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Abstract

Household investment in preventative health products in developing countries is typically low
even though the returns to such products are high. In this paper, we experimentally estimate
demand curves for health products and test whether (1) information about health risk, (2) cash
liquidity, (8) peer effects, and (4) intra-household differences in preferences affect demand. In
our main experiment in Kenya involving children’s shoes - critical for preventing hookworm
infection - price is by far the most important predictor of purchase. Providing liquidity and
targeting women also increased demand. Information had no effect even though we find that
genuine learning occurred. We find no peer effects even though people discussed the product
purchase decision extensively. We find similar results for price and information in three smaller
studies in Guatemala, India, and Uganda in experiments involving soap and multivitamins.
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1. Introduction

In many developing countries, investment in preventative health products is persistently low
at market prices even though the return to these products appears to be quite high.! What prevents
households from investing in preventative health products? While there is no unique explanation,
numerous papers have presented evidence on the effects of specific interventions.? In this paper, we
test several commonly-cited reasons for underinvestment with a set of multi-pronged health product
experiments in four countries.

A number of factors have been identified as potential impediments to investments in
preventative health products. First, households may lack health information. They may not be fully
aware of the health risks they face, or of the role that a product can have in mitigating such risks.?
Second, households may lack liquidity. In a fully frictionless model, households who choose not to
invest in preventative health products (even if the return is high) do not do so because the return to
some other type of investment is even higher. However, if households face credit constraints (Tarozzi
et al., 2011; Devoto et al., 2011), lack secure places to save (Dupas and Robinson, 2012a), or do not
save as much as they planned to for behavioral reasons (e.g. Ashraf et al. 2006; Duflo et al., 2010),
immediate liquidity constraints may be relevant. Third, peer effects may substantially influence
investment in preventative health products, creating situations where multiple, Pareto-rankable
equilibria may exist, and where sub-optimal levels of health product adoption are possible if there are
tew early adopters. Lastly, there may be intra-household conflict in spending on health (particularly
for children). Numerous studies have provided evidence that women are more likely to invest in
children’s health than men (e.g. Thomas 1990, Duflo 2001), suggesting that targeting preventative
health products at female household heads may be important.*

In this paper, we overlay several interventions to the methodology of Kremer and Miguel
(2007), Dupas and Cohen (2009), Dupas (2010), and Ashraf, Berry, and Shapiro (2010), who estimate
experimental demand curves for health products. Our experiments take place in four countries — three

smaller studies in Guatemala, India, Uganda, conducted in 2008, and a larger study in Kenya

! A partial list of technologies with high returns includes chlorine for water (Fewtrell et al. 2005; Arnold and Colford
2007), deworming drugs (Miguel and Kremer, 2004, insecticide-treated bed nets (Lengeler, 2004), and iron
supplementation (Thomas et al., 2006; Bobonis et al. 2006). Many recent studies demonstrate strong price sensitivity for
health products, including Cohen and Dupas (2010), Dupas (2009, 2010), Kremer and Miguel (2007) and Ashraf et al.
(2010). See Kremer and Holla (2008) for a review article.

2 Another recent study that considers multiple constraints simultaneously is Miller and Mobarak (2011).

3 For example, Cairncross et al. (2005) and Luby et al. (2004, 2005) show large effects of intensive education campaigns on
hygiene. Luoto et al. (2011) show effects from information campaign and commitment devices that are more moderate.

* Both Kremer and Holla (2008) and Dupas (2011) provide excellent and more amplified reviews of these issues.



conducted in 2010. In the underlying methodology, we provide coupons to households with randomly
selected product discounts for shoes, hand soap, and vitamin supplements which could be redeemed in
exchange for the given health product. The randomization of prices allows us to directly estimate a
demand curve for the product. We then cross-cut this price randomization with other treatments to
test the hypotheses listed above, and ascertain whether the respective treatments shift the demand
curve.

Our main experiment in Western Kenya focuses on a particular health technology that could
have potentially significant health impacts: rubber shoes for children.” The main channel through
which shoes may aftect health is by preventing infection by hookworm, which is typically transmitted
through contact with the soil. When an infected person defecates in the soil, hookworm eggs hatch
and develop into larvae, which are able to live in the contaminated ground for up to one month before
requiring a human host to survive (Stoltzfus et al., 1997 Brooker et al., 2006). People become
infected when their skin comes into contact with the soil (typically through bare feet). While worms
can be easily treated after infection (see Miguel and Kremer, 2004), initial infection can be avoided by
wearing shoes.6

The prevention of hookworm infection has been shown to have important health effects. A
well-known deworming intervention in this part of Kenya showed notable short-term health impacts
(Miguel and Kremer, 2004) as well as longer-term human capital improvements (Baird et al., 2011).
Spillovers from this treatment also had important cognitive eftects on young children (Ozier, 2011).
In a different context, Bleakley (2007) finds large effects of a hookworm-specific eradication program
on school enrollment and literacy in the US South in the early 20t century. Given the serious and
lasting consequences of hookworm, preventing infection by wearing shoes is likely to have a
substantial direct health effect. There are also large positive externalities to shoe wearing, because
wearing shoes prevents the spread of hookworm to others within the community.

Our shoe experiment was conducted in 2010 among a representative sample of 999 households
in two districts of Western Kenya (Busia and Samia) in which worm infection is prevalent. In a
particularly infected area near Lake Victoria, Miguel and Kremer (2004) found that 92% of surveyed
children had at least one type of helminth infection and 37% had at least one moderate-to-heavy

helminth infection. While our study took place in an area with lower prevalence, worm infection is

5 The shoes were too small for most adults to wear, and so could only be worn by children.

6 Though there are no randomized controlled trials on the effect of shoe wearing that we are aware of, several non-
experimental studies show that regular shoe usage is associated with reduced hookworm infection when controlling for
other risk factors (Phiri et al. 2002, Erosie et al. 2002). This seems plausible given the transmission pathway for the
disease.



still quite common - respondents report that 23% ot their children had worms in the past year.” While
much of this is due to poor sanitation, low shoe usage is also a major risk factor: in our sample, only
17% of children owned shoes and a smaller percentage wore them regularly.®

In order to test our primary hypotheses, we implemented four experimental treatments in
conjunction with our basic price treatment. To measure the impact of health product information, we
provided a randomly selected subset of households with an information script on the dangers of worm
infection, transmission pathways, and on the importance of wearing shoes in hookworm prevention.
To assess the role of liquidity constraints, we gave households a randomly determined amount of
cash.? To test for peer eftects, we stratified the intensity of our low-price treatments geographically to
ascertain whether households surrounded by heavy adoption are more likely to purchase the shoes.
We are also able to use random variation to examine whether information spilled over to the
neighbors and other peers of treated households. Finally, to examine whether demand varied by
parental gender, we randomly selected either the husband or wife (among married couples) for
participation. This person was the one to receive the coupon, cash, and information script. Each of
these interventions has important policy implications for understanding how to best stimulate
household investment in preventative health products in developing countries.

Turning to our results, we find that information alone has no impact on the ultimate purchase
decision despite clear evidence that our informational script substantially increased worm knowledge.
Our estimates are precise enough that we can rule out large effects, suggesting that information alone
is unlikely to be a panacea. Neither do we find peer eftects to play a significant role in household
purchases of the shoes. By contrast, we find strong evidence that liquidity is important.

We also find that women are more likely to redeem their coupons (by about 9 percentage
points). This result is closely related to earlier studies on intra-household investment such as Thomas
(1990), who shows that the propensity to invest in children increases more strongly with female than
male income, or Dutflo (2004) who uses an exogenous change in pension eligibility in South Africa and
finds similar results. However, our study is different because the experiment did not change relative
incomes (and by extension, general bargaining power). The experiment only varied whether the

husband or wife was offered the coupon.

7 We did not test children for worms in this study.

8 While preventing hookworm infection might be the most important health benefit of shoes, it is not the only one.
Wearing shoes reduces foot injuries and the chance of infection from such injuries.

9 The cash payment was very small relative to lifetime income. The average payout was 35 Ksh, relative to weekly income
of 900 Ksh and asset ownership of around 23,000 Ksh (see Table 1). Thus, the payout had a negligible effect on household
income and should only have affected cash-on-hand.



That the gender of the parent receiving the coupon in our study matters suggests that the
flow of information within the household may be limited. In this study, it appears that mothers value
health investment in children more than fathers, and that there is intra-household conflict over the
allocation of resources between health investment in children and other expenditures. If the mother
receives a coupon for a discount on the price for children’s health investment, the household may
invest more in children at the expense of other items. This decision increases the mother’s welfare,
but may increase her husband’s welfare by less, or even reduce it. Thus, if the husband receives the
coupon, he may not choose to redeem it and withhold knowledge of it from his wife. Such a story is
consistent with our results and is similar to Ashraf (2009), who finds evidence of intra-household
communication barriers in a field experiment on savings in the Philippines.

The most important result from this set of experiments, however, is that indisputably the most
important predictor of investment in our preventative health products is price: about 78% of the
variation in health-product purchase is explained through variation in price alone, overwhelming
liquidity and gender eftects. This result is particularly striking in that people had to redeem their
coupons at a nearby shop — in spite of these travel costs, nearly everyone who received a low-priced
coupon redeemed it. This result is consistent with the many other recent studies on the demand for
preventative health products (many of which are summarized in Dupas, 2011). That price matters far
more significantly to preventative health product purchase than other factors has powertul policy
implications, suggesting that subsidies of preventative health products may be justifiable by virtue of
their high price elasticity and the positive externalities they exhibit within a community.

Our findings suggest that the most fruitful policy avenue for increasing investment in
preventative health products is to address price and liquidity barriers. While subsidies are the most
straightforward way of doing this, another alternative might be to provide people with devices which
allow them to acquire the necessary liquidity to overcome the price barrier to invest in such products.
For example, Dupas and Robinson (2012b) experiment with several simple savings mechanisms
designed to allow people to save for health, and find that people save in the devices quite readily. In
that study, providing even the simplest savings technology (a box with a lock) increased investment
in preventative health by 68%. Other interventions along these lines might well prove eftective in

increasing investment.

2. Analytical Framework

We first present a very basic framework for interpreting our main results (though most are
quite straightforward, the intra-household findings deserve some discussion). To keep the discussion

briet and focused on the experimental setup, we assume that there is a single private consumption
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good x and an indivisible children’s good ¢ which can only take a value of 0 or 1 (z.e. buy the product
or not). We assume preferences are additively separable and can be expressed as:

Ui(x;, ¢) = vi(x;) + wic (1)
where 7 indexes the male m and female f Following Browning and Chiappori (1998), we assume that
the household is efficient such that aggregate household utility can be written as:

U(xm,xs,¢) = Up(xm, c) + AUs(y, ) (2)
where A indexes the wife’s bargaining power. Normalizing the price of z to one, the household’s
pooled budget constraint is that

(xf+2m) +pc < Yg+ Ym (8)
where p is the price of the children’s good and y; is income. If the household does not purchase the

m?

children’s good at the market price p, it must be that U (z}, x%,0) > Uz Ty, 1) where z} and x}*
are optimal values when ¢ is equal to 0 or 1, respectively (i.e. which set the ratio of marginal utilities
equal to A).

In the experiment, we lower the price of the children’s good to p’, which allows the household
to purchase x;** if they purchase the children’s good. If even at this subsidized price men would prefer
not to invest in children (ze. Uy, (z7,,0) > U, (23, 1)), but women do (i.e. Up(x},0) < Ug(a7, 1)),
then there will be conflict in whether to buy the product. If female bargaining power is sufficiently
high, the household may buy the product, making the husband worse off and the wife better oft. It
this is the case, the husband will have an incentive to not tell his wife about the discount, or to destroy
the coupon so that the household cannot redeem it.

With this framework in mind, we can summarize predictions of the experiments below:

(1)  Providing information on the health value of the product. If utility from the health
product is increasing in information about its benefits, then providing information will
increase investment in children.

(2)  Providing Liquidity. If the budget constraint is binding with respect to cash on hand,
providing cash will shift out the budget constraint and may increase investment.

(3)  Peer Effects. If a household witnesses other households investing in the preventative
health product, then it is also more likely to invest in the product.

(4)  Targeting the husband or wife. It differences in household preferences exist such that

the wife prefers investing in children, targeting the wife may increase investment.



3. Experimental Design, Kenya

3.1. Background

Worldwide, over 2 billion people are infected with soil-transmitted helminths (STHs), the most
common of which include hookworm, roundworm, and whipworm.!® Such infections are also very
prevalent in Western Kenya, where this study takes place.!' STHs may affect all portions of the
population, but school-aged children and pregnant women are the most vulnerable sub-groups
(Harhay et al., 2010; Brooker, 2009; Bethony et al., 2006). While mild infection typically has limited
health consequences, more severe infections can have eftects on morbidity (Brooker et al., 2009; Hotez
et al., 2009; Bethony et al., 2006; Chan et al., 1994), and are also suspected to increase vulnerability to
other illnesses, such as malaria, HIV, tuberculosis, and anemia (Bethony et al., 2006; Specht et al.,
2007; Stoltzfus et al., 1997). A number of studies have demonstrated important health and education
effects of reducing worm infections (Miguel and Kremer, 2004; Baird et al., 2011; Ozier, 2011;
Bleakley, 2007).

Once infected with hookworm, children can be dewormed through the use of the relatively
inexpensive drug albendazole. Another pathway to reduce worm infection is to prevent children from
getting infected in the first place. When an infected person defecates in the soil, hookworm eggs hatch
and develop into larvae, which are able to live in the contaminated ground for up to a month before
requiring a human host to survive (Stoltzfus et al., 1997 Brooker et al., 2006). Hookworm helminths
are most commonly contracted through the skin (typically through bare feet), after which they
migrate into the circulatory system, passing through the trachea and on to the esophagus where they
are swallowed and passed into the intestines (Bethony et al., 2006; Stoltzfus et al., 1997). Thus, in
areas where people do not have access to pit latrines or flush toilets, hookworm is likely to be a
problem.

An important way to prevent hookworm infection is to limit skin contact with infected soil.
Since infection is often through the feet, the simplest technology to prevent infection is to wear shoes.
Several studies have documented a strong correlation between regular shoe-wearing and a decreased

incidence of worms. For instance, Phiri et al. (2002) and Erosie et al. (2002) estimate odds ratios of 7.1

10 See Riesel et al. (2010), Brooker et al. (2006, 2009); Hotez et al. (2006, 2007, 2009), Bethony et al. (2006), and Harhay et
al. (2010).

! In a study conducted in the Rongo district of Western Kenya, Riesel et al. (2010) found that 30% of children between
the ages of 2 and 18 were infected with hookworm alone, and 68% were infected with at least one hookworm, roundworm,
or whipworm parasite. Similarly, Pullan et al. (2011) estimate that 54% of the population of Busia (the district of study)
resides in a STH hyperendemic area, while the combined STH (i.e. hookworm, roundworm, and whipworm) prevalence
rate across Western province is 80.7%.



and 1.8, respectively, to regular shoe wearing among school children in Malawi and Ethiopia (while
controlling for other risk factors). While these studies cannot document a causal relationship between
the lack of shoes and incidence of STH infection, the findings suggest that wearing shoes should
reduce infection given the transmission pathway.

While there are obvious non-health benefits to wearing shoes, the public health evidence
suggests that, overall, shoes are likely to have large direct eftects on health (not only by preventing
hookworm infections, but also by keeping children clean and by preventing potentially very painful
toot injuries). In addition, the social return to shoe-wearing will be even higher because of spillovers
to other individuals living nearby. In our sample, health is a major reason for people to wear shoes; in
our data, 74% reported health as the most important reason to buy shoes while 26% reported that it is
to have children properly dressed. Similarly, 76% and 54% list worm and injury prevention,
respectively, as reasons to purchase shoes. Another 43% report keeping children clean as a reason

(which can be related to health as well).!?

3.2 Sampling

Our main experiment was conducted in the Busia and Samia Districts of Western Kenya from
February to May, 2010. Busia is a rural area near the Ugandan border with an estimated population of
about 44,000 (Central Bureau of Statistics, 2001). Worm infection is very common.

In our study, parents reported that 23% of their children had a worm infection in the previous
year (Table 1). This is due in part to the fact that shoe ownership is so low: parents report that only
17% of children own shoes, and an even smaller proportion of children were actually wearing shoes
during home visits (18%). Thus, increasing shoe usage could have important health consequences in
this population.

There are several types of shoes available in Western Kenya. The most expensive are dress
shoes, which cost about 750 Kenyan shillings (US$10) per pair.'® These types of shoes are typically
worn by adults or by children on more formal occasions, such as going to church. They are far less

likely to be worn around the home by children, where worm infection is probably most likely to take

12 Conceivably, households could instead avoid worms by treating their children with albendazole, which costs about US
$0.70 at local pharmacies and which needs to be taken every 6 months. Since shoes cost about $1.13, and assuming shoes
last 1 year, then the shoes would have to prevent 80% as many worm infections as albendazole to be cost-effective solely
on health costs. Note, however, that this is a very conservative estimate since shoes have other benefits, and since
albendazole has unpleasant side effects. Even with this conservative assumption, however, it’s likely that shoes would be
close to cost-effective. In Miguel and Kremer (2004), deworming children decreased moderate-to-heavy prevalence from
51% to 24%, a reduction which is in the range of the odds ratio in the non-experimental listed above. Finally, note that
most families do not purchase deworming drugs even at subsidized prices (see Kremer and Miguel, 2007), so the relevant
comparison is likely between wearing shoes and doing nothing.

1% The exchange rate was roughly 75 Ksh to $1 during the sample period.
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place. A more common type of shoe is open-toed rubber shoes (flip-flops or rubber sandals), which are
less expensive, costing about 85 Kenyan shillings (US$1.13) per pair at market prices, and which are
more likely to be worn around the home. For this reason, we focused on the latter product for this
study.

To obtain as representative a sample of households as possible, a door-to-door census was
conducted with 1,547 households in two villages located roughly 11 kilometers apart (Ikonzo and
Bhukulungu). The census collected basic information, including whether the household had a male or
female head, the number of children in the household, and the GPS location of the household. With
this data, we created 51 geographic clusters based on the GPS coordinates, and randomly selected
1,068 households for project participation, stratified by geographic cluster. We were able to interview

999 of these (93.5%).

3.3. Experimental Treatments

We implemented four main experimental treatments, all cross-cut against each other. All
treatments were conducted after administering a baseline survey (discussed below), and obtaining
informed consent. First, we estimate an experimental demand curve by implementing a methodology
based on Kremer and Miguel (2007), Cohen and Dupas (2010), Dupas (2009, 2010), and Ashraf, Berry,
and Shapiro (2010).'* In particular, we visited households and provided them with a coupon offering a
random discount on the shoes. The market price at the time was about 85 Ksh ($1.13), and we
provided households with coupons at 5, 15, 25, 85, 55, or 65 Ksh. The coupon was valid for a period of
about 2 months.

Second, to measure the impact of information on health investment, we randomly selected half
of the households to receive an information script on the symptoms of worms, transmission pathways,
and on several strategies to prevent infection, including wearing shoes, using pit latrines, and
maintaining proper hygiene. In addition to its emphasis on prevention, the script also stressed the
dangers of untreated hookworm infection in children (anemia in particular) and the accompanying
issues of growth retardation and delayed cognitive development. We used a script, rather than a more
involved educational seminar, because results from our earlier studies in Guatemala, India, and
Uganda suggested similar results from a script as a seminar (as we will discuss later).

Third, to measure the role of liquidity, we provided households with randomly varying cash
payments. As part of our baseline survey, we elicited risk and time preferences for all households

using standard laboratory techniques. For the risk preference questions, households were given a

* These methodologies are very similar to that used to estimate demand for microcredit by Karlan and Zinman (2008).



series of choices in which they could decide how much to invest (out of 40 Ksh or 100 Ksh) in an asset
which paid out three times the amount invested with probability 0.5 and nothing with probability 0.5.
For the time preference questions, households were given the option of accepting 40 Ksh immediately
or a larger amount in the future.

To incentivize truth-telling, we implemented a Becker-Degroot-Marschak elicitation
mechanism in which one of the questions was randomly selected for payout. Though all questions had
a positive probability of being picked, the odds of being a lower-stakes question were higher. This was
implemented by picking a numbered piece of paper out of a bag, which indicated the question that
would be paid out. If a risk question was picked, a colored ball was drawn to determine whether the
amount invested would be tripled or lost and the respondent was given his money. If a time
preference question was picked and the respondent chose to take the smaller amount in the present,
he was paid immediately. If he chose to take the larger amount in the future, he was revisited later to
receive the payout. To minimize the need to revisit households and to maximize the chance that
households got cash immediately, the odds of picking a risk preference question were higher.
Ultimately, only 1% of households were selected for time preferences questioned in which they elected
to wait — the remaining 99% received cash immediately. Our empirical strategy is based on the fact
that, conditional on risk and time preferences, the cash payout is random. We can therefore use
variation in the amount paid out to estimate the effect of liquidity on purchase (while controlling for
risk and time preferences).

Fourth, to measure whether there are differences within the household in the willingness to
invest in health technology, in households with both a female and male head, we randomly selected
either the husband or the wife for the intervention.'s

Finally, we can causally estimate externalities in this setup. For any given pre-existing social
group, it is random how many people in that group received the script, lower-priced coupons, or any
of the other experimental treatments. Thus, by random chance, the intensity of treatment varies
within any social network. We have two measures of social networks. The first is geography (as
measured by GPS location), as in Dupas (2010). Furthermore, to create additional variation, we
stratified intensity by geographic cluster (so that the variance across clusters exceeds that obtainable
by random chance). At baseline, we also collected the names of three self-identified contacts. We
asked people to identify the three people whom they spoke with most often, and matched these names
to their assigned treatment group (if they were in the study area). Of the 966 people willing to give

the name of at least one contact, we matched 68.9% of the named contacts to our census list.

1> Appendix Figure A1 summarizes the experimental design.

10



We can therefore estimate network eftects by comparing the probability of purchase across

people with randomly varying treatment intensities among their friends or neighbors.

4. Data

There are three main pieces of data that we use to evaluate the program. First, at baseline, we
administered a background survey to all sampled households. In addition to standard demographic
questions, we collected information on child health, worm exposure, and shoe ownership. We also
collected information on household knowledge of worms, transmission pathways, and prevention
strategies at the end of the survey. As this was collected after reading the script for those sampled for
it, this allows us to test treatment-control diftferences in knowledge at the time of administration. We
use the follow-up survey discussed below to measure retention over the project period.

After the survey, we paid households their random cash payout and gave them a coupon which
could be redeemed at a local shop for the price indicated. The shops were located in market centers
that households would typically visit regularly for shopping (approximately 1.5 kilometers away from
the average household). The coupon was pre-printed with the household’s ID number on it, so that
any redeemed coupon could be matched to our household data. We also hired an enumerator to
supervise the redemption and maintain a log containing the name of the person redeeming the
coupon, the number of coupons redeemed at one time, and the sizes of the shoes purchased. We rely
on these administrative records from the shop to examine purchase decisions.

Lastly, we conducted a follow-up survey with a randomly selected subset of the households
once the redemption period had ended (about 3 months after the first coupons had been given out).!¢
The follow-up survey included questions on shoe usage, as well as the same module used to measure
worm knowledge in the baseline. In addition, after some qualitative piloting, we added in a number of
questions about why people redeemed their coupons, which we use to support our main empirical

findings.

5. Empirical Methodology

Since all treatments were randomized, we can obtain an unbiased effect of each of the main

experimental effects on the purchase of shoes with the following specification:

G5
Y; = BijP;+7Si + 0Ci + pGiM; + X[o + ¢; (4)

=5

16 Participation in the follow-up appears to be orthogonal to all the treatments (see Appendix Table A1).
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where P;; = 1 if household 7 received a coupon at price j, S; = 1 if the household received the script,
C; is the cash payout the household received, and (i = 1 if the husband was sampled to receive the
coupon. G; is interacted with M; (a dummy for whether the household is dual headed, with both a
male and female head) because the gender of the sampled respondent is only random for such
households (81% of households are dual-headed). Finally, X is a minimal vector of controls consisting
only of M; and G; (so that jt is interpretable), controls for risk and time preferences (since the
experimental payout is only random conditional on risk and time preferences), and dummies for the
stratification clusters (which we include to improve precision, as discussed in Bruhn and McKenzie,
20009).

In dual-headed households, we were not always able to enroll the sampled respondent in the
project and so instead enrolled the spouse (mostly because the male was the selected spouse but he
worked away from home during the day). We therefore also present an Instrumental Variables
specification in which we instrument the male participating in the project with being sampled to
participate.

Finally, as discussed in the previous section we are able to causally estimate externalities in
this setup, for both geographical neighbors and self-identified baseline peers. For geographical
neighbors, intensity was stratified by geographic cluster to create more variation in saturation across
geographical areas. With this design, we can estimate geographical spillovers with the following

regression:
J
Y; =Y BiTijr +vNiw + Xl + € (4)
j=1

where T}j, is the proportion of people within a radius r from person Z who received the given
treatment 7. There are J such treatments (the prices, script, cash payout, and gender treatments).
Here X; includes the same controls as the previous regression, but also includes all the individual
level treatments. We also include the total number of people in the cluster (IV;,) in order to account
for possible scale eftects.

We can perform a similar regression for self-identified baseline contacts. While the total
number of contacts named is not random, nor the number of contacts who could be matched (as those
that could not be matched are likely to be outside the study area), conditional on the number of
contacts that were matched, the number receiving any treatment is random. Thus the following

regression can be used:

J
Yi=D_ 3Ty +1Ci+ Xio+e %)

j=1
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where T}; is the proportion of contacts who are treated, and C is the total number of contacts.

6. Results

6.1. Background Statistics and Randomization Check

Background statistics for the sample are presented in Table 1. For each variable, Column 1
presents the sample mean, while the remaining columns test whether the treatments are orthogonal
to that variable. To do this, we regress each variable on indicators for all the experimental prices, the
script and gender treatments, and the amount won in payments from the experimental games. As the
experimental payments are only random conditional on risk/time preferences, we include those in the
regressions as controls (for all variables but the risk/time preferences themselves). We split the table
into household (Panel A) and individual (Panel B) variables, as we expect the individual variables to
differ between men and women (one of the experimental treatments).

From Panel A, Column 1, 81% of households are dual-headed, and the average household has
8.5 children. As mentioned previously, health problems are common — respondents reported that 23%
of their children had worms in the past year, and the average child’s health is rated 2.53 on a scale of
1-5 (where 1 is “very good” and 5 is “very poor”). Shoe ownership is low (parents report that 17% of
their children have shoes, though this may be an overestimate as only 13% of those present were
wearing shoes at the interview), and it is common for children to use the “bush” at least occasionally
instead of a latrine — 92% of children do this at least occasionally. This is consistent with low average
income — total household income is just 900 Ksh (US $12) per week, putting these households around
the $1 per day level.

Turning to Panel B, only 28% of respondents are men. This is because we sampled the male
for the interview in only half of the households, and we were only able to successtully interview 61%
of those men (the remainder lived away from the home most of the time or were away from home
during our interviews). In addition, there are very few unmarried men - the vast majority of single-
headed households are widowed females. The average respondent is 39 years old and has 5.6 years of
education, and 67% of the sample is fluent in Kiswahili. Shoe ownership is low and worms are
prevalent among adults as well: 34% own shoes and 26% report having worms in the past year.

Turning to the randomization check in Columns 2-5, we find very few differences between
treatment groups. The experimental payout is negatively correlated with child shoe ownership and
positively correlated with adult health status, but coefficients on script, gender, and price treatments
are all insignificant for all variables. We conclude from Table 1 that treatment is orthogonal to

baseline characteristics.
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6.2. Experimental Treatments

6.2.1 Estimating Demand for Children’s Shoes

Our first main result is to estimate the demand curve for children’s shoes. We present this
graphically in Figure 1 (without any controls) and in the first column of Table 2. As can be seen,
demand falls oft relatively quickly with the price. While 93% of households buy when the price is 5
Ksh, only 77% buy at 35 Ksh, 51% at 55 Ksh, and 42% at 65 Ksh. As the market price is around 85
Ksh, these results suggest that the majority of people value shoes at a price lower than the market
price.!” Note also that although we never provided coupons to receive the shoes for free, the fact that
93% redeem at 5 Ksh suggests that there is not a discontinuity in demand at 0 Ksh.

Even without any other controls, the R-squared in Column 1 shows that 78% of the variation
in the purchase decision can be explained by the price alone. This finding is in line with other recent
studies which show that demand is very price sensitive in developing countries.' The primacy of
price in this setting is particularly striking in that households had to go to a nearby shop to redeem
the coupon, and most did not redeem until a few days later — thus, households had to hold the money

tor a few days, and would have had many chances to spend the money on something else.

6.2.2 Effects of Interventions on Demand

In Figure 2, we plot demand curves for the group that received the script and the group that
did not (note that results in this figure are not regression adjusted with any controls). Panel A shows
how demand varies with the script payment. We find that there is no discernible eftect from the script.
The two demand curves lie virtually on top of one another, crisscrossing each other three times.
Table 2, Column 38 confirms these basic results in a regression framework with controls. Note that the
standard errors are relatively small, so that we can confidently rule out large positive effects of the

script.

7 Note that these redemption figures are upper bounds on true demand at these prices. This is because the other
experimental treatments, in particular the cash payout, tended to increase demand (as we will show later). It is also
possible that the program tended to create a general excitement for the product, which increased demand at all prices. In
addition, since households talked with others about the prices they received for their coupons (as we will show in the
spillover effects section), it is possible that people were particularly price sensitive because they were aware of whether
they got a favorable price or not.

18 It is possible that households sold the shoes (or the coupon) after purchasing them. However, the data suggests this is
unlikely: at follow-up, the enumerator asked to see the shoes and record their condition. Ninety percent of households that
purchased shoes could produce them, and most of the remainder reported that the child was away from the home and
wearing them. Thus, an extreme upper bound on resale would be 10%. Of the households who could produce the shoes,
94% of the shoes appeared used, which suggests that most coupons were redeemed and used by the sampled household
(especially given that it would be hard to produce another pair of shoes not acquired through the program, since baseline
ownership is so low).
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Panel B shows how demand differs by the gender of the respondent. Since gender is only
randomly determined for those households which have two heads, this regression is restricted to the
81% of households which are dual headed. Though the standard errors are relatively large (especially
when comparing demand at each particular price), there is evidence that women are more likely to
redeem coupons than men. Note that these are Intent-to-Treat comparisons — the gender diftferences
are bigger for those households in which we were able to successfully interview the sampled spouse.

To measure the gender difference quantitatively, we include a treatment indicator for the male
being sampled in Table 2, Column 3. Since this is only relevant for dual-headed households, we
interact the indicator with a dummy for whether the household is dual headed. To be able to interpret
this result directly, we also include (but do not show) a dummy for being in a dual-headed household,
and the interaction between not being in a dual-headed household and the male being sampled for
treatment. We find that when the male is offered the coupon, the household is 5 percentage points less
likely to buy shoes (significant at 10%). Since we were not able to track all the men sampled for the
interview, we run an IV specification in Column 5 and find a 9 percentage point effect, again
significant at 10% (see Appendix Table A2 for the first stage).!?

Figure 2, Panel C shows the effect of the cash payout.?® For simplicity, this graph does not
control for risk/time preferences (the results look very similar with those controls). As the payout is

continuous, we graph the «y; coefficients from the following regression

65
Yi= ) (BiPy+ 7Py x Ci) + € (6)

Pj=

o

where R; is the cash payout (in 100s of Kenyan shillings).

The mean and median cash payout were 35 Ksh and 30 Ksh, respectively. They thus represent
a very small fraction of weekly income (which from Table 1 is around 900 Ksh per week), and an even
smaller fraction of total households wealth (again from Table 1, the average household owns 23,000
Ksh worth of animals and durable goods). Thus, if these payouts affect demand, they work through a
cash-on-hand eftect, rather than because they have any effect on total income. Indeed, we find strong
evidence of a liquidity effect, particularly at intermediate or high prices (the smaller effect at lower

prices is because demand is already so high to begin with). Table 2, Column 3 shows the regression

19 Though not shown in the table, we do not observe any interaction between gender and receiving the information script
(results on request).

20 We do not have accurate records of experimental payouts for 8 of the 999 households. To avoid losing these households
in the regressions (such that direct comparison across columns is possible), we create a dummy for having missing
information for this variable and then code their cash payout as zero. Thus the experimental payout coeflicient is identified
off of only those for whom we have non-missing data. We omit the dummy for “missing experimental payout information”
for space.
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results with controls for risk/time preferences. On average, every additional 100 Ksh in randomized
cash payout increases the probability of purchase by 22 percentage points.

Column 4 includes the same variables as Column 3, but also includes an interaction between
the script and the cash payout. Interestingly, while the coefficient on that interaction is insignificant,
it is positive and relatively large. While we cannot make any strong conclusions regarding this effect,
this may suggest that knowledge can have an effect, but only when other constraints are

simultaneously loosened (in this case, cash on hand). We will revisit this issue in the Section 5.

6.3. The Script and Worm Knowledge

One important finding thus far is that the worm education script has no eftect on the purchase
decision. Is this because the script was ineffective in conveying knowledge? To address this question,
we gave a hine-question worm quiz (at both baseline and follow-up) to test the effect of the script on
knowledge about worms and worm prevention. In Table 8, we regress the percentage of questions
answered correctly on the script treatment. We find large effects: in the baseline, respondents who
were given the script scored 34 percentage points higher on the quiz (on a low base of just 29% in the
control group). In the follow-up survey, the difterence was somewhat smaller but still highly
significant: a 24 percentage point difference, against a base of 37%. Thus, health knowledge did indeed

increase, but the increase in knowledge did not increase demand for the shoes.?!

6.4. Peer Effects

There were strong reasons to expect that there might be spillover effects in our experiment.
Several studies in agriculture find large spillover eftects (e.g. Foster and Rosenzweig, 1995; Conley
and Udry, 2010). Health-specific studies also tend to find spillover effects, though these ettects can
either serve to increase adoption (e.g. bednets in Kenya in Dupas 2010, menstrual cups in Nepal in
Oster and Thornton 2011) or decrease it (e.g. deworming drugs in Kenya in Kremer and Miguel,
2007), depending on relative costs and benefits, as well as health externalities.

There are three possible channels through which spillovers may occur in the context of this
experiment. First, people may talk to each other about the health benefits of the shoes from

information they got from the script. Second, if shoes are an experience good, people who were

21 A possible confounding factor for why information does not lead to purchase is that shoes have other non-health
benefits, and people buy shoes only for these other reasons. However, we have two pieces of evidence to suggest this is not
the case. First, when asked, a significant portion of people report health as an advantage of wearing shoes. Second and
more robustly, we also find no evidence of information effects in the smaller studies we conducted in Guatemala, India,
and Uganda which focused on products with minimal non-health benefits (soap and multivitamins). These results are
discussed in more detail in Section 7.
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exogenously induced to buy shoes because they received a low-priced coupon may learn from using
and may then discuss benefits with contacts. Third, exogenously increasing usage among friends and
neighbors might stimulate demand through an imitative channel, since shoes are readily observable
and carry a certain prestige value.

Despite expectations to the contrary, we find very little evidence of imitative peer effects for
either geographical neighbors or health contacts in the purchase decision (Table 4). First, Panel A
present geographical spillovers across different radii (300, 500, and 1,000 meters). For each
specification, we report the percentage of contacts receiving the script, the percentage receiving a
low-priced coupon (which we define as less than 35 Ksh here),?? and the total number of people living
within the radii. Although many of the point estimates are positive, none are significant and many are
quite small (given that the independent variable is measured as a percentage). Panel B does the same
for the matched informational contacts and, again, there is no discernible positive effect (if anything,
the effect for the script is negative, though small and significant at only 10%).

Why don’t we observe any spillovers (either positive or negative)? One important reason is
that the scope for social learning (either through the script or through experience with the product)
might be limited in this case. In particular, since information did not have a first-order effect on the
individual sampled to receive it, it is unlikely that we would find second-order informational
conformity across households.?* Furthermore, while it might be possible to learn about the protective
benefits of shoes from wearing them, this process might be very noisy, making it difficult to extract a
signal. Shoes have been around for a long time and the benefit of wearing the shoes is not immediately
obvious (as is more apparent with brand new technologies with which people are unfamiliar).

Thus, unlike most studies of spillover eftects in development (which focus on social learning),
the main role for externalities in this experiment is through imitative peer eftfects. We might expect
these in our study because shoes are often desirable for children, and seeing other children wearing
shoes may increase the demand for children to have and wear them. There is considerable evidence
that such eftects can be relevant in human capital (e.g. Borjas, 1995, Sacerdote, 2001). Munshi and
Myaux (2006) provide one of the few pieces of evidence for pure imitative effects for a health product
(contraceptives) in a developing country.

To shed more light on why we find no imitation, we present responses to the follow-up
debriefing survey we conducted at the end of the project in Table 5. Interestingly, the Table shows
that the lack of spillover effects is not because people do not place value on imitation or relative

wealth. From Panel A, the majority of people report that seeing their peers’ children with the shoes

22 The results are not sensitive to defining this variable differently.
23 We also do not find evidence of knowledge spillovers on the worm quiz (results upon request).
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made them (and their children) want them more. Most people also report that they would feel poor if
the neighbors bought the shoes and they did not, and they also report that they would value certain
prestige items more if their neighbors had them (such as a TV). Furthermore, Panel B shows that
people did talk about the program: 72.5% of people who received the script reported talking to
somebody else about the health effects of worms and 51.7% of people who didn’t receive the script
reported hearing from others about worms.

Why then didn’t people who saw many of their neighbors purchase shoes buy them
themselves? We asked those parents who purchased shoes what factor was most important in
redeeming the coupon. Forty-two percent reported that the price was the biggest factor and 33%
reported health (including worms and other injuries). However, only 10.8% reported responding to
pressure from children and 7.5% reported some influence of neighbors. Thus while “keeping up with
the Joneses” may well be an important consideration for people, the primary barrier is clearly price.

Moreover, social interactions were actually so strong that they might have mitigated the
desire to imitate. From Panel B, 78.9% of people report that their neighbors knew what priced coupon
they got. In Panel C, we asked people if they would be seen as a “bad parent” if they did not buy the
shoes at different prices. While 77.9% of parents report that they would be seen as a bad parent if they
didn’t buy the shoes at a low price, only 50.3% reported that they would be if they didn’t buy the
shoes at a high price. Thus, imitative peer effects may have actually been mitigated by the strength of

social connections.2*

7. External Validity

While the results thus far have been for one product in Kenya, we provide some evidence in
this section that most of our basic experimental results are unlikely to be specific to that context.
Before the Kenya experiment, we conducted smaller-scale studies in three different countries with
different products that could be used by both children and adults (hand soap and multivitamins).
These studies were carried out in 2008 in the small village of Panyebar, Guatemala (pop. 2,031), the
town of Busia, Uganda (pop. 36,600),2° and the large city of Chennai (Madras), India (pop.

4,700,000)%%. These studies were more limited in scope than the Kenya experiment: all respondents

2+ Another possibility which we are not able to rule out is that spillovers extended beyond a given social network. For
instance, the program might have created excitement in the entire study area.

25 Busia, Uganda is located on the Ugandan side of the border with Busia, Kenya (Busia is a border district).

26 Population sources: Panyebar, Guatemala: Ludwinski et al., (2011); Busia, Uganda: Uganda Bureau of Statistics (2002);
Chennai, India: Census of India (2011).
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were women, and we did not conduct long interviews with households nor measure externalities.
Nevertheless, the general results concur strongly with those in Kenya.

In all three of our smaller studies, we designed the experiment so that purchase occurred at
the point of the household survey. This design negated any issues with cash liquidity since subjects
used the money from the survey payout to pay for the health products, and was done to minimize any
frictions related to product purchase. Of course this came at a trade-oft of the more realistic scenario

in which one typically must purchase such products at a local store.

7.1 Background on Soap and Multrvitamins

Our health products for the smaller studies were hand soap and a multivitamin supplement.
Both products could potentially have large health effects. The use of soap accompanied by regular
hand washing is documented to decrease diarrhea in both children and adults in developing countries
(Luby et al., 2004, 2005; Ray et al., 2011; Curtis and Cairncross, 2003). Similarly, women and children
in resource-poor regions are known to suffer from nutritional deficiencies (Stein, 2009; Torheim et al.,
2010), a possible solution to which may be the increased use of multivitamins and/or iron
supplements in women of reproductive ages and/or children (Huffman et al., 1998, Yip, 1994;
Ramakrishnan, 2004).

The specitfic products differed slightly across countries. In Guatemala, the hand soap was a
three-pack of standard anti-bacterial soap bars, a product that was used among Guatemalan
households, but not widespread. Soap products were similar in India, but differed slightly in Uganda,
where the hand soap was a more common multi-purpose soap. In all three sites, the vitamin product
was an 8-oz. bottle of multi-vitamin syrup primarily intended for children, but often used by adults.

Instructions recommended once-daily use as a supplement to existing meals.

7.2 Experimental Design

7.2.1 Guatemala

The first of our smaller studies was in Panyebar, Guatemala located in the western
Guatemalan highlands, approximately five miles southwest of Lake Atitlan. The village has
approximately 350 households, and all villagers are of Mayan origin, speaking Quiché as a first
language and Spanish as a second language. The village is quite poor, even by rural Guatemalan
standards, with little economic opportunity aside from coffee growing and subsistence agriculture.

We conducted fieldwork between June and August of 2008, during which time 350 female
heads of household were sampled for project participation. The sample was randomly divided into a

treatment group of 197 and a control group of 153. The treatment group was invited to one of two
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five-day public health seminar lasting an hour and a half each morning. To encourage participation,
each invited subject was given five tickets to use for entrance into the seminar and upon arrival the
tickets were placed into a hat to be drawn for door prizes (e.g., blankets, pots and pans, machetes,
etc.). In total, 84% of the randomly invited women attended the seminar. Of those who agreed to
participate, we have complete follow-up data on all but one subject.

After the seminars, enumerators conducted a population survey of the village (including the
tull treatment group, whether they attended the seminar or not, as well as the control group), which
lasted approximately 45 minutes. The primary respondent was the female head of household.

At the close of the survey we presented each female subject with Q16 (Guatemalan quetzales),
in cash, or about $2.00. The subject then drew one of six coupons from a black bag, which entitled her
to a 25%, 50%, or 75% discount on one of two products: a bottle of vitamin syrup or a three-bar pack
of anti-bacterial hand soap (the product was not chosen by the subject, but was randomly determined
by the coupon draw.) Both products had an approximate retail value of Q16. In Guatemala (as in India
and Uganda), the products were sold “Avon lady” style at the site of the household: women had to buy
the product immediately from the enumerator at the conclusion of the interviewer. Subjects chose at
that time whether to take the Q16, or whether to take the health product and the remaining change.

The session then concluded.

7.2.2 Uganda

We conducted a nearly identical survey and experiment simultaneously in Busia, Uganda
between May and August, 2008. Busia, Uganda shares a border with Busia, Kenya, and is a relatively
busy commercial trading post. The sample frame for the study was constructed using enrollment lists
from five elementary schools in the area. From roughly 2,000 children, 800 (randomly divided
between treatment and control) were invited to an information session. Those selected for the
seminar were given invitations while others listed their tracking information. In total, 516 women
(266 treatment and 250 control) participated in the project.

As an encouragement for the treatment group to attend the health seminar, women who came
to the seminar were eligible for random door prizes, as in Guatemala. Of those invited to the seminar,
87% attended. The health seminar was shorter and more focused than the one in Guatemala (lasting
one day), emphasizing basic hygiene, nutritional information, and preventative healthcare through the
encouragement of hand washing and proper vitamin intake.

One to three weeks after the seminar, surveys similar to those used in Guatemala were issued
to each of the members of the sample at the point of household. Since tracking information had

already been obtained at the initial meeting, we were able to successfully follow up with 514 of the
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516 women in the study. As in Guatemala, at the conclusion of the interview, respondents received a
small amount of money (about 1600 Uganda shillings, or about $1 in 2008), and were given the option

to purchase the health investment good at the selected discounted price, or take the full cash payout.

7.2.8 India

Our third smaller study took place among 455 households in Chennai, India. The sample
frame was an urban population of women who had been involved in, or were potential candidates for,
a local microfinance program operated by Growing Opportunity Finance, Ltd., affiliated with the
large microlender, Opportunity International.

Unlike the Guatemala and Uganda studies, subjects in the India sample did not attend a health
seminar. Instead, during the survey (which was similar to those in the other countries, though it also
contained a microfinance module), 208 of the 455 households were randomly chosen to be read a 120-
word health script. For those randomly selected to be offered soap, the script reminded people that
hand-washing with soap and clean water at the appropriate times (e.g., after using the toilet, touching
an animal, sneezing or coughing) could prevent germs from spreading. A similar script was read for
those offered vitamins which focused on the importance of broad vitamin intake for general health. At
the end of the survey, the same procedure was used as in Guatemala and Uganda in which
respondents were given a small amount of money and then randomly offered a discount on a health

product (the stakes were 50 rupees, again around $1).

7.8 Results

7.3.1 Background Statistics and Randomization Check

Appendix Table A3 presents background statistics as well as a check on the effectiveness of
our randomization in each of the three countries. While we have few covariates to compare across
samples, there are some stark differences across countries. For example, average years of education is
just 1.94 in Guatemala, compared to 5.7 in Uganda and 5.5 in India. As expected, there are few
differences between treatment groups. Taking the prices first (Column 7), the only differences with a
p-value less than 0.10 are education in Uganda and India. There are a few diftferences in regards to the
seminar or script treatments. In Guatemala, women in the treatment group are younger; in India,
women in the treatment group are less educated. Finally, women in Uganda who received coupons for
soap were less educated and more likely to have access to piped water than women offered vitamins.
We control for these covariates in our regressions (though omitting them makes little difterences to

our estimates).

7.3.2 Experimental Results
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The basic experimental results are summarized in Figure 8 and in Table 6. Each panel
presents results from a different country, and each panel has two graphs which plot the treatment and
control means (along with the standard error of the difference). The left graph shows soap, and the
right shows vitamins.

Panels A (Guatemala) and B (Uganda) show the same pattern as Kenya: there is no discernible
effect of the seminar on purchase, at any price, and demand tends to fall oft rapidly for most
products.?” This is confirmed in the regressions in Table 6: the point estimate for the health seminar
is small and insignificant. Although regressions without controls are not shown, the R-squared of
regressions which include only prices also vary between 0.69 and 0.95, suggesting again that price is
the most important factor. Panel C (India) shows a somewhat stronger effect of the script, especially
tor soap (though the eftect is positive for both products). Though it is hard to definitively attribute a
causal factor for this difference given differences in samples, one possibility is that because subjects
had cash on hand and chose whether or not to redeem the coupons right after being read the script,
the script served as a “nudge” toward coupon redemption. Though the result could be due to sampling
variation (since only 1 of the 6 possible product-country pairs is statistically significant), we speculate
that the nudge together with the absence of transportation costs and the provision of liquidity might
have encouraged purchase.

Taken together, the results from these smaller studies support the key findings of our main
study in Kenya: investment in health products is highly sensitive to price and information about
health products have small or negligible effects on their own, unless — perhaps — other frictions are

also removed simultaneously.

8. Discussion: What Influences Investment in Preventative Health?

How does this paper relate to other recent studies in preventative health? In this section, we
compare our results to those of other recent experiments on health product adoption in LDCs. We do
not attempt an exhaustive review and focus solely on preventative health investments.?® We
summarize our results in Table 7, where we identify the previous studies by author, country, and
health product, and list results for four key outcomes: the effect of price changes, information

campaigns, gender, and spillovers through peer eftects.

27 The one exception is soap in Uganda. Redemption rates were high across our price treatments because the particular
soap we used in the experiment was a recognized item to households and was apparently viewed as a bargain even at a
25% discount.

28 For a much more exhaustive review (including other health decisions such as choice of water source or handwashing

behavior and other methodologies), see Dupas (2011).
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Overall, we find a number of similarities with other studies. First, as in many other recent
studies, we find that demand for our preventative health products is highly price sensitive. While it is
impossible to make direct comparisons in that the product and the range of subsidy varies across
studies, our estimated elasticities (calculated at the mean price) fall in the -0.40 to -0.90 range. This is
similar to the -0.37 mean elasticity reported in Cohen and Dupas (2010) for long-lasting insecticide-
treated bed nets in Kenya, the -0.60 mean elasticity reported in Ashrat et al. (2010) for chlorine in
Zambia, and the -0.50 elasticity reported by Miller and Mobarak (2011) for improved cook stoves.
Our results are not as stark as those observed in the Kremer and Miguel (2007) study of deworming
drugs, in which even a modest US$0.30 cost-recovery fee decreased demand by 80%. Of course,
differences in price sensitivity across products will be heavily influenced by how much household
decision-makers expect to pay for these products, which may depend on previous availability and
exposure to the product. Nevertheless our basic price results are very much in line with previous
research finding that demand for health products is very price elastic in LDCs.

Though there are relatively few randomized experiments on how information affects
preventative health investment (rather than behavior change more generally), those studies which do
exist tend to find small effects, as we do. Kremer and Miguel (2007) find no eftect of education
targeted at children on worm-preventing behavior. Also, since they find extreme price sensitivity for
deworming drugs among the parents of children in the program, the intervention did not increase
subsequent demand for the drugs among parents. Similarly, Kremer et al. (2011) find that providing
information has little effect on uptake of chlorine for water. In a study similar to this one, Ashraf et al.
(2011), find that information does not affect the level of investment but does affect the slope of the
demand curve. Dupas (2009) also finds that scripts to make health more salient have little effect (note
however that those scripts did not convey health information).

Thus, although there are few studies to summarize, these early results suggest that simply
providing information is not often effective in these types of investment decisions. This differs from
other studies summarized in Dupas (2011), likely for three main reasons. First, the information
provided was not very specific to the household. This differs from, for instance, Jalan and Somanathan
(2008) and Madajewicz et al. (2007), who find that informing households that their own water source
is contaminated (with fecal bacteria or with arsenic, respectively) induces behavior change. Such
targeted information is likely very salient. Second, the interventions in Table 7 simply provided
information during a one-time-only visit and so did not intensively attempt to change behavior or to
instill learning. This is very different from studies like Cairncross et al. (2005) or Luby et al. (2004,

2005), who find that intensive educational interventions conducted over many months were eftective
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in improving hygiene. Third, the main outcome in the studies we summarize is whether households
actually purchased the health product, which means that even if information increased the perceived
value of the item, the household still had to come up with enough money to buy the product. This is
difficult for very poor households who do not have access to credit or to good savings products. By
contrast, soap was provided as part of the intervention in Luby et al. (2004, 2005), while the main
outcomes in Cairncross et al. (2005) were various measures of self-reported behavior.

As mentioned previously, our estimates of the impact of peer eftects differ greatly from other
studies, almost certainly due to differences in products. The other study of which we are aware which
focuses on imitative peer effects is Munshi and Myaux’s (2006) study of contraceptive adoption in
Bangladesh, in which women may have eschewed purchasing the contraceptives until there was
evidence of their acceptability within their religious group, a case of pure conformity in which
imitation may occur in the process of breaking social stigma. In the other studies (Miguel and
Kremer, 2007; Dupas, 2010; Oster and Thornton 2011) peer eftects are likely to be the product of a
learning process, in which households begin to understand the private and social costs and benefits of
a product, an effect unlikely with a well-known product such as shoes.

Another area in which our findings relate to previous studies is in the area of gender effects.
As discussed in Section 2, since there were no income transfers, the result that preventative health
investment is higher when the woman receives the coupon suggests not only intra-household
differences in preferences, but also constraints on information sharing within the household. Our
analytical framework suggests that husbands may simply not tell the wife (or may destroy the
coupon) if he knows that she will be able to force him to reduce his own consumption to take
advantage of the discount for children. A close paper in this respect is Dupas (2009), who randomized
whether the female head, male head, or both heads jointly would receive a coupon for a bednet. While
she finds no difference in takeup between the treatment in which the male gets the coupon
individually and the treatment in which the female does, she finds that investment in both cases is
lower than when both are given it simultaneously. Her result may also suggest some communication
constraints. Miller and Mobarak (2011) also find that wives show a stronger preference for
purchasing improved cook stoves in Bangladesh, but that this preference cannot be acted upon if the

price is high or if their husband’s decision contradicts their own.
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9. Conclusion

To conclude, we attempt to synthesize and summarize the main finding from our paper and related

experiments, and to offer a few suggestions for future research.

1. PRICE MATTERS. In keeping with numerous recent studies, in each of our four field experiments,
and with all three of our health products, we find product take-up to be more sensitive to price than
any other factor, and for the vast majority of the purchase decision to be determined by the price. This

general finding is robust across all the other studies mentioned above.

2. INFORMATION CAMPAIGNS OFTEN HAVE LIMITED IMPACT ON THEIR OWN. Compared to the effect of
lower prices, the types of information campaigns we summarize here generally have little effect on the
purchase of health products in recent experimental studies, including ours. While more intensive,
long-term campaigns have been effective, more modest programs have very limited effects. In our
study sites, providing information had no effect, except perhaps as a “nudge” when other constraints
were simultaneously removed. More research should be done to ascertain the conditions under which

health information campaigns might be more effective.

3. PEER EFFECTS WILL BE STRONGER FOR PRODUCTS WHICH HAVE BEEN AVAILABLE FOR A SHORTER
TIME OR FOR WHICH SOCIAL ACCEPTABILITY IS IMPORTANT. We should expect peer effects in health
product adoption when we have a strong a priori theory for their existence. This ought to be when
there is strong asymmetric information about product eftectiveness between users and non-users or
when bandwagon effects are socially important in the use of a product (such as contraceptives in the

case of Munshi and Myaux, 2006). Otherwise, peer effects are likely to play a small role in adoption.

4. PARENTAL GENDER MATTERS FOR CHILDREN’S HEALTH PRODUCTS. Though such findings are likely
very context-dependent, at least in this particular experiment, marketing health products to mothers
increased investment. This appears to be driven both by differences in gender preferences and a

limited flow of information within the household.

5. LIQUIDITY IS IMPORTANT FOR HEALTH INVESTMENT DECISIONS. Cash on hand appears to influence
health product purchase. Our results suggest that this is not likely due to pure credit constraints
(since even for these very poor households, the experimental payouts were small). Other work in this
same part of Kenya shows that merely providing people with simple places to save greatly increases
investment in preventative health (Dupas and Robinson, 2012b). Designing products to help

households accumulate necessary liquidity may be a fruitful avenue for future research.

25



References

Arnold Benjamin F. and John M. Colford, Jr. (2007). “Treating water with chlorine at point-of-use to
improve water quality and reduced child diarrhea in developing countries: A systematic review
and meta-analysis.” American Journal of Tropical Medicine and Hygiene 76 (2): 354-64..

Ashraf, Nava (2009). "Spousal Control and Intra-Household Decision Making: An Experimental
Study in the Philippines." American Economic Review 99 (4): 1245-1277.

Ashraf, Nava, Dean Karlan, and Wesley Yin (2006). “Tying Odysseus to the Mast: Evidence from a
Commitment Savings Product in the Philippines.” Quarterly Journal of Economics 121 (2): 635-
672.

Ashraf, Nava, James Berry, and Jesse M. Shapiro, (2010). "Can Higher Prices Stimulate Product Use?
Evidence from a Field Experiment in Zambia." American Economic Review 100 (5): 2383-2413.

Ashraf, Nava, Kelsey Jack, and Emir Kamenica (2011). “ Information and Subsidies: Complements or
Substitutes?” Working paper, Harvard University.

Baird, Sarah, Joan Hamory Hicks, and Michael Kremer, and Edward Miguel (2011). “Worms at
Work: Long-run Impacts of Child Health Gains.” Working paper, Harvard University.

Bethony, Jeftrey, Simon Brooker, Marco Albonico, Stefan Geiger, Alex Loukas, David Diernert and
Peter J. Hotez, (2006). “Soil-transmitted Helminth Infections: Ascariasis, Trichuriasis, and
Hookworm.” Lancet 367: 1521-32.

Bleakley, Hoyt (2007). “Disease and Development: Evidence from Hookworm Eradication in the
American South.” Quarterly Journal of Economics 122 (1): 73-117.

Bobonis, Gustavo, Edward Miguel and Charu Pari Sharma (2006). “Anemia and School Participation.”
Journal of Human Resources 41 (4): 692-721.

Borjas, G. (1995). “Ethnicity, Neighborhoods, and Human Capital Externalities.” American Economic
Review, 85 (3): 365-390.

Brooker, Simon, Archie C.A. Clements and Don A.P. Bundy (2006). “Global Epidemiology, Ecology
and Control of Soil-transmitted Helminth Infections.” Advances in Parasitology 62: 221-61.

Brooker, Simon, Narcis B. Kabatereine, Jennifer L. Smith, Denis Mupfasoni, Mariam T. Mwanje,
Onésime Ndayishimiye, Nicholas J.S. Lwambo, Deborah Mbotha, Peris Karanja, Charles
Mwandawiro, Eric Muchiri, Archi CA Clements, Donald AP Bundy and Robert W. Snow
(2009). “An Updated Atlas of Human Helminth Infections: the Example of East Africa.”
International Journal of Health Geographics, 8: 42.

Browning, Martin and Pierre-Andre Chiappori (1998). “Efficient Intra-Household Allocations: A
General Characterization and Empirical Tests.” Econometrica 66 (6): 1241-1278.

Bruhn, Miriam and David McKenzie (2009). “In Pursuit of Balance: Randomization in Practice in
Development Field Experiments.” American Economic Journal: Applied Economics 1 (4): 200—
232.

26



Cairncross, Sandy, Kathleen Shordt, Suma Zacharia, and Beena Kumari Govindan (2005). "What
causes sustainable changes in hygiene behaviour? A cross-sectional study from Kerala, India."
Social Science & Medicine 61 (10): 2212-2220.

Central Bureau of Statistics (2001), 1999 Housing and Population Census. 2 Vols. Nairobi, Kenya: CBS.

Census of India 2011. Provisional population totals: Tamil Nadu.
http://www.census.tn.nic.in/whatsnew/census2011_tn.pdf.

Chan, M.S,, G. F. Medley, D. Jamison and D. A. P. Bundy (1994). “The Evaluation of Potential Global
Morbidity Attributable to Intestinal Nematode Infections.” Parasitology 109 (8): 373-387.

Cohen, Jessica and Pascaline Dupas (2010). “Free Distribution or Cost-Sharing? Evidence from a
Randomized Malaria Prevention Experiment,” Quarterly Journal of Economics 125 (1): 1-4:5.

Conley, Timothy and Udry, Chris (2010). “Learning about a New Technology: Pineapple in Ghana”
American Economic Review 100 (1): 35-69.

Curtis, Val and Sandy Cairncross (2003). “Effect of Washing Hands with Soap on Diarrhoea Risk in
the Community: A Systematic Review.” Lancet Infectious Diseases 3: 275-81.

Devoto, Florencio, Esther Duflo, Pascaline Dupas, William Parienté and Vincent Pons (2011).
“Happiness on Tap: Piped Water Adoption in Urban Morocco.” Forthcoming, American
Economic Journal: Economic Policy.

Dutflo, Esther, Michael Kremer, and Jonathan Robinson (2010). “Nudging Farmers to Use Fertilizer:
Theory and Experimental Evidence from Kenya.” Forthcoming, American Economic Review.

Dupas, Pascaline (2009). “What Matters (and What Does Not) in Households' Decision to Invest in
Malaria Prevention?” American Economic Review: Papers and Proceedings 99(2): 224-230.

Dupas, Pascaline (2010). “Short-Run Subsidies and Long-Run Adoption of New Health Products:
Evidence from a Field Experiment.” NBER Working Paper No. 16298.

Dupas, Pascaline (2011). “Health Behavior in Developing Countries.” Forthcoming, Annual Review of
Economics 3: 425-449.

Dupas, Pascaline and Jonathan Robinson (2012a). “Savings Constraints and Microenterprise
Development: Evidence from a Field Experiment in Kenya.” NBER Working Paper No. 14693

Dupas, Pascaline and Jonathan Robinson (2012b). “Why Don’t the Poor Save More? Evidence from
Health Savings Experiments.” NBER Working Paper No. 17255.

Erosie, Lopiso, Yared Merid, Ayele Ashiko, Mohammed Ayine, Ashenafi Balihu, Sultan Muzeyin,
Shiferaw Teklemariam and Solomon Sorsa (2002). “Prevalence of Hookworm Infection and
Hemoglobin Status Among Rural Elementary Schools Children in Southern Ethiopia.”
Ethiopian Journal of Health Development,16(1): 113-15

Fewtrell, L. et al. (2005). “Water, sanitation, and hygiene interventions to reduce diarrhoea in less
developed countries: A systematic review and meta-analysis.” Lancet Infectious Diseases 5: 42-
52.

Harhay, Michael O., John Horton and Piero L. Olliaro (2010). “Epidemiology and Control of Human
Gastrointestinal Parasites in Children.” Expert Review of Anti-Infective Therapy 8 (2): 219-34.

27



Hawley, W. A., P. A. Phillips-Howard, F. O. ter Kuile, D. J. Terlouw, J. M. Vulule, M. Ombok, B. L.
Nabhlen, J. E. Gimnig, S. K. Rariuki, M. S. Kolczak, and A. W. Hightower (2003). “Community-
wide effects of permethrin-treated bed nets on child mortality and malaria morbidity in
western Kenya.” American Journal of Tropical Medicine and Hygiene 68 (4 Suppl): 121-127.

Hotez, Peter J. Donald A. P. Bundy, Kathleen Beegle, Simon Brooker, Lesley Drake, Nilanthi de Silva,
Antonio Montresor, Dirk Engels, Matthew Jukes, Lester Chitsulo, Jeffrey Chow, Ramanan
Laxminarayan, Catherine Michaud, Jeft Bethony, Rodrigo Correa-Oliveira, Xiao Shuhua, Alan
Fenwick, and Lorenzo Savioli (2006). “Helminth Infections: Soil-transmitted Helminth

Infections and Schistosomiasis.” Dzsease Control Priorities in Developing Countries. 2nd edition.
Jamison DT, Breman JG, Measham AR, et al., editors. Washington (DC): World Bank.

Hotez Peter J., David H. Molyneux, Alan Fenwick, Jacob Kumaresan, Sonia Ehrlich Sachs, Jeffrey D.
Sachs, and Lorenzo Savioli (2007). “Control of Neglected Tropical Diseases.” New England
Journal of Medicine 357 (10):1018-27.

Hotez, Peter J., Alan Fenwick, Lorenzo Savioli, and David H. Molyneux (2009). “Resuing the Bottom
Billion Through Control of Neglected Tropical Diseases.” Lancet 373: 1570-75.

Huffman S, Baker J, Shumann J, Zehner E. (1998). “The case for promoting multiple vitamin/mineral
supplements for women of reproductive age in developing countries.” Washington, DC:
LINKAGES Project, Academy for Educational Development.

Jalan, Jyotsna and Somanathan, E. (2008). “The importance of being informed: Experimental evidence
on demand for environmental quality,” Journal of Development FEconomics 87 (1): 14-28.

Karlan, Dean and Jonathan Zinman (2008). “Credit Elasticities in Less-Developed Economies:
Implications for Microfinance.” American Economic Review 98 (3): 1040—1068.

Kremer, Michael, and Alaka Holla (2008). “Pricing and Access: Lessons from Randomized
Evaluations in Education and Health,” Working paper, Harvard.

Kremer, Michael, Edward Miguel, Sendhil Mullainathan, Clair Null, and Alix Zwane (2011). “Social
Engineering: Evidence from a Suite of Take-up Experiments in Kenya,” working paper,
Harvard.

Lengeler, Charles (2004). “Insecticide-Treated Bed Nets and Curtains for Preventing Malaria.
Cochrane Dabatase Syst Rev; 2:CFF000363.

Luby, Stephen P., Mubina Agboatwalla, John Painter, Arshad Altaf, Ward L. Billhimer and Robert M.
Hoekstra (2004). “Effect of Intensive Handwashing Promotion on Childhood Diarrhea in
High-Risk Communities in Pakistan: A Randomized Controlled Trial.” Journal of the American
Medical Association 291 (21): 2547-54.

Luby, Stephen P., Mubina Agboatwalla, Daniel R Feikin, John Painter, Ward Billhimer MS, Arshad
Altaf, and Robert M Hoekstra (2005). “Eftect of handwashing on child health: a randomized
controlled trial.” Lancet 366 (9481): 225—33

Ludwinski, Daniel, Kent Moriarty and Bruce Wydick (2011). “Environmental and health impacts
from the introduction of improved wood stoves: evidence from a field experiment in
Guatemala.” Environment, Development and Sustainability 13 (4): 657-676.

28



Luoto, Jill, David Levine, and Jeff Albert (2011). “Information and Persuasion: Achieving Sate Water
Behaviors in Kenya” RAND Corporation Working Paper WR-885.

Madajewicz, Malgosia, Alexander Pfaft, Alexander van Geen, Joseph Graziano, Iftikhar Graziano,
Hasina Momotaj, Roksana Sylvia, and Habibul Ahsan (2007). “Can information alone change
behavior? Response to arsenic contamination of groundwater in Bangladesh.” Journal of
Development Economics 84 (2): 781-754.

Miguel, Edward and Michael Kremer, (2004). “Worms: Identifying Impacts on Education and Health
in the Presence of Treatment Externalities.” Econometrica 72 (1): 159-217.

Miguel, Edward and Michael Kremer (2007). “The Illusion of Sustainability." Quarterly Journal of
Economics 122 (2): 1007-1065.

Miller, Grant and Mushfiq Mobarak (2011). “Intra-household Externalities and Low Demand for
New Technology: Experimental Evidence on Improved Cookstoves.” Yale University
Working Paper.

Munshi, Kaivan and Myaux Jacques (2006). “Social Norms and the Fertility Transition." Journal of
Development Economics, 80 (1): 1-38.

Oster, Emily and Rebecca Thornton (2011). “Determinants of Technology Adoption: Peer Eftects in
Menstrual Cup Take-Up.” Journal of the European Economic Association (forthcoming).

Ozier, Owen (2011). “Exploiting Externalities to Estimate the Long-Term Eftects of Early Childhood
Deworming.” Working paper, UC Berkeley.

Phiri, K., CJ.M. whitty, S.M. Graham and G. Ssembatya-Lule (2000). “Urban/Rural Differences in
Prevalence and Risk Factors for Intestinal Helminth Infection in Southern Malawi.” Annals of
Tropical Medicine and Parasitology 94 (4): 381-87.

Pullan, Rachel L., Peter W. Gething, Jennifer L. Smith, Charles S. Mwandawiro, Hugh J.W. Sturrock,
Caroline W. Gitonga, Simon I. Hay and Simon Brooker (2011). “Spatial Modelling of Soil-
Transmitted Helminth Infections in Kenya: A Disease Control Planning Tool.” Public Library
of Science Neglected Tropical Diseases 5 (2): €958.

Ramakrishanan, Usha (2004). “Nutrition and Low Birth Weight: From Research to Practice.” The
American Journal of Clinical Nutrition 79 (1): 17-21.

Ray, Sandip Kumar, Forhad Akhtar Zaman and Nasrin Banu Laskar (2010). “Hand Washing Practices
in Two Communities of Two States of Eastern India: An Intervention Study.” Indian Journal of
Public Health 54 (3): 126-130.

Riesel, Johanna N, Frederick O. Ochieng, Peter Wright, Sten H. Vermund and Mario Davidson
(2010). “High Prevalence of Soil-transmitted Helminths in Western Kenya: Failure to
Implement Deworming Guidelines in Rural Nyanza Province.” Journal of Tropical Pediatrics,
56 (1): 60-62.

Sacerdote, Bruce (2001). “Peer Effects with Random Assignment: Results for Dartmouth Roommates”
Quarterly Journal of Economics, 116 (2): 681-704

Specht, Sabine and Achim Hoerauf (2007). “Does Helminth Elimination Promote or Prevent
Malaria?” Lancet 369: 446-47.

29



Stein, Alexander J. (2010). “Global Impacts of Human Mineral Malnutrition.” Plant and Soil 335 (1-
2): 188-54.

Stoltztus, Rebecca, Michele Dreyfuss, Hababuu Chwaya, and Marco Albonico (1997). “Hookworm
Control as a Strategy to Prevent Iron Deficiency.” Nutrition Reviews 55(6): 223-32.

Tarozzi, Alessandro, Aprajit Mahajan, Brian Blackburn, Dan Kopf, Lakshmi Krishnan and Joanne
Yoong (2011). “Micro-loans, Insecticide-Treated Bednets and Malaria: Evidence from a
randomized controlled trial in Orissa (India).” Working paper.

Thomas, Duncan, Elizabeth Frankenberg, Jed Friedman, et al. (2006). "Causal Eftect of Health on
Labor Market Outcomes: Experimental Evidence," On-Line Working Paper Series, California
Center for Population Research, UC Los Angeles.

Torheim, Liv Elin, Elaine L. Ferguson, Katherine Penrose and Mary Arimond (2010). “Women in
Resoure-Poor Settings Are at Risk of Inadequate Intakes of Multiple Micronutrients.” The
Journal of Nutrition 140(11): 20515-2058S.

Tomono, Noriaki, Malinee T. Anantaphruti, Praphasri Jongsuksuntigul, Pimpimon Thongthien,
Prasit Leerapan, Yuthana Silapharatsamee, Somei Kojima and Somchai Looraeesuwan (2003).
“Risk Factors of Helminthiases Among Schoolchildren in Southern Thailand.” Southeast Asian
Journal of Tropical Medicine & Public Health 34(2): 264-68.

Uganda Bureau of Statistics (2002). The 2002 Uganda Population and Housing Census. Kampala,
Uganda.

Yip, Ray (1994). “Iron Deficiency: Contemporary Scientific Issues and International Programmatic
Approaches.” The Journal of Nutrition,124 (8): 1479S-1490S

30



Figure 1. Demand for Shoes
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Figure 2: Experimental Treatments

Panel A. Information
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Figure 3. Results from Smaller-Scale Projects in Guatemala, Uganda, and India
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Table 1. Randomization Check

@) @) ©) @ ®)
Coefficients of OLS Regression of p-value for test of
Given Treatment on Dependent Variable joint significance of
Overall . Male Sampled Experimental . .
Mean Script for Interview Payout All price dummies
Panel A. Household Level Variables
Dual-Headed Household 0.81 0.00 -0.03 -0.09 0.16
(0.39) (0.02) (0.02) (0.06)
Number of Children 3.52 -0.03 -0.03 0.20 0.87
1.74) (0.11) (0.02) (0.26)
Average child health (1-5 scale)* 2.53 0.03 -0.05 0.07 0.97
(0.60) (0.04) (0.04) (0.09)
Percentage of children with 0.23 0.00 -0.01 0.00 0.63
worms in past year (0.19) (0.01) (0.01) (0.03)
Proportion of Children 0.17 -0.01 0.02 -0.06 0.25
owning shoes (0.19) (0.01) (0.01) (0.03)**
Percentage of children 0.13 0.04 0.02 -0.12 0.44
at interview wearing shoes (0.44) (0.03) (0.03) (0.07)
Proportion of Children who do 0.92 0.02 0.00 0.00 0.97
not always use latrine/bathroom (0.25) (0.02) (0.02) (0.04)
Value of Animals and Durable Goods 22.88 0.49 0.53 0.18 0.59
Owned (in 1,000 Ksh) (17.95) (1.22) (1.22) (2.85)
Total household income 893.54 -39.51 -85.85 20.57 0.87
in past week (1281.58) (98.22) (97.92) (245.21)
Panel B. Individual Level Variables
Gender (1=male) 0.28 -0.04 - 0.07 0.42
(0.45) (0.02) - (0.06)
Years Education 5.60 -0.07 - -0.31 0.74
(3.80) (0.24) - (0.57)
Literate (Swahili) 0.67 0.00 - -0.03 0.77
(0.47) (0.03) - (0.07)
Age 39.34 -0.61 - 3.45 0.43
(14.57) (0.93) - (2.18)
Occupation = farmer 0.54 -0.01 - -0.07 0.53
(0.50) (0.03) - (0.08)
Self-reported health status 2.43 0.01 - 0.22 1.00
(1-5 scale) (0.70) (0.04) - (0.11)*
Percentage of adults 0.34 -0.02 - 0.03 0.47
at interview wearing shoes’ (0.46) (0.03) - (0.07)
Had worms in past year 0.26 -0.02 - 0.00 0.40
(0.44) (0.03) - (0.08)
Amount invested (out of 100 Ksh) 52.47 1.77 - - 0.41
in risky asset (20.71) (1.34) - -
Somewhat Patient 0.08 0.00 - - 0.62
(0.27) (0.02) - -
Number of Observations 999

Notes: In Column 1, the overall sample mean is reported (with the standard deviation in parentheses). Columns 2-5
report results from a regression of the given dependent variable on price dummies, an indicator for whether the
household was sampled for the script, an indicator for whether the male was sampled to participate, and the
experimental cash payout. Columns 2-4 report coefficients (standard errors in parentheses), while Column 5 report the
p-values for the test of joint insignificance of all the price dummies. The table is broken into panels for household and
individual level variables because individuals means would be expected to differ between men and women. The
coefficient on the experimental payout is not included in the regressions for time/risk preferences as the payment is
not orthogonal to those (and they are included in controls in all regressions - see text). See text for definitions of
risk/time variables. Exchange rate was about 75 Ksh to $1 US during this time period.

* significant at 10%; ** significant at 5%; *** significant at 1%

'One is "very good" and 5 is "very poor."

This variable is listed as an individual level variable since men are more likely to wear shoes than women.
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Table 2. Experimental Treatments

@) (2) ®3) (4) (®)

Dependent Variable = 1 if Purchased Shoes

Price =5 Ksh 0.93 0.98 1.09 1.09 1.05
(0.03)***  (0.09)*** (0.42)*** (0.42)*** (0.42)**
Price = 15 Ksh 0.88 0.94 1.05 1.05 1.01
(0.03)*** (0.09)*** (0.42)** (0.42)** (0.42)**
Price = 25 Ksh 0.85 0.91 1.00 1.01 0.97
(0.03)*** (0.09)*** (0.42)** (0.42)** (0.42)**
Price = 35 Ksh 0.77 0.84 0.93 0.93 0.88
(0.03)*** (0.09)*** (0.42)** (0.42)** (0.42)**
Price = 55 Ksh 0.51 0.59 0.68 0.68 0.64
(0.03)*** (0.09)***  (0.42) (0.42) (0.42)
Price = 65 Ksh 0.42 0.49 0.58 0.58 0.54
(0.03)*** (0.09)***  (0.42) (0.42) (0.42)
Received Script -0.02 -0.06 -0.06
(0.03) (0.04) (0.04)
Experimental Payout (in 100 Ksh)* 0.22 0.16 0.17
(0.06)*** (0.08)**  (0.08)**
Male Sampled to Receive Coupon -0.05 -0.05
(Double Headed Household onIy)2 (0.03)* (0.03)*
Male Actually Received Coupon -0.09
(Double Headed Household only)® (0.05)*
Received Script * Experimental Payout 0.13 0.12
(0.12) (0.12)
Estimation OoLS OoLS OoLS oLS IV-TOT
Cluster Dummies N Y Y Y Y
Observations 999 999 999 999 999
R-squared 0.78 0.79 0.80 0.80 -

Notes: Experimental payout is in 100 Ksh. Exchange rate roughly 75 Ksh to US $1 during this time
period. 3 of 999 househols are missing information on the experimental payout. To avoid dropping
these, we code them as 0 and include dummies for having a missing value (so that the coefficients
are relevant only for those with non-missing values). Clusters were calculated from GPS coordinates
and sampling was stratified at that level. Standard errors in parentheses. * significant at 10%; **
significant at 5%; *** significant at 1%

!values of cash payout: mean - 35 Ksh, median - 30 Ksh, minimum - 0 Ksh, maximum - 200 Ksh.

2Regressions in Columns 3 and 4 include a dummy for whether the household was double headed,
and an interaction between not being double headed and being sampled for the male treatment. This
is because the gender of the respondent can only be random for dual headed households, so this
coefficient should be interpreted as the difference in male and female purchases for dual headed
households.

*The regression in Column 5 is an IV treatment-on-the-treated (TOT) regression, where an indicator
for the male being interviewed is instrumented with whether the male was sampled for the interview.
See Appendix Table A2 for the first stage regression
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Table 3. Worm Knowledge

@) (@)

Panel A. Immediately after getting script

Read Script 0.34 0.34
(0.01)*** (0.01)**=
Extended Controls N Y
Observations 989 989
R-squared 0.54 0.91
Mean in Control Group 0.29 0.29

Panel B. Three to Four Months Later

Read Script 0.24 0.24
(0.02)*** (0.02)***
Extended Controls N Y
Observations 377 377
R-squared 0.40 0.92
Mean in Control Group 0.37 0.37

Regressions in Column 2 control for all experimental treatments and the
risk/time preferences. Some values of the experimental payout and gender
of the respondent were missing. To avoid dropping these, we code them
as 0 and include dummies for having a missing value (so that the
coefficients are relevant only for those with non-missing values).

Standard errors in parentheses.

* significant at 10%; ** significant at 5%; *** significant at 1%
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Table 4. Testing for Spillover Effects in Redemption

1) @) ®) (4) (®) (6)

Dependent Variable: Redeemed Coupon

Panel A. Geographical Neighbors

Within 300m of household
# of Neighbors

% of Neighbors getting price less than 35 Ksh
% of Neighbors getting script

Within 500m of household
# of Neighbors

% of Neighbors getting price less than 35 Ksh
% of Neighbors getting script

Within 1,000m of household
# of Neighbors

% of Neighbors getting price less than 35 Ksh
% of Neighbors getting script

Observations

Panel B. Health Contacts

# of Contacts in experiment

% of Contacts getting price less than 35 Ksh
% of Contacts getting script

Observations

0.001  0.001
(0.001) (0.001)
0.073
(0.080)
0.057
(0.117)
0.000  0.000
(0.001) (0.001)
0.020
(0.109)
0.295
(0.209)
0.000  0.000
(0.001) (0.001)
0.037
(0.150)
0.058
(0.657)
997 997 998 998 999 999
0.022  0.022
(0.017) (0.017)
-0.015
(0.039)
-0.07
(0.0375)*
868 868

Notes: regressions control for all experimental treatments and include geographical (cluster) controls.
Standard errors are clustered at that level. Standard errors in parentheses. * significant at 10%; ** significant at

5%; *** significant at 1%
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Table 5. Mechanisms

(€] 2
Panel A. Imitative Peer Effects
Were slipper popular among children? 0.926 353
Did your child ask you to buy slippers? 0.689 376
Did your child want them more because other 0.753 376
children had them?
Did you want them more because other 0.705 376
children had them?
Would you feel poorer if the neighbor's children 0.699 376
had slippers but yours didn't?
Would your neighbor buying a TV make you 0.532 376
want to buy one more?
Would you feel poorer if the neighbors had TV 0.629 377
and you didn't?
Panel B. Social Interactions
Did you talk to anybody else who had received 0.799 378
a voucher?
Did neighbors know what price coupon 0.789 360
you got?
If received script: did you talk to others about worms? 0.725 182
If didn't receive script: did anybody talk to you about worms? 0.517 178
Panel C. Reasons for Purchasing
Would other parents think you were a bad parent 0.779 348
if you didn't redeem at low price?
Would other parents think you were a bad parent 0.503 342
if you didn't redeem at high price?
For those who redeemed, what is the main reason you redeemed?
Price was low 0.416 279
Pressure from children 0.108 279
Neighbors 0.075 279
Health 0.330 279
Other 0.072 279

Notes: Means presented from follow-up interview at conclusion of project.
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Table 6. External Validity: Pilot Experiments in Guatemala, India, and Uganda

1) (@) ®) (4) (5) (6)

Dependent Variable = 1 if Purchased Product

Guatemala Uganda India
Soap Vitamins Soap Vitamins Soap  Vitamins
Price = 25% Retail 0.82 0.80 1.00 0.93 0.85 0.73
(0.08)*** (0.07)*** (0.03)*** (0.05)*** (0.04)*** (0.06)***
Price = 50% Retail 0.73 0.78 0.96 0.83 0.78 0.73
(0.07)*** (0.07)*** (0.03)*** (0.04)*** (0.05)*** (0.06)***
Price = 75% Retail 0.55 0.59 0.91 0.58 0.69 0.56
(0.07)*** (0.07)*** (0.03)*** (0.05)*** (0.05)*** (0.07)***
Invited to Health Seminar -0.04 0.01 -0.03 0.01
(0.07) (0.07) (0.03) (0.05)
Read Script 0.14 0.05
(0.05)***  (0.06)
Observations 174 175 233 281 234 221
R-squared 0.69 0.74 0.95 0.82 0.85 0.72

Notes: All respondents were women. Regressions include all the controls listed in Table A3.
Standard errors in parentheses.
* significant at 10%; ** significant at 5%; *** significant at 1%
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Table 7. Comparative Results of Some Recent Experimental Health Studies

Price .
Study Country Product _I .., Information Effects Peer Network Gender
Sensitivity Effects Effects
No friendship or .
Kenya Shoes (Rubber es =-0.405  No effect of script geographical Positive for
shoes) mothers
effects
Hand soap and €s=-0.776 No effect from
Current Guatemala Vitamins e, =-0.547 health seminar NA NA
Studies _ N
. Hand soap and €s=-0.345  Significant effect of
India o . NA NA
Vitamins e, =-0.407 script for 1 product
Hand soap and e =-0.156 No effect from
Uganda Vitamins e, =-0.883 health seminar NA NA
. : ; Education campaign  Negative peer
Kremer and Miguel Deworming  Very high at .
(2007) Kenya Treatment? P (among children) effects on NA
P ) had no effect treatment uptake
Ashraf, Berry, & . Chlorine water _ 4 Only
Shapiro (2010) Zambia purification e =-0.60 NA NA Women
Cohen and Dupas e =-0.47 -
No significant effect Strong peer
(2010), Dupas Kenya Treants:isbed (Cohen and gf ints? ff gtps No effect
(2009, 2010) Dupas 2010) o Scripts etects
Oster and Thornton Strong peer Only
(2010) Nepal Menstrual Cups NA NA effects Women
i Very high at i i
Kremer et al. (2011) Kenya Chlor_me vyater ery |g7 al _Small effects fr_om Little evidence of Only
purification p=0. inform. campaign peer effects Women
. No level effect, but
Ashraf, Jack, & : Chlorine water _ 8 ) !
Kamenica (2011) Zambia purification e =-0.636. Increases price NA NA
elasticitv.
Miller and Mobarak Improved cook _ Information Initial effect from Moqlgrately
Bangladesh e =-0.50 . . positive for
(2011) stoves campaign via peers respected peers wives

'Column reports elasticities at mean price unless otherwise noted.

’Albendazole and praziquantel.
®Relative to a zero price, a $0.30 fee cost-recovery fee decreased demand 80%.
“About 80 percent of respondents bought Clorin at 300 Kw with 50 percent buying at 800 Kw (3200 Kw = $1US).
®Neither health nor financial encouragements significantly affected purchase.

®Households who were surrounded by other households receiving a low price in a first phase (who were much more
likely to purchase bed nets) were more likely to purchase them in the second phase.

"Usage falls from 58% to 3.5% when price increases from zero to 20 Kenyan shillings and take-up is low at all positive

prices.

8Taken at means of price and take-up. When provided consumer information, magnitude of elasticity increases to -

0.876.
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NOT FOR PUBLICATION

Appendix Figure 1: Experimental Design

Census - 1,547 households

Sample - 1,068 households

Information Script No Information Script
Received Randomized Price for Coupon: Received Randomized Price for Coupon:
(5, 15, 25, 35, 55, or 65 Ksh) (5, 15, 25, 35, 55, or 65 Ksh)
Male Received Female Received Male Received Female Received
Treatments Treatments Treatments Treatments

Note: Male/Female treatments only apply to dual-headed households
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Appendix Table Al. Background Characteristics of those Selected for Follow-up

(1)

Administered Follow-up Survey

Price =5 Ksh

Price = 15 Ksh

Price = 25 Ksh

Price = 35 Ksh

Price = 55 Ksh

Sampled for Script

Male

Risk Payout

p-value for joint test of all treatments
Mean of Dependent Variable

Number of Observations
R-squared

0.04
(0.05)
0.04
(0.05)
0.07
(0.05)
0.09
(0.05)*
0.00
(0.05)
-0.03
(0.03)
-0.07
(0.03)*
-0.06
(0.07)
0.20
0.38
999
0.01

Notes: Omitted price category is 65 Ksh.
Standard errors in parentheses.

* significant at 10%; ** significant at 5%; *** significant at 1%
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Appendix Table A2. First Stage for Randomization of Gender of Household Head

)

Male Interviewed

Male Sampled for Interview 0.57
(0.03)***
Constant 0.04
(0.02)**
Number of Observations 812
R-squared 0.37

Notes: No controls are included. Regressions is restricted to dual-headed households.
Standard errors in parentheses.
* significant at 10%; ** significant at 5%; *** significant at 1%
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Appendix Table A3. Randomization Check for Pilots in Guatemala, Uganda, and India

) &) 3 4 ®) (6) 7
Coefficients of OLS Regression of Treatment
Indicators on Dependent Variable
Overall 50%  75% Invitedto Read Product

p-value for test of
joint significance of
all price dummies

Mean Retail Retaill Seminar  Script = Soap
Panel A. Guatemala
Years Education 1.94 -0.55 -0.27 -0.36 -0.02 0.19
(2.31) (0.31)* (0.31) (0.25) (0.25)
Age 37.53 2.46 0.61 -3.39 -0.21 0.33
(13.25) (1.75) (1.80) (1.43)** (1.41)
Number of Children 3.48 -0.06 0.34 0.05 -0.14 0.39
(2.38) (0.32) (0.32) (0.26) (0.26)
Household has Access to 0.89 0.04 0.06 -0.04 0.01 0.30
Piped Water (0.31) (0.04) (0.04) (0.03) (0.03)
Number of Observations 349
Panel B. Uganda
Years Education 5.70 -0.88 -0.30 0.10 -0.75 0.09*
(3.98) (0.40)** (0.46) (0.35) (0.36)**
Age 32.87 150 -0.23 0.53 0.71 0.17
(9.31) (0.95) (1.07) (0.83) (0.84)
Number of Children 417 -0.07 -0.30 -0.07 0.22 0.32
(2.77) (0.18) (0.20) (0.16) (0.16)
Household has Access to 0.05 0.01 0.02 0.01 0.08 0.75
Piped Water (0.22) (0.02) (0.03) (0.02) (0.02)***
Number of Observations 514
Panel C. India
Years Education 5.50 0.74 -0.46 -1.46 -0.10 0.07*
(4.44) (0.50) (0.50) (0.41)**  (0.41)
Age 39.38 -0.52 1.14 -1.06 0.68 0.36
(9.82) (1.11) (1.12) (0.93) (0.93)
Number of Children 1.25 0.03 0.01 0.03 -0.04 0.97
(2.07) (0.12) (0.12) (0.10) (0.10)
Household has Access to 0.42 0.04 0.07 0.06 -0.04 0.49
Piped Water (0.49) (0.06) (0.06) (0.05) (0.05)
Number of Observations 455

Notes: Each row is a separate regression of the given dependent variable on all the treatments listed. The
omitted price category is 25% of the retail price, and the omitted health product is adult multivitamins. All
respondents were women. Standard errors in parentheses.

* significant at 10%; ** significant at 5%; *** significant at 1%
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