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Macroeconomic growth empirics
Lecture 1: Global patterns of economic growth and development (1/20)
Lecture 2: Inequality and growth (1/27)
The political economy of development
Lecture 3: History and institutions (2/3)
Lecture 4: Corruption (2/10)
Lecture 5: Patronage politics (2/17)
Lecture 6: Democracy and development (2/24)
Lecture 7: War and Economic Development (3/3)
Lecture 8: Economic Theories of Conflict (3/10) – Guest lecture by Gerard Padro
Human resources
Lecture 9: Human capital and income growth (3/17)
Lecture 10: Increasing human capital (3/31)
Lecture 11: Labor markets and migration (4/7)
Lecture 12: Health and nutrition (4/14)
Lecture 13: The demand for health (4/21)
Other topics
Lecture 14: Environment and development (4/28)
Lecture 15: Resource allocation and firm productivity (5/5)
Additional topics for the development economics field exam
-- Ethnic and social divisions
-- The Economics of HIV/AIDS
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• Grading:
Four referee reports – 40%

Two problem sets – 20%
Problem set 2 due this Thursday April 23

Research proposal – 30%
Class participation – 10%
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(1) Miguel and Kremer (2004), Kremer and Miguel (2007) 
on deworming in Kenya: impacts and take-up

(2) Thornton (2007, 2008) on HIV testing in Malawi
(3) Cohen and Dupas (2009)

Lecture 13 outline



• Many development observers believe the take-up of 
useful health behaviors and technologies is 
surprisingly slow in less developed countries

• E.g., the continued spread of HIV in Africa, slow 
adoption of better purification water technologies in 
South Asia, low-pollution cook stoves
-- Similar claims are often made about other sectors in 
development, most importantly in agriculture

• Return to the case of deworming in Kenya for a 
concrete example

Health outcomes in poor countries



• The naïve program impact estimator (in existing 
studies, which often find small or insignificant effects):
E( Yij | T1i =1) – E( Yij | T1i =0), which can be re-written
E( Yij | T1i =1, NT = NAVG ) – E( Yij | T1i =0, NT = NAVG)

• The ideal program impact estimator, taking into 
account treatment externalities:

• E( Yij | T1i =1, NT = NAVG ) – E( Yij | T1i =0, NT = 0), 

which is equivalent to
{E( Yij | T1i =1, NT = NAVG ) – E( Yij | T1i =0, NT = NAVG)}
+ {E( Yij | T1i =0, NT = NAVG ) – E( Yij | T1i =0, NT = 0)}

(4) Miguel and Kremer (2004)







Cross-school infection externalities (1999)

• Large reductions in moderate-heavy infection levels 
within 3 km (2 miles) of treatment schools in 1999, 
smaller positive reductions up to 6 km

• An average reduction in moderate-heavy infections of 
approximately 20 percentage points in the study area 
can be attributed to cross-school externalities





• Educational outcomes: school absenteeism (both from 
poor attendance and drop outs) fall by roughly 7 
percentage points, or one quarter
-- One of the most cost-effective ways to boost school 
participation found in less developed countries

• But test scores do not improve in either year 1 or year 
2 (or in cognitive tests administered in year 3)
-- But the average test gain from deworming is zero. 
Why? increased congestion in the classroom; the 
quality of classroom learning is low; time lags; other 
explanations

(4) Miguel and Kremer (2004)







Cost-benefit calculations

• Cost of this program: US$1.46 per pupil per year
• Cost of a larger-scale program in neighboring Tanzania: 

only US$0.49 per pupil per year

• Cost of health education component (classroom lessons, 
teacher training) was US$0.44 per pupil per year



Cost-benefit calculations

• Deworming as a human capital investment:
Health gains More schooling Higher adult wages

• Deworming led to 7% gain in school participation
• Previous study: each year of school 7% higher wages
• Take these gains in wages (7% x 7%) over 40 years in 

the workforce, discounted at 5% per year

Deworming benefits are at least three times (3x) as 
large as treatment costs (using the Tanzania costs)



Contentious debate on user fees

• Historically lots of slogans, limited evidence
• Advocates:

– The poor can (and do) pay at least some fees 
– Fees are vital to sustainability, motivating providers
– Charging may screen out low valuation consumers
– Sunk cost effects (“ownership”)

• Critics: impact on access; a compromise: small fees?

• In recent years, a number of randomized evaluations 
have provided lessons on the impact of price on take-up 
of health services and products



The Impact of Higher Drug Costs

• In 1998, 1999, 2000 deworming was given for free
• In 2001, parents in 25 randomly chosen Group 1 and 

Group 2 schools paid US$0.10-0.30 per child
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The Impact of Higher Drug Costs

• In 1998, 1999, 2000 deworming was given for free
• In 2001, parents in 25 randomly chosen Group 1 and 

Group 2 schools paid US$0.10-0.30 per child

• 2001 deworming take-up (Kremer and Miguel 2007):
Free-treatment schools: 75%
Cost-sharing schools: 18%

Average household valuation for deworming drugs 
appears very low if few are willing to pay even these 
small amounts





Given the returns, why is take-up not 100%?
• Possible explanations:

(1) Low demand for better (child) health:
-- Socio-cultural explanations / resistance to new 
technologies. Evidence from anthropologist Wenzel 
Geissler: “worms are our life”
-- Side effects minor but salient (12% report vomiting or 
stomach ache). Little empirical support for this, though
-- Agency issues within the household

(2) Externalities / Free-riding
-- Private benefits are smaller than social benefits; the 
demand for health may still be too low



Given the returns, why is take-up not 100%?

• Externalities / Free-riding
-- The private benefits are much smaller than the social 
benefits (i.e., if everyone else in your school is taking the 
drugs, the returns to taking them are small)
-- Strong evidence people learned through their social 
network that the drugs were “not effective”

Households with more social contacts in “early 
treatment” schools were actually somewhat less likely to 
take deworming drugs. People learned to “free ride”

• Continued high levels of subsidies may be necessary to 
induce socially optimal levels of deworming



Estimating social effects
• Cross-sectional correlations of social contacts and 

deworming take-up are potentially biased, if 
(unobservably) similar types of individuals are members 
of the same networks
-- Experimental variation is induced here by the 
staggered phase-in of schools into deworming: “early 
treatment” (groups 1 and 2, receiving treatment starting 
in 1998 and 1999) and “late treatment” (group 3, 2001)

• Large differences between experimental and non-
experimental estimates here, suggesting large bias



Types of social effects
• Why might additional social contacts in early treatment 

schools affect deworming take-up?
-- Learning about benefits (positive or negative effect)
-- Learning by doing (positive)
-- Infection externalities (negative, small empirically 
among social contacts)
-- Imitation effects (positive)
-- Others?

• We develop a stylized model to describes these effects
-- A negative empirical effect seems likely due to 
learning about benefits





Prior belief of benefit
True benefit



Prior belief of benefit
True benefit











Boosting take-up of a new health technology

• Learning through social networks alone will not lead this 
technology to spread widely: people learn not to adopt
-- Cost-sharing massively dampens demand
-- In other results, neither an “encouragement” / 
commitment intervention nor health education lead to 
higher take-up of deworming or other changes in worm 
prevention behavior (e.g., cleanliness, wearing sandals)

• The punchline: multiple approaches to achieve low-cost 
“sustainable” increases in deworming take-up failed in 
rural Kenya. Continued full subsidies may be necessary 
to boost take-up in the presence of large externalities, as 
implied by standard public finance theory



Why does HIV continue to spread?

• Lack of information, awareness about HIV/AIDS?
– Probably not a good explanation anymore, based on 

surveys in Africa

• What else? Demand for health, social factors (stigma), 
psychological factors
-- Externalities based explanations seem much less 
important in the HIV/AIDS than for deworming



Why does HIV spread? A simple model

• Timing: two periods, Youth (t=1), Old age (t=2)
• Key decision in Youth: Engage in unsafe sex or not



Why does HIV spread? A simple model

• Timing: two periods, Youth (t=1), Old age (t=2)
• Key decision in Youth: Engage in unsafe sex or not

• Likelihood of living to Old age:
– P ∈ (0,1) if HIV-
– PHIV ∈ (0,P) if HIV+, so PHIV < P

• Value of one period of life: V > 0
• Value of unsafe sex: S > 0

• Assume the agent is HIV- in her/his youth



Why does HIV spread? A simple model

• “Rational” decision rule: engage in unsafe sex if the 
“expected utility” of unsafe is greater than of safe sex

EU (Safe sex) = V + {PV + (1 – P)*0} = V(1+P)
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EU (Safe sex) = V + {PV + (1 – P)*0} = V(1+P)

• Assume unsafe sex always leads people to be HIV+
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Key term: benefits of unsafe sex (financial, physical, etc.)



Why does HIV spread? A simple model

• “Rational” decision rule: engage in unsafe sex if the 
“expected utility” of unsafe is greater than of safe sex

EU (Safe sex) = V + {PV + (1 – P)*0} = V(1+P)

• Assume unsafe sex always leads people to be HIV+
EU (Unsafe sex) = {V+S} + {PHIVV + (1 – PHIV)*0}

= V(1+PHIV) + S
• EU (Unsafe sex) – EU (Safe sex) = S + V(PHIV – P) > 0

• Information, time discounting, disease environment
Benefits (+) Costs (-)



Why does HIV spread? An extension

• Imagine people do not know their infection status. S/he 
thinks she has likelihood R ∈ [0,1] of already being HIV+

EU (Safe sex) = V + [RPHIV + (1 – R)P]V

EU (Unsafe sex) = V(1+PHIV) + S (UNCHANGED)



Why does HIV spread? An extension

• Imagine people do not know their infection status. S/he 
thinks she has likelihood R ∈ [0,1] of already being HIV+

EU (Safe sex) = V + [RPHIV + (1 – R)P]V

EU (Unsafe sex) = V(1+PHIV) + S (UNCHANGED)

• EU (Unsafe sex) – EU (Safe sex)
= S + V(PHIV – P)(1 – R) > 0

• “Nothing to lose” effect: cost of unsafe sex smaller than 
before. How plausible empirically? 



Why does HIV spread? An extension

• What are implications of this model for public health 
messages that stress how widespread the HIV virus 
already is?
-- This increases the R term in the model, and thus could 
actually increase risky behavior if the “nothing to lose”
effect is important



What is this model missing?

(1) People are altruistic
- Allow the benefits of unsafe sex to be a function of R: 

S = S(R). This may offset the “nothing to lose” effect



What is this model missing?

(1) People are altruistic
- Allow the benefits of unsafe sex to be a function of R: 

S = S(R). This may offset the “nothing to lose” effect

• For example, let S = S(1 – R)
EU (Unsafe sex) – EU (Safe sex)

= S(1 – R) + V(PHIV – P)(1 – R)
= (1 – R)(S + V(PHIV – P)) > 0

In this case the “nothing to lose” effect and the 
“altruism effect” exactly cancel out. But more generally, 
altruism could dominate (e.g., S = S(1-R)α, α > 1)



What is this model missing?

(1) People are altruistic
- Allow the benefits of unsafe sex to be a function of R: 

S = S(R). This may offset the “nothing to lose” effect

(2) Not all sexual choices are voluntary (e.g., rape)

(3) Social / cultural norms regarding “acceptable” sexual 
behavior, especially regarding safe sex

(4) Pockets of poor information about HIV/AIDS, in key 
populations (e.g., sex workers)

(5) Others?



What can public policy do about HIV/AIDS?

(1) Testing people, inform them of their HIV status
-- Is voluntary counseling and testing (VCT) the 
“missing weapon in the battle against AIDS”
(Hoolbrooke and Fuhrman in a 2004 NYT Op-Ed)
-- In the model, testing would change R to zero (if the 
person is HIV-) or to one (if HIV+). So it could 
theoretically either increase or decrease unsafe sex, 
depending on what people’s expectations are about 
their infection status



What can public policy do about HIV/AIDS?

(1) Testing people, inform them of their HIV status
-- Is voluntary counseling and testing (VCT) the 
“missing weapon in the battle against AIDS”
(Hoolbrooke and Fuhrman in a 2004 NYT Op-Ed)
-- In the model, testing would change R to zero (if the 
person is HIV-) or to one (if HIV+). So it could 
theoretically either increase or decrease unsafe sex, 
depending on what people’s expectations are about 
their infection status
-- Thornton (2007, 2008) tests these implications with 
original data from Malawi



Information, HIV’s spread and savings
• How can we understand the impact of better 

information about one’s HIV status on risky sexual 
choices (as in the model)?
-- Since beliefs on infection status affect life 
expectancy and thus individuals’ time horizons, 
investment choices could also change



Information, HIV’s spread and savings
• How can we understand the impact of better 

information about one’s HIV status on risky sexual 
choices (as in the model)?
-- Since beliefs on infection status affect life 
expectancy and thus individuals’ time horizons, 
investment choices could also change

• Thornton carried out a randomized evaluation in which 
some rural Malawians were given a cash incentive to 
retrieve the results of their HIV test
-- With this “exogenous” variation in knowledge in 
hand, she estimates effects on behavior
-- Selection into testing is plausibly very important



Information, HIV’s spread and savings
• 120 villages in all three regions of Malawi
• Nurses also tested for other STIs (e.g., gonorrhea)
• 91% of people offered an HIV test accepted, quite 

representative and higher than most recent DHS surveys 
(in the 2003 Kenyan DHS it was about 75%).

• 7% HIV infection for females, 5% for males in the sample
-- 2004 Malawi DHS: 12% nationally (lower in rural areas)

• Couples were informed of their status separately. 
Regardless of the test result, everyone received safe sex 
counseling and education.
-- Free treatment was provided for the STIs, but not HIV 
since it’s much more expensive and logistically difficult



Malawi project research design
• Two stages to the project:

-- t=1: individuals were given free door-to-door tests 
(from mobile local clinics)
-- t=2: since not all individuals actually retrieve the 
results of their test, additional cash incentives (on the 
order of US$1-3) were offered to a random subset of 
individuals to encourage them to get their results



Malawi project research design
• Two stages to the project:

-- t=1: individuals were given free door-to-door tests 
(from mobile local clinics)
-- t=2: since not all individuals actually retrieve the 
results of their test, additional cash incentives (on the 
order of US$1-3) were offered to a random subset of 
individuals to encourage them to get their results

• A nice research design: we researchers know the true 
infection status of the entire sample, but only a subset 
of the individuals know their own status. Variation in 
this knowledge is driven by the incentive experiment





Malawi project results
• Result #1: the small cash incentive was very effective 

at boosting people’s acquisition of information. Without 
an incentive 34% of people retrieved their test results, 
but even the smallest incentive doubles this figure
-- This implies that very small costs impede people 
from getting life or death test results. “Stigma” costs 
appear moderate for most people in Malawi.











Malawi project results
• Result #1: the small cash incentive was very effective 

at boosting people’s acquisition of information. Without 
an incentive 34% of people retrieved their test results, 
but even the smallest incentive doubles this figure
-- This implies that very small costs impede people 
from getting life or death test results. “Stigma” costs 
appear moderate for most people in Malawi.

• HIV+ people were 5.5 percentage points less likely to 
obtain results. This may shed light on the likely bias in 
existing DHS studies, though illness could play a role
-- Neither previous HIV testing, nor belief about own 
infection likelihood, are correlated with test retrieval



Malawi project results
• Result #2: Individuals who found out they were HIV+ 

were had significantly higher willingness to pay for 
condoms than those without this information.
-- In particular, HIV+ people who learned their results 
were three times more likely to purchase condoms two 
months later (although the total number of condoms 
purchased was small), evidence of altruism
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-- However, no change in self-reported sexual behavior



Malawi project results
• Result #2: Individuals who found out they were HIV+ 

were had significantly higher willingness to pay for 
condoms than those without this information.
-- In particular, HIV+ people who learned their results 
were three times more likely to purchase condoms two 
months later (although the total number of condoms 
purchased was small), evidence of altruism
-- Condom purchase is an actual economic choice
-- However, no change in self-reported sexual behavior

• VCT may not be the most cost-effective HIV prevention 
strategy: US$55 per individual in the project









Malawi project results
• Result #3: Individuals who found out they were HIV+ 

were 27 percentage points less likely to save than 
those without this information, two years after finding 
out their status
-- HIV- people who retrieved their status were 
significantly more likely to save
-- No effects on income earned, or total expenditures. 
But some suggestive evidence that HIV positives who 
learned their status spend less on medical care – less 
investment in “health capital”?





Mosquito nets
• Randomized offer price at clinics
• Having accepted the offer price, individuals receive a 

random discount randomized final transaction price

• Increasing price for insecticide treated nets at prenatal 
clinics from 0 to $0.75 reduces take-up by 75% (Cohen 
and Dupas, 2009)
-- Net purchasers not sicker than comparison group

• Paying a price does not increase “ownership”: charging 
does not increase likelihood that net is hung up in house
-- Argues against one of the rationales for cost-sharing



Summary of health price results
• A small increase (from zero to 10-30 cents) in the cost of 

deworming drugs decreased take-up by 80%
-- Externalities play a role but this still seems like very low 
demand for better health in rural Kenya

• Few Malawians take advantage of free HIV testing, but 
even $1 doubles testing rates, suggesting that the disutility 
of testing (stigma, etc.) is very low
-- Special role of “zero” price

• Small increases in the price of mosquito bed nets greatly 
reduce take-up (Cohen and Dupas 2009)

• Low willingness to pay for clean water and reduced child 
diarrhea in Kenya (Kremer et al 2009)



Summary of health price results
• Boosting access to care may be insufficient to lead 

African households to improve their health
-- Pure information alone does not seem to be the key 
constraint (e.g., with HIV/AIDS knowledge)
-- Take-up very sensitive to price. Large impact of 
small, immediate rewards and costs

• How to achieve behavioral change in health?
• Is this paternalistic approach even desirable?
• Is more application of psychology, sociology insights 

necessary?
• Effect of prices on provider incentives?
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