduled Caste (Dalit), Muslim, or Christian
= 0 if upper-caste Hindu, Sikh, or Jain



Model

𝑌𝑌i,m,c,t = outcome: Hb/ anemia incidence for woman i born in 
year t belonging to mother m in state c.

𝑋𝑋i,m,c,t = individual & household characteristics

g(c,t) = state fixed effects and time trends &
state-specifictime trends

𝛽𝛽1 =parameter of interest



Data
• 2005-06 Indian Demographic and Health Survey (DHS)

– Women aged 15-49; Men 15-54
– Contains demographic & socio-economic data, including 

religion, caste, etc
– Hemoglobin (Hb) measured in g/L

• Cow slaughter bans:
– Main source: 2002 Report of the National Commission on 

Cattle, prepared for the Department of Animal Husbandry, 
Dairying, and Fisheries, a division of the Indian Ministry of 
Agriculture

– Supplemental sources:individual state-level legislation to fill 
in the details of amendments and subsequent legislation. 

– Year published in state gazette = year in force



Average hemoglobin levels by age, community, 
and cattle slaughter restrictions



Regression Result summary
• We find that all three bans, around the time of births, reduce 

hemoglobin levels in women among the beef consuming groups 
in adulthood
– with effects particularly strong for the most marginalized women in their 

reproductive ages of life when they are most likely to pass on some of 
these effects to the next generation.

– Similar effects not found on men.

• We find that cattle slaughter bans increase the probability of 
moderate anemia for women in the affected groups from 3 to 5 
percentage points, and the probability of severe anemia by 
from around 0.3- 0.9 percentage points

• Mortality bias may underestimate the true negative impact.



Results: Hemoglobin for women

Each Panel shows results from three different models from three different treatments: cow slaughter 
bans, beef sale bans, and beef export bans. 
Columns (1,3,5) basic specification with state year and month fixed effects. 
Columns (2,4,6) also control  state specific time trends, age, age squared, urban, married, age at 
first marriage, total births ever, whether currently pregnant, currently working or not, and dummies 
for education and the wealth index and restricted to those in their prime reproductive age (15-35) 
with no education. 



Results: Hemoglobin for men

Each Panel shows results from three different models from three different treatments: cow slaughter 
bans, beef sale bans, and beef export bans. 
Columns (1,3,5) basic specification with state year and month fixed effects. 
Columns (2,4,6) also control  state specific time trends, age, age squared, urban, married, age at 
first marriage, total births ever, whether currently pregnant, currently working or not, and dummies 
for education and the wealth index and restricted to those in their prime reproductive age (15-35) 
with no education. 



Results: Anemia for women

Each Panel shows results from three different models from three different treatments: cow slaughter 
bans, beef sale bans, and beef export bans. 
Columns (1,3,5) basic specification with state year and month fixed effects. 
Columns (2,4,6) also control  state specific time trends, age, age squared, urban, married, age at 
first marriage, total births ever, whether currently pregnant, currently working or not, and dummies 
for education and the wealth index and restricted to those in their prime reproductive age (15-35) 
with no education. 



Conclusion
• The impact of a cattle slaughter ban on hemoglobin

levels is up to 2.3 g/L. 
– around  one-fifth the effect of pregnancy, which tends to 

reduce hemoglobin levels by about 10 g/L across the 
board.

– even moderate changes—those amenable to policy—can 
have long-term effects in contrast to earlier studies on the 
fetal origin hypothesis which focused on rare and extreme 
shocks such as famines and wars.

• Results are robust to the inclusion of bans of varying 
degrees of strictness



Checking underlying mechanism 
• Preliminary findings from NSS thick rounds 

data suggest this effect is through changes in 
consumption.

• Overall individuals seem to substituting away 
to other meat products

• However it appears individuals are not able to 
substitute when we restrict samples to states 
like UP, Rajasthan, Bihar, Haryana, Punjab and 
Gujarat 

• Checking other channels



Effect of Cattle Ban on Red Meat Consumption 
for all the States except Jammu and Kashmir-I



Effect of Cattle Ban on Red Meat Consumption for 
Punjab, Haryana, U.P, Rajasthan and Gujarat-I



Effect of Cattle Ban on MPCE for all the 
States except Jammu and Kashmir-I



Effect of Cattle Ban on MPCE for Punjab, 
Haryana, U.P, Rajasthan and Gujarat-I



Effect of Cattle Ban on Mutton Consumption 
for all the States except Jammu and Kashmir-I



Effect of Cattle Ban on Mutton Consumption for 
Punjab, Haryana, U.P, Rajasthan and Gujarat-I



• Thank you!





Results: Anemia for men

Each Panel shows results from three different models from three different treatments: cow slaughter 
bans, beef sale bans, and beef export bans. 
Columns (1,3,5) basic specification with state year and month fixed effects. 
Columns (2,4,6) also control  state specific time trends, age, age squared, urban, married, age at 
first marriage, total births ever, whether currently pregnant, currently working or not, and dummies 
for education and the wealth index and restricted to those in their prime reproductive age (15-35) 
with no education. 



Conclusion
• This paper contributes by exploiting cattle 

slaughter bans in India to study the long-terms 
effects of an iron rich diet (beef) during the 
perinatal period on the later life prevalence of 
anemia. 

• It finds that girls exposed to cattle slaughter 
bans in their year of birth have lower levels of 
hemoglobin (Hb) and are more likely to be 
anemic in their prime reproductive ages 
between 15 and 35,particularly for women 
who have no schooling.
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