
HEALTH AND DEVELOPMENT

MOST OF THE MATERIAL HERE COMES FROM LECTURE NOTES OF PASCALINE DUPAS



TODAY: HEALTH CAUSES INCOME

1. Exposure in utero and life outcomes (influenza pandemic)

2. Exposure in childhood (the effect of malaria eradication)



BACKGROUUND



CORRELATIONS BETWEEN INCOME AND HEALT – PRESTON CURVE



UNDER 5 YRS MORTALITY -- ACROSS REGIONS AND BY INCOME

Source UN 2015



ALSO WITHIN-COUNTRY: CO-MOVEMENT OF HEALTH AND INCOME

 In the US, mortality hazard declines with income and with education, but hard to differentiate 

respective roles of income and education (Deaton and Paxson, 2001).

➢ Also in the US, life expectancy gap between rich and poor is growing:

➢ gap in life expectancy at age 65 between highest and lowest deciles grew from 0.3 years to 1.6 years 

between 1980 and 2000.

➢ Recent work on this by Raj Chetty and team: https://healthinequality.org/

 In developing countries, the relationship between income and health is stronger

➢ Under five mortality more than twice as high in bottom quintile as in top quintile

https://healthinequality.org/


DISEASE BURDEN: POTENTIAL MECHANISMS

 Direct effect of disease on productivity

➢ Disease burden → Poor nutrition  → Lower productivity

➢ Disease burden  → Many illness spells  → Fewer days worked (because sick oneself or caring for sick)

➢ Disease burden  → Exposure in utero or childhood → Reduced endowments (physical, IQ) → Lower 

productivity

 Indirect effect of disease on productivity (via lower levels of investments in education)

➢ Disease burden  → High health care costs  → Reduces income available for investments in education, 

production, etc.

➢ Disease burden  → Shorter life expectancy  →Reduced returns to investing in education

➢ Disease burden  → High infant mortality  → Higher fertility  → quality-quantity tradeoff

➢ Disease burden  → Orphanhood / sick parents  → Need to work as child to compensate → no time for 

school



THERE COULD ALSO BE INDIRECT EFFECTS OF DISEASE BURDEN

THROUGH INSTITUTIONS

 Alsan (2015): argues that presence of tse-tse fly had long-term effects on development 

through its impact on pre-colonial institutions:

➢ “TseTse reduced the ability of Africans to generate an agricultural surplus historically” 

➢ Less likely to use domesticated animals and the plow, use of indigenous slavery instead .

➢ less likely to be politically centralized, such extractive institutions are bad because means 

lower investments in education, etc.

 Acemoglu, Johnson, Robinson (AER, 2001): 

➢ Disease burden at the time of colonization determined where Europeans settled en masse 

and where they only sent a few people



WHICH WAY DOES THE CAUSALITY HEALTH–INCOME   GO?

 Most likely, both ways

➢ Health is an investment: matters for productivity

➢ Health is a normal good: rises with income



IMPACT OF DISEASE BURDEN?

 At the macro-level, some have argued extremely high impact of health on GDP per 

capita (Sachs, Commission on macroeconomics and health)

 E.g. Sachs (2003): yearly GDP growth rate 1.3% lower in malaria-endemic countries

compared to non-malarious countries

 Potential problems with these estimates?

 Tropical disease is a consequence of poverty as well, so reverse causality. Hard to isolate 

effect of health on growth.



HISTORICAL DATA ON HEALTH

 The 1000-yr perspective....

 Prior to the Industrial Revolution:

➢ there was little long-term change in average health, though with considerable short-run 

variation (e.g. Black Plague)

➢ cross-sectional differences (across countries) in health were small

 In the 19th century, there was a takeoff of health in Europe and its offshoots, with little 

change elsewhere

 Starting in the middle of the 20th century, health improvements in trailing countries 

began to exceed those in leaders

➢ Health convergence in last 50 years much stronger than income convergence



FROM INCOME TO HEALTH

 Timing above suggests important effect from income to health (with positive spillovers)

 Historically, improvements in health resulted from three sources:

1. Improved standard of living, especially nutrition

2. Public health investments (which rise with income) -- clean water, sanitation

➢ Cutler and Miller (2005): 43% of decline in mortality in 13 big US cities 1900-1936 due to 

water quality improvements

3. Medical innovations (antibiotics, other drugs, surgery, etc.)

➢ In developed countries, these happened roughly in the order listed

➢ In catch-up countries, the order was different:

✓ benefited from medical discoveries in developed countries, so arguably exogenous shock to health (shifting 

up of Preston Curve)



PRESTON CURVE SHIFTS UP



LISTEN TO THIS PODCASTS

 https://www.econtalk.org/deaton-on-health-wealth-and-poverty/

 https://hwcdn.libsyn.com/p/1/0/b/10bfaf40d2e34db3/Association_Between_Income_and_Life_Expectancy_in_th

e_United_States.mp3?c_id=11430498&cs_id=11430498&expiration=1601901627&hwt=cf316972bc68e45b7db

eecae1d28970b

 Recall podcasts are on the exam as well

https://www.econtalk.org/deaton-on-health-wealth-and-poverty/
https://hwcdn.libsyn.com/p/1/0/b/10bfaf40d2e34db3/Association_Between_Income_and_Life_Expectancy_in_the_United_States.mp3?c_id=11430498&cs_id=11430498&expiration=1601901627&hwt=cf316972bc68e45b7dbeecae1d28970b


HEALTH CAUSES INCOME

Empirical tools:

• Cohort analysis

• Instrumental variables to deal 

with measurement error



IS THE 1918 INFLUENZA PANDEMIC OVER? LONG TERM EFFECTS OF 

IN UTERO INFLUENZA EXPOSURE IN

THE POST-1940 U.S. POPULATION

ALMOND



WHAT WE KNEW BEFORE

 Several papers show that low birth weight is associated with negative outcomes.

➢ Of course this correlation may be driven by unobservables

➢ Some studies control for sociodemographic and genetics by studying twins.

➢ The problem is that parents may invest more in heavier babies (evidence for China on this).

 Seasonality and winters when the baby is in utero are correlated with outcomes.

➢ Nutrition? Viral diseases like colds in winter?

➢ Evidence from famines (from Nazi occupation for instance) is mixed.

➢ Problem: in Stalingrad 1/3 died -- survivor bias; if they are long duration there is also the bias

of selective fertility: who decides to have children during those times? Maybe the better off?



FETAL ORIGINS HYPOTHESIS

 Can chronic health conditions be traced to the course of fetal development.

 Problems to test this:

➢ Omitted variables (e.g. genes) affecting parents and children

➢ Need to observe long time periods

 The influenza pandemic of 1918 was sudden, large and we have several decades of

observations.

➢ Plus: variations not only across cohorts but across States (but small)

 Do babies that experienced influenza in utero have different lives – all else constant?



SUDDEN CHANGE: NATURAL EXPERIMENT

 Mortality rate at peak is about 0.3%

 1/3 of pregnant women experienced the influenza.

 Babies born months apart experimented very different in utero conditions

85% of pandemic mortality occurred 

in the four months from October 

1918 to January 1919. 



MAIN IDENTIFICATION IDEA

 Negative slope: younger less disabled.

 But, men born between January and September of 1919, especially start in 1st trimester in utero, have

higher disability rate (as a % of the mean).

Disability: able to work, able to 

perform tasks in a job.



DATA: RANDOM SAMPLES 1%-3% FROM POPULATION CENSUS

 The 1960, 1970, 1980 Census:

➢ Date of birth

➢ Disability: able to work, able to perform tasks in a job.

➢ Income

➢ Years of education

➢ Socio-economic status: based on occupation

➢ Other outcomes

 State of birth – to exploit cross-sectional variation

 They have almost no information on maternal health other than deaths.

 Compare close cohorts, those born the quarter before of the quarter after, with substantial

number of obs.



ALREADY IN THE MEANS THE 2019 COHORT LOOKS WORSE

 Surrounding cohorts: 1918

& 1920.

 Those born in 1918 were 

most likely born before the 

pandemic and therefore

were exposed as infants. 

 Those born in 1920 were 

born after the pandemic and 

were not directly exposed. 

 In almost all averages, the

1919 cohort does worse



THE PROBLEM OF SELECTIVE MORTALITY

 We observe outcomes only for survivors --- but who are those?

 Mortality may be focused on the ex-ante more vulnerable or may affect the whole distribution of

health.

 These have different implications, if the most vulnerable died, then the survivors will have better

health as adults on average.

➢ This would bias the effect of influenza on adult health downwards relative with a scenario with no selection.



% OF COHORT GRADUATING FROM HIGH SCHOOL

 Why separate men and women? (a) military service WWI; (b) differential vulnerability to influenza?

 Note that they almost fall in a straight line: neighboring cohorts not outside trend → suggest that effects

during childhood not that important: in utero exposure is more important



BY QUARTER:  % OF COHORT GRADUATING FROM HIGH SCHOOL

 Linear time trend, and quarter dummies are “partialed-out” → plot residuals

 Not selective fertility: those born early

1919 conceived in 2018 without

knowledge of pandemia

 Selective deaths: Some evidence of less

educated people in the 1919 dying more,

since the effect on education is 25%

smaller in 1980 census.

 The authors multiply some of the effects by

3, why?

➢ Only about 1/3 got infected, and they want to
know what the effect is for those infected



EMPIRICAL STRATEGY 1

 Follows individual “i” in cohort “c” across years of census

 Has a quadratic time trend to allow different cohorts to have different “smooth outcomes”: 1912-

1922

 The effect of the Pandemic is detected as an atypical point of the “y-time” relationship.

 Requires that nothing strange ---except the pandemic--- happened in 2019.

 Requires that the “y-time” relationship is smooth

 One could also do placebos and instead of I(YOB=1919), have I(YOB=1916), etc.



TABLE OF       CHANGING “Y” AND YEAR OF MEASUREMENT

Results:

 0.15 years less education

 $1000 less income (1/50 %)

 More disability (0.006 over 0.1 ) – around
6% of mean

 Larger effects for non-whites

What is the advantage of having many
census years?

 Measure longer run effects (at different
ages)

 See that results are not artifacts of a
particular census

 Assess selective attrition from death



EFFECTS ON WAGES

 Lower wages by $800 dollars per year. For 1/3 affected == $2,400 usd ( about 9%)

 Why can wages be affected?

➢ Lower IQ

➢ Lower health

➢ Less schooling -- we already showed this is the case

 To what extent is the effect on wage the results of lower education?

➢ Calculation: 10% return to an extra year of schooling, 0.4 less years = 5% less wage, so about half due to less

schooling. Recall that the effect of wages is about 9%.

➢ Many assumptions in this calculation.

They also find an increase 1940 on the likelihood of being incarcerated.



MALARIA ERADICATION IN THE AMERICAS: A RETROSPECTIVE

ANALYSIS OF CHILDHOOD EXPOSURE

HOYT BLEAKLEY



MALARIA

 Observation: tropical places have more malaria and also are less economically 

developed. 

 Is this because malaria causes underdevelopment (less investment in human 

capital, less brain development, less productive workers?)

 Simple correlations between tropical disease and productivity cannot answer this 

question. 

 Failure to eradicate malaria might be a symptom of underdevelopment if caused by poor 

institutions or bad luck.

 Need exogenous variation in the presence of malaria.



IDEA

 Set-up:

➢ Relatively swift malaria eradication campaigns

➢ Intensity of treatment depends on whether there was malaria before or not

 This enables a Diff-in-Diff estimation strategy:

➢ First difference: across birth cohorts

➢ Second difference: across regions



IDEA

 New technologies (exogenous) permitted malaria eradication.

➢ Technologies (DDT insecticide) came from outside these counties.

 Compare the outcomes of cohorts of people that were kids before eradication vs those 

that were kids after eradication.

➢ The identifying assumption is that these two cohorts differed only on this.

➢ Use as control group: areas not suitable to malaria within the country.

 The paper then has to have data on eradication dates and places, and has to show that 

the cohorts look otherwise identical.

➢ panel data of cohorts by birth year and birthplace 



CONTEXT: UNITED STATES

 Malaria is a parasite transmitted my mosquitoes.

➢ Charles Louis Alphonse Laveran showed through microscopic studies, that malaria is caused by 

a single-celled organism (France 1890s). 

➢ Ronald Ross: malaria is transmitted via mosquitoes (Britain, late 1890s). 

➢ Rockefeller foundation 1910s: demonstration projects in US south.

➢ During WWI, the US public health service (PHS) undertook drainage and larviciding operations in 

southern military camps.

➢ By 1920s PHS Malaria almost eradicated from US.

➢ US south experienced drop in Malaria related mortality by 60%



CONTEXT: INTERNATIONAL

 In 1941, a Swiss chemist rediscovered a chemical known today as DDT

➢ Very effective against insects, no harm on mammals.

 1950s, the World Health Organization (WHO) proposed a worldwide campaign to eradicate 

malaria. funding came from USAID and UNICEF.

➢ Spraying of DDT, principally in the walls of houses to interrupt the transmission of malaria for long enough 

that the existing stock of parasites would die out. 



POTENTIAL EFFECTS OF MALARIA

 Malaria has not only effects in current productivity:

➢ malaria infection can cause anemia that persists for a considerable time after infection

➢ Investment in physical capital and land improvement are suppressed by the threat of 

malaria

➢ Children: Brain development, future health

➢ It can also affect the income of parents



ERRADICATION CAMPAIGNS

Notified cases of malaria per 100K

 Example: Colombia. Almost 80% decrease in 10 years.



FIRST DIFFERENCE – ACROSS COHORTS

Empirical design:

 external origin of the campaigns 

(exogenous)

 the quick reduction of malaria that followed 

(compare exposed and unexposed cohorts 

that are not too far away)

 use of non-malarious areas for comparison 

(to control for other changes in time)

 differential incidence of eradication benefits 

across cohorts (the variation he uses)

Fully exposed



SECOND DIFFERENCE– ACROSS STATES

Reductions in malaria
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Ratio of malaria mortality to total mortality by state circa 1890. 

Darker colors indicate more malaria (source: U.S. Bureau of the 

Census, 1894).

Y-axis = estimated decrease in malaria mortality post-intervention. 

X-axis = pre-campaign malaria mortality rate. 

The 45-degree line represents complete eradication. Both variables 

are expressed per 100,000 population

Initially



DATA

 Census data: limited number of outcomes

 US: Occupational income score (proxy for labor productivity)

 Brazil, Mexico: census has data on literacy, years of education, and income (both total and 

earned)

 Note: can only do analysis on males since females are harder to trace across censuses (they 

change their names!)



DATA

 State where born and date of birth

 Malaria intensity in an individual’s place of birth (State or mun) --- intention-to-treat design

➢ Why not current place of residence?

 Outcomes:

➢ Occupational income score: average earnings by occupation/year. 

➢ Why? Has these for many decades. Does not have person level income.

➢ US: 300 categories of occupations, Mexico and Brazil: 35 Industry clasifications

➢ Literacy and schooling

 Cohorts:

➢ US: males 1825 to 1965

➢ Mexico and Brazil: males 1905 to 1975 

➢ Colombia: 1918 to 1968



DATA

 Construct “cells”: year of birth × census year × place of birth. 

➢ A row in the data set is the mean (Y,X) of people born in a certain year in a certain place, as 

measured in a certain census.

➢ Malaria prevalence: US Vital Statistics (Census 1933), Mexico Pesqueira (1957) and Mexican 

Anuario Estadístico (1960), Colombia: Anuario de Salubridad (DANE 1970)

➢ Malaria measure is divided by the difference across the 95th and 5th percentile states, so that 

a change in 1 unit is as if you went from a very bad state to a very good one.

 Malaria Ecology: how prone to malaria are different geographies

➢ Mellinger, Poveda, and Hong indices

➢ Matched to States and municipalities by geocoding



MALARIA ECOLOGY EXAMPLES



DEFINITIONS

 Start dates of eradication campaign

 US: 1920

 Rest 1957

 Full exposure: Cohorts born on or after the start year in their respective country are assigned a 

potential childhood exposure = 1.

 No exposure: “childhood”: first 21 years of life → that cohorts born more than 21 years before 

the campaign are assigned a childhood exposure = 0.

 Intermediate exposure = years of exposure divided by 21. 

➢ E.g. if I was born 1947 then I would have 11 years of exposure until I am 21. 



SPECIFICATION 1: PRE VS POST

 j = place

 Yj,post= log income in occupation index for people with full exposure, in State “j”

 Yj,pre= log income in occupation index for people before eradication, in State “j”

 Mj,pre = how bad was malaria in State “j” before eradication

➢ Renormalize (divide) each malaria measure by the gap between areas at the 95th and 5th percentiles in the malaria 

distribution of each country

 The hypothesis is that (since all places basically went to no malaria) those places that started with more 

malaria ---and therefore experienced the largest decreases--- had the largest increases in income (a positive 

beta).

Time dimension
Cross-sectional 

dimension

Throughs-out partially exposed 

cohorts 



U.S.  --- INCOME GROWTH VS MALARIA BEFORE

Suitability: in case malaria 

data is bad quality

the 1910 adult literacy rate, change (1902–

1932) teacher salaries, pupil/teacher ratios

 An observation is a state: comparing changes across states

 Omitted variables across States→ importance of controls

fertility and infant mortality in 1890; 1910s 

hookworm infection; state public-health 

spending, doctors per capita in 1898; % rejected 

from military service for health reasons

Controls

Effects of 11%-17% 

increase in “income” from 

going from 95th to 5th

worse state



Y-AXIS: INCOME OF 

EXPOSED VS NON 

EXPOSED COHORTS

VS

X-AXIS: MALARIA 

BEFORE IN PLACE 

WHERE BORN



CONCLUSION OF FIRST EMPIRICAL STRATEGY FOR U.S.

 Not because richer people migrate to less malaria intensive places since state of birth 

(not residence) was used.

➢ But he looks at movers and non movers and finds similar results

Conclusion: “in the states with high levels of malaria, cohorts born after the anti-

malaria campaign earned 10–20 percent more than the previous generation,

relative to the benchmark of cohorts in malaria-free states”



MEXICO AND BRAZIL – INCOME GROWTH VS MALARIA BEFORE

 Larger effects on income for Mexico and Brazil: 29%-35%

 Weaker effects for education and literacy in Mexico



COLOMBIA– INCOME GROWTH VS MALARIA BEFORE

 Smaller income effects for Colombia: 6%.  He claims it b/c less occupations for Colombia Index

 Larger effects when instrumenting for malaria prevalence: 9% (2SLS: municipio’s average 
temperature, altitude, and the interaction of the two. The other malaria measures)



SPECIFICATION 2: PANEL FOLLOWING INDIVIDUAL COHORTS

 j = place, k=year of birth (cohort), t=census year

 Yjkt= log income of cohort k born in state j, as measured in census t.

 Expk = exposure to eradication campaign of cohort k

 Mk = how prevalent was malaria before campaign.

 The hypothesis is that if a cohort was more exposed to eradication (i.e. malaria elimiated) your income 

increased more, especially if you were born in a malaria infested State before eradication→ positive beta

 Uses intensive margin for identification (does not compare across states, or across cohort)

➢ Note that interaction is a function of “j” and “k”, this variable varies within State, and varies within cohort

➢ Only the interaction is identified, because the cohort FE eliminates the average difference in income across cohorts, 
and the State FE eliminates the average difference across States

 Censuses happen when these kid are adults.

Note that this is analogous to our 

main interaction, and it is done to 

test if initial malaria Mj proxies for 

something else



SPECIFICATION 2: RESULTS

 The advantage of Specification 2 is using partially exposed cohorts, and not go too far away in 

time in the comparison.

 Finds similar results than pre-post specification. 



3RD SPECIFICATION DECOMPOSING FLEXIBLY BY COHORT “K”: 

CHILDHOOD MATTERS

 Estimate regression separately for each cohort, 

a beta for each cohort.

 Same cohort, different initial exposure to 

malaria in 1900, because born in different 

States

 Plot betas for each cohort

Note: 

 Cohorts that were adults before 

eradication have lower income in more 

malarious States

 The more advanced eradication the closer 

to zero is Beta (i.e. no differences across 

states once malaria is erradicated)



PATTERN ACROSS COHORT AS EXPECTED

 Those born before 1900 did not benefit from 

malaria eradication, and for them the malaria of 

their state predicts lower income.

 Those with partial exposure had partial predictive 

power. 

 Those will full exposure have no negative effect of 

malaria, as they should

 My problem here is that it is noisy and the betas are 

positive instead of zero.

 Just to reiterate: the years in the X-axis is when they were BORN and therefore when they were kids.

 The graph shows that if they were kids when malaria was present they have worse outcomes as adults

 Note: the trend break occurs in 1900-1910 , 10 years before the campaign, when the 1900 cohort already 

were 10 years old. Not in-utero exposure



PLACEBO TESTS

 Can perform “placebo” tests at the extremes 2 cohorts much before exposure; or 2 cohorts much 

after exposure→ need to find no effects:

 If diverging pre-trends: then Dif in Dif doesn't pick up effect of malaria eradication campaign but 

some other thing.

 Bleakley performs such placebo tests, results pass the test



MAPPING TO INFECTION RATES

 What is the effect of infection rates as children on adult income?

➢ Note that so far the estimates talk about the time effect of the eradication campaign. Not on how much 

actual decrease in malaria translates into income.

➢ Need to have the explanatory variable “Mj” be the level of malaria decrease in the State, not the pre-level “Mj,pre”. 

“To which decrease was cohort k exposed to?”

▪ Once he does this he concludes that being infected with malaria through childhood leads to a 

reduction in adult income of approximately 50% !!



MECHANISMS: WHY

 Schooling: estimates effects of years of schooling and assumes 10% increase in income per year

of schooling→ calculates that only 20% of the effect of income could be explained by more

schooling.

 Selection on mortality. The people answering the census are alive, maybe malaria was killing the

more productive, hence the selection effect on income.

➢ Answer: one would think that malaria kills the less productive

➢ + Quantitatively hard to explain: assume it kills 30% of children and that these children would have earned
30% more, that explains only 9 percentage points increase in income, but he found 50% increase.

 Other diseases: they were small to begin with.

 Spillovers: within cohort spillovers are already taken into account.

➢ Across cohorts (e.g. job displacement→later more exposed cohort get the jobs of earlier (older people). Hard
to explain since end points are 20 years apart. Plus, the graphs are flat at the end points.



OTHER STUDIES



MALARIA IN CHILDHOOD

 Similar identification strategies are used by Cutler et al. (2010) in India and Lucas (2010) in 

Panama, Trinidad and Sri Lanka, also looking at the impact of malaria eradication campaigns 

after WWII on education and income

➢ Results are quite comparable

 Recently: randomized trial with schoolchildren in Kenya: Brooker et al. Effect of intermittent 

preventive treatment of malaria on health and education in schoolchildren: a cluster-randomised, 

double-blind, placebo-controlled trial. Lancet. 2009 

➢ intermittent preventive treatment (IPT) = children aged 5-18 years received treatments every 4 
month for a year

➢ hypothesis: intermittent clearance of malaria would increase hemoglobin concentrations and, as a 
consequence, reduce anemia and contribute to improved attention in class and educational 
performance.



MALARIA IN CHILDHOOD

 Finds large effect

 Hemoglobin increased

 Prevalence of anemia at 12 months averaged 6.3% in the IPT group compared to 12.6% in the 

placebo group (p-value=0.028**) so 50% decrease



MALARIA IN CHILDHOOD

 Significant improvements were also seen in tests of sustained attention

➢ Interestingly: no effect on educational achievement test scores

 This is only one of many programs that improve classroom attendance and/or attention but find 

no effect on test scores

➢ Deworming program in Kenya found the same results...



SO FAR…

 Exposure to malaria in childhood is bad

 What about exposure to malaria in adulthood? does that affect productivity?

➢ Surprisingly, no good quality direct study of this

➢ But historical accounts suggest yes: Panama canal story...

➢ Also household surveys show many days of work lost to illness



TUBERCULOSIS

 Aline Butikofer and Kjell Salvanes (2015): “Disease Control and Inequality Reduction: Evidence from a

Tuberculosis Testing and Vaccination Campaign”

➢ strategy similar to Bleakely to examine the economic impact of a large-scale tuberculosis control program launched in
1948 in Norway

➢ At the time, Norway had one of the highest tuberculosis infection rates in Europe: about 85 percent of inhabitants were
infected.

➢ Current infection rate in developing world: varies across countries, over half of cases not reported so prevalence hard to
estimate. WHO estimates 9.6 million new cases of TB in 2014

✓ High burden countries: India, China, Indonesia, Ethiopia, Nigeria, ... total of 22 high burden countries make for >80% of
cases

▪ Norway 1948: Large scale tuberculosis testing and vaccination campaign by government substantially

reduced the tuberculosis infection rates among children

➢ Authors estimate that cohorts in school during and after the campaign in municipalities with high tuberculosis
prevalence gained more in terms of education, income and longevity after the intervention.

✓ an individual in a municipality that has a tuberculosis infection rate of 1 person in 100 inhabitants
experiences a 0.5-year increase in years of education, 7pp increase in income at age 37 compared to
individuals in municipalities without any tuberculosis cases prior to the campaign.



WORM INFECTION AND EDUCATION

 Miguel and Kremer (2004): Worms (Econometrica)

 Intestinal helminths (parasitic worms) infect 1/4 of the worlds population

➢ Heavy infections imply: anemia, protein-energy malnutrition, abdominal pain, enlargement of the liver and spleen

 Cost $0.49 per schoolchild, single dose.

 Transmitted by soil and water: people lack latrines --people’s behavior affect others (externalities)

 Worked in areas of high prevalence (external validity?)

➢ Gave albendazole twice a year to students in 75 schools, left some as a control group

 Big impact on attendance, big spillovers, kids who live near dewormed kids attend class more

 Argue it's very cost effective: they estimate gains of $15.90 per child dewormed

➢ This involves estimating the returns to education due to increased attendance

➢ large element of guesswork in an exercise like that... I but some feel comfortable claiming from this that deworming is

the best way to improve education.....



FROM MICRO TO MACRO?



FROM MICRO ESTIMATES TO MACRO IMPLICATIONS

 What are the macro-economic implications of all this?

 Bleakley estimate: childhood infection decreases adult income by 50% 

➢ So if malarious countries have childhood infection rates about 60%, and assuming no general 
equilibrium effect, implies a GDP effect of 0.6*(50%)=30%

➢ Lower than cross-country estimate in Sachs (2003) of 1.3 in log points per year (which amount to 30% of 
GDP after just 25 years but the gap in malaria exposure has been there for at least that long)

 Bleakley's estimate is still large and significant

➢ malaria would account for 10%-15% of the gap betwen Mexico and the US

 Reasons why Bleakley's estimate smaller than cross-country estimates?

➢ cross-country estimates are not well identified → may be picking up effects of other things than malaria 
(e.g. HIV/AIDS)

➢ P. vivax was the predominant strain of malaria in the Americas at the time of the studied campaigns. But 
P. falciparum is worse and the dominant strain in countries still fighting malaria



FROM MICRO ESTIMATES TO MACRO IMPLICATIONS

 We've focused on the costs of malaria, but many other disseases

➢ malaria, yellow fever, dengue, helminths, sleeping sickness, lymphatic lariasis, schistosomiasis, AIDS, etc



number of years lost due to ill-health, disability or early death.

for each 100 people you lose 1 year.



FROM MICRO ESTIMATES TO MACRO IMPLICATIONS

 For dissease, could try to quantify GDP cost

 Then would have to add them up...

➢ or not?

 Problems with adding up

➢ “competing risk” e.g. no productivity loss due to malaria for someone already incapacitated with 

TB...so when we think of gains from eradicating those diseases, we shouldn't double count

➢ possibility of general equilibrium effects



FROM MICRO ESTIMATES TO MACRO IMPLICATIONS

 So ideally we would want to look at macro-estimate (that takes into account equilibrium 

effects across generations and diseases)

 But what's hard: there is to find plausible source of variation (identification)

➢ if countries that eradicate malaria are those with better institutions, then comparing them with countries 

not eradicating malaria would not be very helpful in estimating impacts of malaria eradication



SO WHERE ARE WE?

 Macro evidence really difficult to interpret since not well identified

 At least the micro-studies we have reviewed suggest that malaria indeed has important 

economic effects

➢ Clear benefits from controlling the disease

 Though these benefits don't immediately translate in higher growth

➢ a main channel through which malaria affects the economy is the human capital of children

➢ so controlling malaria (mostly in Africa) will not result in a more productive labor force (and thus higher 

output) until the current adult population is replaced with people born after disease controls are 

introduced

➢ a process that will not be completed for another 40 years

 but better late than never!



WHY HAS MALARIA NOT YET BEEN ERADICATED?

 Insecticide of choice for combating malaria is DDT (dichloro-diphenyl-trichloroethane)

➢ That's what was used to eradicate malaria in Southern Europe, and during the post-WW2 
WHO campaign

 but today donors rarely pay to use it....

➢ why?

 Overuse of DDT for agriculture in the US (to control pests) was linked to environmental 

damage affecting wildlife

➢ Best-seller by Rachel Carson (1962) Silent Spring

➢ DDT use eventually banned in the US and other countries

 Too bad because DDT is a highly effective and inexpensive (patent expired) means of eradicating 

malaria, and its use for that is not harmful (indoor spraying --- no environmental damage and no 

known damage to humans)



ANOTHER CHALLENGE: COORDINATION

 Strong and effective coordination with neighboring countries is critical for non-island 

countries to achieve and sustain elimination

➢ (from wikipedia): The Anopheles mosquito can fly for up to four hours traveling up to 12 km a night.

➢ CDC: The adult females can live up to 1 month but most probably do not live more than 1-2 weeks in 

nature.  Still enough time to travel over 100km in a lifespan!

 Such coordination can be difficult when some neighboring countries are poorly governed

➢ e.g. Zimbabwe under Mugabe's dictatorship has no credibility with donors and cannot secure funding to 

participate in malaria eradication effort



PAPERS FOR NEXT CLASS: NUTRITION AND DEMAND FOR HEALTH 

 Iron Deficiency and Schooling Attainment in Peru

 Micro-Loans, Insecticide-Treated Bednets, and Malaria: Evidence from a 

Randomized Controlled Trial in Orissa, India 



NUTRITION



IRON DEFICIENCY AND SCHOOLING 

ATTAINMENT IN PERU



MOTIVATION

 Poverty trap:

➢ The poor are poor because they cannot work hard because of lack of calories…

➢ …but without income from working they cannot buy calories

▪ The calorie view of poverty traps is no longer respected, since the majority of the poor do get

enough calories.

▪ But micronutrient deficiencies may still imply lower performance

▪ 50% of women and children in developing countries are believed to suffer from iron deficiency

anemia (IDA)

➢ Decreases blood oxygen → lower cognitive function, memory, and attention span



QUESTIONS AND FINDINGS

 Does reducing iron deficiency have a large enough effect on cognition to result in tangible

increases in human capital accumulation?

 If this is so, how can we have a cost-effective method of delivery?

 They find that:

 public clinic + video messages generate take up.

 For students who were anemic at baseline, an average of 10 100mg iron pills taken over 3 months

improves average test scores by 0.4 sd (this is a big number in education intervnetions)

 16% improvement in previously anemic students’ aspirations for the future.

Returns to schooling are lower for impoverished students simply because they are nutrient deprived!



CONTEXT OF THE PAPER

 39% of adolescents in rural Peru are affected by anemia (UNICEF 2008).

 In the study: 42% of boys and 41% of girls were anemic at the onset of the study.

➢ 219 students of 1 rural secondary school in the Cajamarca district of Peru during the 2009

Anemia =“lack enough healthy red 

blood cells to carry adequate oxygen 

to your body's tissues. 

Having anemia can make you feel 

tired and weak.”



COMPARING WITH MEXICO       (IN THE US PREVALENCE=6%)

MUJERES: prevalencia de anemia a nivel:

• Mujeres embarazadas (18.17%)

• Mujeres no embarazadas (15.38)

• Mujeres indígenas (24.02%), no indígenas (14.67%).

• En zonas urbanas (15.54%), y rurales (13.56%).

NIÑOS (en 2012)

• De 1 a 4 años (23.3%)

• De 5 a 11 años (10.1%)

• De 12 a 19 años (5.6%).

• En mujeres adolescentes de 7.7% y en hombres de 3.6%.

• Entre 1999 y 2012 se redujo la prevalencia de anemia en niños de 8.3 puntos porcentuales

(pp) en menores de cinco años, 5.1pp en los de 5 a 11años y 3.6 pp en adolescentes.



EXPERIMENT

 Give the clinic in the village iron pills to give free of charge to any adolescent that requests it

➢ 0.3 kilometers from the school, train the nurse.

 How then to generate an experiment if all have access?

➢ Encouragement design: randomize invitations/advertisements

➢ They had 3 videos or 1-2 minute (one of them a placebo about oral hygiene)

➢ They had to watch (the respective one) in order to access internet. Mean # times >5 in 10 days.

➢ Within grade randomization – unique student password

 Worry:

➢ Small take up, but that was not the case.

➢ Measure public health messaging and not of computer activity, but use of computer was homogeneous.



EXPERIMENT

 Take up:

➢ 76% at least once to the clinic to receive iron. 53% went at least 5 times in 10 weeks.

✓ Based on medical literature they estimate that ½ had enough iron to have effects on health and

cognition

➢ 80% difference across treatment and control in the number of pills (imperfect compliance)

➢ 42% difference on who had more than 500mg of iron.



RESULTS

 Anemia

➢ Those with anemia: decrease 34% in share anemic.

➢ No effect on those without anemia at baseline.

 Cognitive function:

➢ They made students play “Wii Brain Academy: Wii Degree”: identification, memorization, analysis,

computation, visualization.

➢ Those with anemia: increased score by 34%.

➢ No effect on those without anemia

 School performance:

➢ Those with anemia: increased score by 0.4sd in grades and 11pp in passing the grade.

➢ No effect on those without anemia



RESULTS

 Aspirations

➢ (a) student intended to leave her hometown after high school; (b) intended to continue in either college
or technical school.

✓ The index takes on a value of 0, 0.5, or 1 based on students’ answers to these two questions. 68% respond
affirmative to both

➢ Increases 17pp for anemics at baseline, No change for non-anemics

 Is this due to pills?

➢ It could be a direct effect of the video → but no effect on anemics

“This result is striking because it indicates that not only are small differences in own cognitive ability
immediately salient to individuals, but that aspirations for the future adapt almost immediately to changes
in ability.” Question: “is this self-observed own ability or just more energy to face future?



CONCLUSIONS FROM THIS STUDY

 Iron deficiency does harm cognitive function, school performance and

aspirations.

 Encouragement videos do increase iron take up and are cheap.

Not clear the magnitude generate “traps”, but certainly anemia is holding

back kids.



OTHER STUDIES

 Duncan Thomas and coauthors discussed found productivity impacts of

iron supplementation

 https://tinyurl.com/y26jwqde

 HIV -- clear drop in productivity when CD4 count is low

 Habyarimana et al. (2010). “The Impact of HIV/AIDS and ARV Treatment on Worker Absenteeism:

Implications for African Firms”. Journal of Human Resources

https://tinyurl.com/y26jwqde


BACK AGAIN TO THE BIGGER PICTURE



WHY IS HEALTH IMPORTANT FOR DEVELOPMENT AND POVERTY?

 Good health is a critical economic asset, particularly for poor people

➢ Most people in the developing world rely on farming or other forms of self-employment

➢ When they are sick they cannot work and cannot generate income

 Good health is also valuable in itself

➢ Life is more pleasant when one is healthier

 For both these reasons, 3 of the 8 Millenium Development Goals called for specific health

improvements by 2015:

➢ Reducing child deaths

➢ Reducing maternal mortality

➢ Slowing the spread of HIV/AIDS, malaria and tuberculosis

 A good deal of progress, but didn't quite get there



REMAINING PROBLEMS



THE CULPRITS?

1. Geography

 Tropical Diseases

 Climate (droughts, extreme temperatures)

2. Poor supply of health care

 Lack of appropriate medicines/vaccines (Kremer, UP chapter)

 Lack of Infrastucture, Trained Professionals, Technology table

 Poor governance (absenteism, corruption) → we will see some of this in the govt vs market section.

3. Poor Private Health Behavior?

 About 2/3 of under-5 deaths could be averted if parents used simple, relatively cheap preventative

technologies (e.g., anti-malarial bednets, bleach for water purification, ORS kits to avoid dehydration

during diarrhea episode) (Jones et al., Lancet, 2003)

 Why don't people use these technologies?



HIGH PRICE ELASTICITIES PREVENTIVE HEALTH



RETURNS TO PREVENTION ARE HIGH

▪ Example: long-lasting insecticide treated bednets (LLINs) in Kenya

➢ A LLIN costs at most $14 USD PPP in Kenya, and lasts about five years

➢ Medical literature shows that sleeping under LLIN → 30% reduction in risk that child is

infected with malaria between birth and age two.

➢ Economics literature (Bleakley, others) shows that a child who grew up malaria free earns 50%

more per year, for his entire adult life, compared to a child who had malaria

➢ Average yearly income in Kenya: $590 USD PPP a year

➢ So the $14 investment in the LLIN will increase incomes by $295 per year for the 30% of the

population that would have gotten malaria without the net

➢ That means that the average return is close to $100 a year over the child's entire adult work

life

➢ Is it worth the $14 investment?



WHY THE LOW INVESTMENT IN THESE HIGH-RETURN TECHNOLOGIES?

1. People don't care about health?

2. They don't know the returns to these technologies?

3. They don't have the money to invest in preventative technologies?



RETURNS TO PREVENTION ARE HIGH

▪ Yes they DO CARE

▪ Exhibit 1: they spend a lot of money (relative to their income) on treating illnesses

➢ Kenya, 70% of households have at least one presumed malaria episode per month; spend $1.70 on

medicines on average (more than a day’s wage) (Cohen, Dupas, Schaner 2013)

➢ Often households go into serious debt to deal with health emergencies (Ananth et al., 2009)

➢ Or they sell assets, work more (Kochar, REStat 1999), take on risky jobs (Robinson and Yeh, JHR

2011), etc.

▪ Exhibit 2: they report being stressed about health issues

➢ Own health or health of relatives is the primary source of stress or anxiety among the poor

(Banerjee and Duflo, PE 2011)



DO PEOPLE LACK INFORMATION?

▪ Indeed. They lack information on both the causes of their poor health and what to do about it

▪ Evidence: Information campaigns can have large impacts (see references in Dupas (2011),

Annual Review of Economics and Dupas and Miguel (2016) Handbook chapter)

➢ Bangladesh: people told that their well was contaminated with arsenic → switched water source

➢ India: people told that their water source was contaminated with E Coli → started using bleach to

purify

➢ Nigeria: people told that bednets are more effective against malaria when treated with insecticide

→ more likely to treat their bednet

➢ Egypt: ORS kit usage became extremely widespread after mass government education campaign

▪ They lack information about their own health status

➢ For example, they lack access to proper diagnosis and as a result often treat themselves for the

wrong illness



ARE PEOPLE LIQUIDITY CONSTRAINED?

▪ Yes they are

1. They often don't have access to credit. When they get access to credit, investments

increase considerably

➢ Morocco. Credit for home water connection: demand increases from 10% to 62% (Devoto et al, AEJ

policy 2012)

➢ India. selling bednets on credit increases take-up from 10% to 55% (Tarozzi et al., AER 2013)

➢ Uganda. selling improved cookstoves on credit (4 weekly payments) increases take-up from 4% to

26% (Levine et al., JEEA forthcoming)

2. But why can't they slowly save for these technologies?

➢ Lack of access to savings tools?

➢ Also heath emergencies can easily wipe out savings: vicious cycle of poor health



WHY THE LOW INVESTMENT IN THESE HIGH-RETURN TECHNOLOGIES?

1. People don't care about health?

➢ The do, though not always equally for everyone in the household

2. They don't know the returns to these technologies?

➢ Indeed, they often don’t

3. They don't have the money to invest in preventative technologies?

➢ Indeed, they often lack access to credit



WHAT CAN BE DONE

1. Make sure people have information

2. Subsidize preventative technologies in the short-run, to put people over the

hump?

3. Provide credit?



MICRO-LOANS, INSECTICIDE-TREATED BEDNETS, AND 

MALARIA: EVIDENCE FROM A RANDOMIZED CONTROLLED 

TRIAL IN ORISSA, INDIA

By Tarozzi et al 2014



See Joanne’s lecture



INEQUALITY IN HEALTH



THE POOR LIVE LESS YEARS, BUT THE GAP DEPENDS ON CITY

 From Chetty et al “The Association Between Income and Life Expectancy in the United States, 2001-2014”

Cities matter when 

you are poor



PLACE MATTERS A LOT

 What is it that people being born in certain places have more life expectancy than others?



MENTAL HEALTH

“Family Ruptures, Stress, and the Mental Health

of the Next Generation”



MOTIVATION

 In 2008, the market for prescription drugs treating depression totaled $9.6 billion in the United States, 

(3rd place to cholesterol regulators and pain medications). And 1st place in Sweeden.

 In 2013, one in seven school-age boys were treated with prescription drugs for Attention Deficit 

Hyperactivity Disorder (ADHD).

 Mental illness accounts for over one half of the rise in disability receipt among men in the last two 

decades in US.

 Two recent studies trace adult mental illness to malnutrition during the fetal stage, using data from

Uganda and Iraq (Almond and Mazumder 2011), and from Ghana (Adhvaryu, Fenske, and Nyshadham)

 They focus on stress not nutrition.

 If low socioeconomic status women experience higher levels of stress than their more advantaged 

counterparts → intergenerational persistence.  It is not the poor’s fault!



IDENTIFICATION IDEA

 Compare deaths of relative during pregnancy vs just after pregnancy. Same event – different timing.

 The identification assumption is that the exact date of birth in that window is uncorrelated with 

future mental health of the child.

 If the mother is stressed because the family member is sick, this is captured in the control group as well → so the 

difference vs treatment group is smaller.

 2 challenges:

1. nonrandom selection into death.

2. separation of impacts that operate through the uterine environment from other impacts 

that also operate through the postnatal environment



IDENTIFICATION IDEA

 Empirical strategy exploits a discontinuity around the threshold of 280 days

 eb = expected (40 weeks) day of birth (why?)

➢ Because week of gestation also affected

 yiymp is an outcome of individual i, conceived in year and month (y, m), with a mother residing in municipality 

p in the year before conception. ψy and ϕm are year and month of conception fixed effects, respectively, and 

ρp are pre-conception municipality fixed effects.

 Keep those in a window c to (eb+w): so as to compare those experiencing death close to pregnancy.

➢ This keeps constant: demographic factor associated with death, decline in household productivity, 

hereditary condition. 



VALIDITY OF IDENTIFICATION

 Characteristics of “treatment” and “control” mothers are similar

Comparison group: experience a relative death at 

any point between the estimated date of birth and

one year after their actual birth date.

Pretty balanced, although treatment group a bit 

more likely to be pre-term.



RESULTS: BIRTH OUTCOMES

 Prenatally exposed infants are 12% more likely to be born low-birth-weight (as a fraction of the 

mean)

 and 24% more likely to be born very-low-birth-weight.



RESULTS: INCIDENCE OF PURCHASING ANY MENTAL HEALTH DRUGS

 For kids: increases in the consumption of ADHD* medications:

➢ Extensive: 25% increase in the likelihood of ever purchasing a drug to treat ADHD

➢ Intensive: 24% increase in the average daily dose

 Among adults in their 30s, the effects are concentrated among anti-anxiety and depression 

medications: 

➢ Extensive: 13% and 8% increases in the likelihood of ever purchasing drugs to treat anxiety and depression, 

➢ Intensive: 19% and 12% increases in the average daily doses of anti-anxiety and depression medications

* ADHD = Attention deficit hyperactivity disorder



COMPARISON WITH OTHER RESULTS

 Almond and Mazumder (2011) find that exposure to Ramadan in utero doubles the likelihood of having 

a mental disability in adulthood in data from Uganda and Iraq, 

 Adhvaryu, Fenske, and Nyshadham show that a one standard deviation increase in cocoa prices (which 

improves nutrition during pregnancy) leads to a 50% decrease in the likelihood of suffering from severe 

mental distress in adulthood in Ghana.

 Why this paper has smaller results (e.g. 25%).

➢ Sweden has a better safety net

➢ Bereavement vs malnutrition

➢ Measurement: surveys vs prescriptions



OTHER CHANNELS: PRENATAL CARE?

 They estimate no changes in prenatal care measured with an index (visits to doctor, etc)

 diabetes, kidney disease, epilepsy, asthma, hypertension, or urinary infection, 

 initiation of smoking during pregnancy, 

 pregnancy weight gain

 an indicator for the child’s hospital of birth being in a different municipality than the mother’s 

municipality of residence (proxy for unplanned travel), 

 an indicator for the mother having any positive wage income during the year of conception or the year 

after.



OTHER CHANNELS: MOTHERS HEALTH?    INCOME SHOCKS?

 They estimate no changes on maternal mental health (measured as taking 

prescription).

 They find no interaction with less educated mothers, and argue this is indirect 

evidence for the income channel not mattering.



HOW MUCH WOULD ECONOMIC HARDSHIP AFFECT TAKING MENTAL HEALTH 

MEDICATION?

 Use cortisol as a mediating variable to link deaths of relatives and effect on economic outcomes

 Get correlation between deaths of relatives and cortisol == X

 Get correlation between economic conditions and cortisol == Z

 Z/X = 69% smaller effect of unemployment on cortisol than a death on cortisol.

 Then multiply effect found for death by 69% to get proxy for the effect of economic hardship on using 

medication for mental health later:

➢ This calculation implies that in utero exposure to stress from maternal unemployment induces a 17.3% 

increase in the likelihood of ever purchasing a drug to treat ADHD in middle childhood, and a 16.6% increase 

in the average daily dose.



CONCLUSION

 Large general welfare gains of preventing fetal exposure to severe stress: 

➢ 8% decrease in the consumption of prescription drugs treating depression alone = $800 million usd per year.

 Policy implications:

➢ Regulation allowing women to time off from work during pregnancy.

➢ More generous unemployment benefits for pregnant women?



POLICIES:

CAN WE DO SOMETHING TO IMPROVE HEALTH 

EARLY? 



PAPERS FOR NEXT CLASS

 Hilary Hoynes, Diane Whitmore Schanzenbach, and Douglas Almond “Long-Run Impacts of 

Childhood Access to the Safety Net”

 Paul Gertler “Do Conditional Cash Transfers Improve Child Health? Evidence from PROGRESA’s Control 

Randomized Experiment”



MORE POLICY PAPERS WE DON’T HAVE TIME TO COVER:

Martha J. Baile, And Andrew Goodman-bacon “The War On Poverty's Experiment In Public 

Medicine: Community Health Centers And The Mortality Of Older Americans” 2015, American 

Economic Review

Angus Deaton “Policy Implications Of The Gradient Of Health And Wealth”, 2002



“LONG-RUN IMPACTS OF CHILDHOOD ACCESS 

TO THE SAFETY NET”



MOTIVATION

 There is substantial evidence for a strong intergenerational correlation between health (and 

income) of parents and their children. 

 Many disparities arise early in life.

 Most people and philosophers agree that Inequality of opportunity is a major problem. 

 Can we mitigate early disadvantages?

 This paper investigates one policy: food stamps. That is: vouchers for food.

 In 1968, 15% of whites and 37 of blacks had low hemoglobin, deficiencies in vitamin C and 

protein (Low income families in Texas, Louisiana, Kentucky, West Virginia) .



CONTEXT: PSID DATA

 58% of high participation sample report excellent or good health

 10% report work disability

 5% diabetic

 19% high participation sample report high blood pressure

 32% are obese



CONTEXT: IN KIND VOUCHERS

 The FSP gives vouchers that could be used at selected grocery stores to purchase food.

➢ If food consumption is marginal, this is like giving cash. And indeed previous papers show that TOTAL food 

consumption increases.

• Overall spending on food and other goods will increase

• The increase in total food consumption, (F1−F0), is less than the 

increase in food stamps BF.

• For “other goods” constrained households (B1*), food stamps 

would lead to a larger increase in food consumption than an 

equivalent transfer in cash.



CONTEXT: EXPANSION

 Expanded county-by-county basis: 1962 and 1975. providing low-income families



STRATEGY: COMPARE COUNTIES WHO ADOPTED EARLY VS LATE

 See outcomes of adults who were children (in utero 

or <5yrs) in a county that adopted early vs those 

that were in a county that adopted later. 

➢ Problem 1: Are we just comparing adults who were 

born in New York vs El Paso Tx? Different outcomes 

because NY is better in many respects!!

➢ Problem 2: Are other things happening with the same 

timing in the same counties? Ex: new York adopts food 

stamps early but also a program to improve hospitals.

 Problem 1 is a problem: more farming, poorer, 

smaller counties adopt first.

 They claim: quantitative importance of these predictors is 

small and most of the variation remains unexplained

 Will control for time trends multiplied by these

observables (differential time trends)

Regress how many month to  adopt FSP vs county observables



FOOD CONSUMPTION DOES GO UP

 Eligibility depends on income and asset tests, 

but it is not targeted to particular demographic

groups.

 Participation rates:  among families where the 

head of household has less than 12 years of 

education, 46% of single parent families with 

children, 14% of married couples with 

children.

 25% increase in food consumption (female 

headed families) the year their county receives 

the FSP.



BIOLOGY SCIENCE

 If bad nutrition during pregnancy, the fetus metabiloc system is rewired to survive in a low 

nutrient environment.

 But then the body is maladapted to later food availability → obesity, diabetes, heart disease.

➢ There are experiments with rats: reduced 30% food intake implies adult rat weight by 80% with same amount 

of food.

➢ Humans: Abacedarian project in Carolina: two meals for kids → no males with metabolic syndrome in 

treatment and 25% in the control group.

 This means that the it may be that the best way to fight obesity is not labelling on foods, or 

soda taxes, but good and sufficient nutrition for pregnant women and small kids!!



DATA

 Panel Survey of Income Dynamics

➢ Follows the same 5000+ people, and their families. Began in 1968 (FSP began in 1962).

➢ Get county of birth and date of birth 

 Explanatory variable: share of time fetus and kids <5 years old were exposed to FSP.

 Outcome variables: health and economic

➢ Self-reported health (5 point scale)  -- recorded since 1984

➢ Height, Weight → stunting and obesity --- recorded since 1999

➢ Whether a doctor has diagnosed diabetes, high blood pressure, heart disease --- since 1999

➢ Health behaviors: smoking, drinking.

➢ Schooling, employed, income, etc.

 Look at birth cohorts 1956-1981, and outcomes for adults >18 for health, >25 for economic.

 Focus on “high participation sample”, i.e. those whose parents had <high school.



THEY WILL RELY ON INDEX OF DEPENDENT VARIABLES

 How do they build indices?

 Each variable is subtracted the mean (of “control” group) and divided by standard deviation.

 Then they sum them. 

 Why do they build indices?

 Multiple testing issues? What is this?

 Power issues: less noise if there is measurement error and positive covariance [var(X+Y)=V(X)+V(Y)-2COV(X,Y)], but 

also because they divided by s.d. they give less weight to more noisy measures.



DIFFERENCES IN DIFFERENCES STRATEGY

Compare those with or without FSP access in early childhood by virtue of their county and date of birth.

 Family “i”, county “c”, cohort born in time “b”

 FSPcb: what share of 5 years was cohort “b” in county “c” exposed to the program

 County FE : control for level differences across counties

 Cohort “b” FE: control for trends in health and economy for different birth cohorts

 θs × b : State level linear trend→ thus main efect d identified as trend break from State trend

 φCB60c × b : allows counties with certain characteristics to do better later. δ still identified since same CB60c counties may have

different FSPcb



MAIN RESULTS: HEALTH

 Reduction of 0.3 sd in metabolic 

syndrome index --- as share exposure 

years goes from 0 to 1.

➢ However this is intent-to-treat (ITT), why?

➢ About 43% participate, so divide by 0.43

 Other measures go in the right direction

but lack power.



MAIN RESULTS: ECONOMIC

 All go in right direction economically, but lack power

➢ 25% increase in income!! If divided by 0.43 then 50% increase.

➢ 18pp increase in high school completion!

 Other measures go in the right direction but lack power.



WOMEN VS MEN

 Women get larger economic benefits.

 We don’t know why



ROBUST TO ADDING CONTROLS

 Is it FSP or other programs?

 Survives control for other services – but one can never be sure since not all can be controlled.



PLACEBO: FOCUS ON MORE THAN HIGH SCHOOL SAMPLE

 No effect

 So it cannot be things that affect everybody (e.g. economic growth in these counties at those times)

➢ But it could still be programs that help the poor 



EVENT STUDY: THE MORE EXPOSED THE BETTER OUTCOMES, ANT TIMING IS 

RIGHT

 The more exposed the better outcomes.



DO CONDITIONAL CASH TRANSFERS IMPROVE 

CHILD HEALTH? EVIDENCE FROM PROGRESA’S 

CONTROL RANDOMIZED EXPERIMENT



MOTIVATION

 Progresa / Oportunidades: innovative program. Wanted to break the intergenerational transmission of 

poverty.

 Wanted to attack many things at the same time: low income, but also low nutrition, low education, and 

low health.

 Gave by monthly transfer of about $2000-$3000 pesos, every 2 months, conditional on compliance 

with health and schooling conditions. Close to 20% of their income.

 Progresa reached 6.5 million families in Mexico

➢ One of the most researched and transparent programs in the world.

➢ Unfortunately ended by the President of Mexico in 2018.



ELIGIBILITY AND SERVICES

 2 stages:

➢ Identifying poor communities

➢ Choosing low income households within those communities. 78% of the households in selected communities were 

eligible.

➢ 93% of eligible enrolled.

➢ Health services offered:

➢ Children of age 0–23 months: immunized, nutrition monitoring, nutrition supplements worth 100% of daily 

recommended micronutrients and 20% of protein…

➢ Children of age 24–60 months: attend nutrition monitoring clinics every four months where their growth is measured, 

they obtain nutrition supplements if their growth is assessed as poor.

➢ Pregnant women visit clinics to obtain prenatal care, nutritional supplements, and health education. They are 

required to have five prenatal care visits starting in their first trimester.

➢ +Others…



PILOT AND DATA

 Money not enough to expand to all of Mexico. The government randomly chose 320 treatment and 

185 control villages in seven states.

 Eligible households in treatment villages received benefits immediately starting in August–September 

1998, while benefits for eligible households in control villages were postponed for two years. 

 Can identify eligible households in treatment and control villages. Why is this critical?

Outcomes:

 Height, “stunting” (<2sd. below the age-sex standardized height)

 Anemia (defined as hemoglobin less than 11 g/dL)



EXPERIMENT BALANCE

 Same characteristics on average at 95% confidence level, 2 unbalanced at 10% level.



LOG ODDS RATIOS

From UCLA statistical consulting: (https://stats.idre.ucla.edu/other/mult-pkg/faq/general/faq-how-do-i-interpret-

odds-ratios-in-logistic-regression/)

 Let’s say that the probability of success of some event is .8.  Then the probability of failure is 1 – 0.8 = 0.2.  The 

odds of success are defined as the ratio of the probability of success over the probability of failure.  In our 

example, the odds of success are .8/.2 = 4.  That is to say that the odds of success are  4 to 1.  If the probability 

of success is .5, i.e., 50-50 percent chance, then the odds of success is 1 to 1.

 The log odds is just the log of that. It is a monotone transformation of the probability. 

 Let Y be the binary outcome variable indicating failure/success with {0,1} and p be the probability of y to 

be 1, p=P(Y=1). 

 I don’t think this is better than OLS, and makes interpretation more complicated.



RESULTS

 Newborns were 25.3% less likely than the controls to be 

reported as being ill in the previous month.

 0–3-year-olds were 22.3% less likely to be ill

 All the difference happens after 6 months and increases 

with exposure.

 Children (<3yrs) in treatment (after 2 years) are 

0.95cm taller

 8.6% less likely to be stunted but noisy

 25.5% less likely to be anemic. 



PROGRESA /OPORTUNIDADES WORKS!

 The program worked.

 But questions remained:

 Is there a cheaper way to get these result?

➢ Is it the income?

➢ Is it the information?

➢ Is it the checkups?

▪ The program was not used to buy votes (see King et al for results in voting)



QUALITY OF CARE 



POOR SUPPLY



LOW QUALITY OF DRUGS AND VACCINES

 NIH study in 2012: collected surveys examining 2,634 malaria drug samples across 21 sub-

Saharan African countries

➢ Of those tested, over one-third "failed on the basis of chemical analysis" - meaning that they were either 

expired or of poor quality

➢ About 20% were found to be counterfeits.

 WHO estimates that anything between 30% and 60% of the continent's total drugs --both branded 

and generic-- could be fake.

 Consequences:

➢ WHO estimates that around 100,000 deaths a year in Africa are linked to the counterfeit drug trade

➢ R&D incentives further reduced if patents not enforce



LOW QUALITY OF DOCTORS

 Household survey data suggests that households commonly seek care from private sector

➢ Sub-Saharan Africa: private sector = mostly informal drug shops

➢ India: private sector = mostly private “doctors”



LOW QUALITY + LOW EFFORT OF DOCTORS

Jishnu Das and Jerfrey Hammer “Which doctor? Combining vignettes and item response to measure clinical 

competence” Journal of Development Economics 2005; and “Money for nothing: The dire straits of medical 

practice in Delhi, India” Journal of Development Economics 2007.

 Setting: Delhi. Both public and private physicians interviewed

 Majority of the private physicians don't have any medical training

 Vignettes to measure health providers' depth of knowledge:

➢ Providers know the correct treatment only about 40% of the time

 Fake patients sent to measure health providers' practice:

➢ in the average interaction, physician sees the patient for 3.8 minutes, asks 3.2 questions and performs less than one 

examination procedure

➢ so not only they don't know much, they don't even use all of their knowledge: there is a “know-do” gap

➢ know-do-gap smaller for private providers: they know less but use more of their knowledge!

➢ median provider is ranked as “harmful”



LOW QUALITY + LOW EFFORT OF DOCTORS

 Udaipur, India survey (Banerjee, Deaton and 

Dufflo 2004):

▪ Among private practitioners who called 

themselves “doctors”:

➢ 41% do not have a medical college degree

➢ 18% have no medical or paramedical training 

whatsoever (not even a one-week course)

➢ 17% have not graduated from high school

Know-do gap: % of the protocol procedures done 

(Tanzania)



INCENTIVES MATTER

 Currie et al. (2011, 2014): China

➢ public doctors overprescribe antibiotics because they get paid as a function of sales at the public 

pharmacy.

➢ overprescription reduces if standardized patient mentions will get drugs from other pharmacy or mentions 

has relative with medical training



INCENTIVES MATTER: PRIVATE VS PUBLIC

Das et al. (AER 2016): India

 Around 61% of public providers with a medical degree run a private practice on the side

➢ In private clinics, providers are paid on a fee-for-service basis by their customers. also earn a profit from selling 

medication.

➢ In contrast, as public servants, doctors are paid a salary, and the drugs they prescribe are supposedly free at the 

public clinic.

 71 providers in the study were visited by standardized patients in both their public and private clinics

 Results:

1. providers exert greater effort when the standardized patient visits their private rather than public 

practice;

2. the likelihood that the “correct treatment” is prescribed is higher in the private clinic, but total 

number of drugs prescribed is identical across the two settings. 



ANOTHER PROBLEM IS ABSENCE

 There is also a lot of absenteeism.

 The World Bank started measuring the competence of providers in several countries in Sub-

Saharan Africa through its Service Delivery Indicators initiative (www.sdiindicators.org):

➢ diagnostic accuracy was 34 percent in Senegal, 5.7 percent in Tanzania and 72.2 percent in Kenya



ABSENCE

 If quality is low, maybe absenteeism is a good thing? 

➢ Note quite

 Goldstein, et al. (AEJ applied 2013): “The effect of Absenteeism and Clinic Protocol on Health 

Outcomes: The Case of Mother-to-Child Transmission of HIV in Kenya”

➢ Compare outcomes of pregnant women who are lucky/unlucky in that the PMTCT nurse is present/absent 

on the day of their first prenatal visit I PMTCT – p

➢ If the nurse is not there, women end up with 58 pp lower chance to ever test for HIV and a much lower 

likelihood to deliver in a hospital.



SOMETIMES LOW QUALITY PUBLIC CARE STILL BETTER THAN THE ALTERNATIVE...

 Adhvaryu and Nyshadham (AEJ policy 2015): “Returns to Treatment in the Formal Health Care 

Sector: Evidence from Tanzania”

 Examine the effects of treatment following acute illness at formal sector health facilities on short-

term health outcomes for young children

➢ Use nationally representative data from Tanzania

➢ Empirical strategy: Instrument choice of health care following acute illness with the interaction between 

distance (to the nearest health facility) and rainfall.

 Find positive impacts of visiting formal health care on children health outcomes two weeks later 

➢ Mechanism: children get proper treatment faster when care sought in formal sector



IT SOMETIMES WORKS, BUT WHEN IT'S BROKEN, HOW TO FIX THE SUPPLY?

1. Contracting out?

2. Bottom-up monitoring of quantity/quality: Community empowerment / beneficiary control?

3. Top-down monitoring of quantity/quality: Financial incentives?

What are the incentives to undertake investments that will improve quality and/or reduce costs if 

those cannot be well monitored?



KREMER ET AL “CONTRACTING FOR HEALTH: EVIDENCE FROM CAMBODIA” (2006)

 In 1999, Cambodia contracted out management of government health services to NGOs in live 

randomly chosen districts out of twelve

 The contracts specified targets for maternal and child health service improvement.

 Targeted outcomes improved by about 0.5 standard deviations relative to comparison districts

➢ The receipt of vitamin A by children under 5 was increased by 42 percentage points

➢ The receipt of antenatal care by pregnant women was increased by 36 percentage points

 The project improved the management of government health centers:

➢ availability of 24-hour service 

➢ actual presence of staff scheduled to be there 

➢ supervisory visits

➢ presence of supplies and equipment



KREMER ET AL “CONTRACTING FOR HEALTH: EVIDENCE FROM CAMBODIA” (2006)

 There is some limited evidence the program improved self-reported health

 Substitution: The program led individuals to increase curative care visits to public facilities, and

reduce visits to untrained service providers such as unlicensed drug sellers and traditional healers. 

This reduced their costs.

➢ The program involved increased public health funding, but led to roughly offsetting reductions in private 

expenditure for individuals

 Conclusion from the Cambodia paper: contracting health care delivery out to NGOs doesn't seem 

like a bad idea...



OTHER METHODS?

1. There other evidence that privatization worked

2. Community monitoring has mixed effects 

➢ World Development Report 2004 strongly advocated for beneficiary control

➢ At the time, not much evidence backing this recommendation

➢ Following WDR, multiple attempts have been made but not many of them successful

3. Financial incentives 



(3) TOP-DOWN MONITORING: FINANCIAL INCENTIVES?

 Another way to improve performance of service providers is to reward good performance and 

punish bad performance

 Two key questions in implementation of such incentives program:

1. What to tie the rewards to? behavior (effort, input) or output?

➢ Worry with indexing reward on output: If the provider's job includes multiple tasks, but the performance 

measures of these tasks are not equally good, then it may not be efficient to give explicit incentives (Holmstrom 

and Milgrom, Journal of Law, Economics, and Organization 1991)

2. Who is in charge of monitoring the performance? does the monitor need to be incentivized too?



OPTION 1: REWARDING EFFORT

 Udaipur, India: project to solve high absenteeism problem (~50% absenteeism of nurses!!)

 NGO Seva Mandir distributed a date/time stamp to nurses; nurses supposed to stamp a register 

secured to the wall of the subcenter 3 times a day (9AM, 11AM and 1PM)

 Seva Mandir would then collect the registers and give them to the government

 Sanctions set by the government:

➢ nurses absent for more than 50% of the time on monitored days would have their pay reduced by the number of 

absences recorded by Seva Mandir's monitoring system for that month.

➢ nurses absent for more than 50% of the time on monitored days for a second month would be suspended from 

government service

 Independently, research team performed regular unannounced checks



RESULTS OF NURSES ASSISTANCE:

 Early on, large impact: Nurses are sensitive to incentives

 However, as time goes on, attendance declined in monitored group

 At the end, attendance was higher in the non-monitored group!

 What happened?

➢ Answer can be found in the nurse register indicating reason for absences....

➢ Absence became "exempted days" (and "broken machines")

➢ The public health system was not committed to implementing the monitoring of nurses, despite 

commitment at the top.

➢ Did not implement sanctions... So nurses quickly learned that the commitment to presence was not a real 

priority



PAY FOR PERFORMANCE: THE INDONESIA EXPERIMENT

 Olken, Ben, Junko Onishi and Susan Wong (Feb 2012). “Should Aid Reward Performance? Evidence 

from a Field Experiment on Health and Education in Indonesia”

 RCT in Indonesia with 264 subdistricts

 Performance incentives to villages for improvements in specific health outcomes led to an increase 

in labor supply from health providers. 

 No crowding out of effort on non-incentivized outcomes.

 I Impact of incentives seems to be primarily occurring by speeding up program impacts on the 

targeted indicators, rather than changing ultimate long run outcomes



PAY FOR PERFORMANCE: THE RWANDA EXPERIMENT

 Gertler and Vermeersch (WP May 2013): “Using Performance Incentives to Improve Medical Care Productivity 

and Health Outcomes”

 RCT of performance pay for medical care providers in Rwanda 

 Find large effect:

➢ Significant improvements in child health:  0.53 SD in the weight-for-age of children 0-11 months and + 

0.25 SD in the height-for-age of children 24-49 months

➢ Pathways: increased preventative care utilization + improved clinical quality of care

✓ 20% decrease in gap between provider knowledge and actual practice of appropriate prenatal care 

clinical procedures

➢ But evidence of strong complementarity between performance incentives and baseline provider skill

✓ So incentivizing low-quality providers does not help 

✓ Could explain lack of impact of similar program in rural DRC (Huillery and Seban 2016)



CONCLUSION

 The market will not naturally lead to an outcome where public goods and services are delivered, since quality 

is hard to evaluate by clients in this case.

 But public provision seems seriously hampered by multiple government failures

➢ Furthermore, possible risk of emergence of a dangerous private sector (e.g. quack doctors) if there is no trust in 

government (to regulate, or to deliver)

➢ Relying on communities to ensure that they receive those public goods and services is tricky; on their own, 

they often do not have the resources / information necessary

▪ Ensuring better selection or providing incentive schemes (publicly provided or publicly regulated) are essential 

to increase quality

➢ But good quality health care must be politically salient issues to guarantee the quality of the public sector (otherwise 

government doesn't implement own rules / doesn't monitor / doesn't audit)

 Note: many of the issues discussed today are similar / relevant for education sector



FOR NEXT CLASS: EDUCATION

1. Esther Duflo (AER, 2001): “Schooling and Labor Market Consequences of School Construction in 

Indonesia”

2. Rosenzweig (AER P&P, 1995): “Why are there returns to schooling?”

3. Bill Easterly in the chapter “Educated for what?” in his 2002 book The Elusive Quest for Growth

 https://sociologiadeldesarrolloi.files.wordpress.com/2014/11/245593638-william-r-easterly-the-elusive-quest-

for-growth-bookzz-org-pdf.pdf

4. “Enrollment without Learning: Teacher Effort, Knowledge, and Skill in Primary Schools in Africa”

5. David Author “Skills, education, and the rise of earnings inequality among the “other 99 percent”


