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Abstract
Diarrhea presents a major global health challenge and uptake of technologies that reduce this
burden is seen as one way to meet this challenge. We present the results of an ongoing field
experiment that provided households a tool (Info-Tool) with which to assess a health technology
that reduces diarrheal disease (chlorine tablets for drinking water). Info-Tool allows treatment
households to detect and closely track a proximate impact of poor quality drinking water namely
diarrhea. We believe that Info-Tool enhances the own-learning route for learning about the
efficacy of chlorine tablets. Since, we hypothesize that Info-Tool causes a permanent shift in the
household’s behaviour, the experiment is designed to test for this. Use of Info-Tool was
withdrawn after an extended period of use and demand for chlorine tablets, presence of chlorine
in household drinking water and diarrhea levels were measured. Our results indicate that
households that use Info-Tool are better able to learn about the effectiveness of the health
technology as self-reported chlorine tablet demand is higher among them. Simple OLS results
suggest that being in treatment increases the probability of use by 24 percentage points.
Furthermore, this effect persists over time, suggesting that there was real learning about the
efficacy of the drinking water chlorination product. We also find some evidence of a social
learning effect.
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Introduction

This paper presents results from an on-going field experiment that encouraged poor households
in Karachi (Pakistan) to use chlorine tablets to treat their drinking water. The intervention was a
simple information tool (Info-Tool) that allowed households to detect and closely track a
proximate impact (diarrhea) of poor quality drinking water. We believe Info-Tool allowed
households to better assess chlorination as a technology to improve drinking water quality and
improved their product uptake and usage.

Context
The United Nations’ Millennium Development Goals (MDGs) have only one quantifiable goal
related to water and health: “Halve, by 2015, the proportion of the population without sustainable
access to safe drinking water and basic sanitation”. As the world’s population (especially in
developing countries) is increasingly urban, there is a need to consider improvements to urban
water service and infrastructure. Provision of piped water, however, is a capital intensive activity
that financially constrained local governments (city level) in the developing world are hardpressed to execute. Till such a time when the majority of urban residents in the developing world
are provided formal piped water connections, they will have to take other measures to improve
water quality.
Two facts must be stated at the outset. First, diarrheal disease is a significant global
health problem taking many lives yearly (including Pakistan). Approximately 1.1 billion people
worldwide lack access to safe water More than 2.5 million children die from preventable waterrelated diseases annually (Kosek, Bern and Guerrant (2003)) and many studies link access to safe
water with better health, particularly among young children, and resulting improvements in
welfare (see: Lee, Rosenzweig and Pitt (1997), Merrick (1985), Behrman and Wolfe (1987) ,
Esrey, Potash, Roberts and Shiff (1991), Lavy, Strauss, Thomas and de Vreyer (1996)). The site
for this study, the city of Karachi in Pakistan, has had poor water quality reported for the last few
years, with most samples containing bacterial contamination (Kahlown, Tahir and Rasheed
(2007)) and surprisingly high child mortality from diarrheal disease of 10.8 % of under-five
deaths (Pakistan Demographic and Health Survey 2006-07).
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The second fact is that chlorine is a proven way to reduce diarrheal disease. Numerous studies
have demonstrated the efficacy of chlorine (Quick et al (1999), Reller et al(2003), Luby et al
(2004) and Luby et al (2006)) and as long as households comply, diarrheal levels tend to drop
significantly (by as much as half). In fact, diarrhea reduction is associated with long term
benefits; diarrheal incidence during early childhood can lead to, for instance, diminished
cognitive function (Niehaus et al (2002)).

Literature Review
One of the most successful water chlorination interventions is the use of chlorine dispensers in
Kenya (for various descriptions of the experiment and its results, see: Amrita Ahuja, Michael
Kremer and Alix Peterson Zwane (2010); Michael Kremer, Edward Miguel, Sendhil
Mullainathan, Clair Null and Alix Peterson Zwane (2009)). Use is consistently high and even
many months later, chlorine is detected in up to 60% of households’ drinking water. However,
not every place in the world is rural Kenya and has communal wells that can be chlorinated using
an onsite dispenser. Thus, locally relevant solutions need to be explored. It is also worth noting
that off-the-shelf technologies (such as chlorine tablets and chlorine solution) are easier to
introduce into an environment (because they tap into existing retail infrastructure) therefore may
be preferred to introducing all-new hardware and management systems such as the Kenyan
chlorine dispenser arrangement (which would require communal water acquisition points,
introduction of new hardware and “software” to manage and maintain that hardware).
Another approach to inducing consistent use of a drinking water chlorination product is
that of Ahsraf et al (2010) where they utilise price as a filter. They test the argument that
charging a higher price may promote usage of the product since a higher price screens
households that may not be willing to use the product and also gives user households a sunk cost
effect. They find evidence of the former and do see that having used price as a screening
mechanism, households were more likely to use the drinking water chlorination product. So,
using price as a filter is useful – it does not actually induce use amongst households on the fence
about the product. Also, the follow up on use was very short – 2 weeks from the start of the
intervention. Thus, this study speaks more to the effectiveness of price in finding the “right”
households and is limited in terms of how long term these findings are (weeks). Though not
related to drinking water, Cohen and Dupas (2010) study the impact of pricing on the uptake and
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use of anti-malarial bed nets (like chlorine for drinking water, it is a health technology that
requires regular use). In what are somewhat contradictory conclusions to Ashraf et al (2010),
they find that increasing the price does not in fact induce higher product use or improve health
outcomes (due to improved usage). Instead, they simply find that demand for the bed nets
declines quite sharply when price is increased.
A final approach to improving household drinking water quality is injecting a shot of
information about a household’s drinking water quality into the household’s information set.
Madajewicz et al (2007) study the informational impact of informing Bangladeshi households
about the presence or not of arsenic in their well water. They find that, “sixty percent of people
who learn that the well they used before the information campaign is unsafe change to another
well within one year [...] Controlling for other factors, having an unsafe well increases the
probability that the household changes to another well by 0.37”. This large effect is surprising to
the authors and they are unable to state whether the effect is simply a case of their information,
the result of their information plus the long-standing media awareness campaign or perhaps some
combination of their information, the media campaign and the effect of peers. Another study in
this vein, Jalan and Somanathan (2008), addresses quite directly the impact that information on
water quality has on the treatment behaviour of households. In their study a randomly selected
group of households in Delhi, India, were informed of the presence (or not) of fecal bacteria in
their drinking water. They find that “households initially not purifying their water and told that
their drinking water was possibly contaminated, were 11 percentage points more likely to begin
some form of home purification in the next eight weeks than households that received no
information”. They also find that treatment households spend more money on treatment than do
control households. This implies that the simplest information intervention does have an impact.
However, the study is very short term (so we are unable to make any statement on the dynamics
of this behavioural change) and the information is “shallow” in that it is not connected with any
consequences and relies on the strength of subjects own beliefs on the link between water quality
and health impacts (unlike in Madajewicz et al’s case where a long history of campaigns and
observation of the drastic health impacts of arsenic in drinking water have established a strong
link between arsenic in drinking water and health).
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More broadly, not limiting ourselves to drinking water, the study of other health technology
adoption is useful. Specifically, Dupas (2010) looks at the impact of subsidies on the uptake of
anti-malarial bed nets. The idea is that a free or subsidised bed net will allow a household to
assess the product through “experimentation” and a reach a decision on usage and also future
purchase of the product. The study finds that subsidies increase long run take up through
“experience and social learning effects”.
Another way to get people to do something regularly for their health (and otherwise) is to
remind them to do it. Many health technologies require regular use (chlorine tablets, antimalarial bed nets, medication) and the proliferation of mobile phones has meant that a cheap and
convenient way to remind people to engage in a health behaviour exists. Mobile phone reminders
are particularly useful for medication usage and have been used frequently in the treatment of
tuberculosis and HIV to provide timely reminders to people to take their medication (Krishna et
al (2009) for overview; Kunawararak et al (2011) for TB and Lester et al (2010) for HIV). This
speaks to the idea attention as a limited resource that people must also allocate i.e. people forget
to do things unless it is on the top of their cognitive “stack” (Sims (2003), Mullainathan (2002),
Karlan et al (2011)).

Where to now?
First of all, it is one thing to say that a household will experiment with a technology and “learn”
about it but quite another to know what is actually going on. Dupas (2010) speaks to this with
anti-malarial bed nets and develops a model of household learning. Implicit in this model is the
idea that a household is able to gauge an improvement in health. Were it that health as a function
of malaria vectors were constant throughout the year (i.e. just a linear function of the number of
household members), a before-after type learning mechanism is obvious: malaria drops after
using bed nets. But the fact of the matter is that the number of malaria vectors and the
consequent probability of being bitten and acquiring the disease are dynamic i.e. levels of both
vary (systematically) over the course of a year. Therefore, a simple before-after comparison does
not provide an obvious result. A household must not only track the health outcome of interest
over time but, for a sensible judgement on health technology efficacy, match that outcome before
and after against a counterfactual i.e. against the expected level of a health outcome were they
not using the health technology.
4

Secondly, we want to try something different to a rational inattention model. Kremer et al
(2009) suggest that have persuaders working on chlorine use has limited impact. It’s certainly
plausible that people do not chlorinate their drinking water (even when provided chlorination
technology for free) because they have limited cognitive space and therefore may not chlorinate
their water regularly because they “forget” how important it is.
Thirdly, providing a shot of seemingly important information on a household’s drinking
water quality as in Jalan and Somanathan (2008) and Madajewicz et al (2007) seems to have
limited effect. Jalan and Somanathan (2008) certainly note higher reported drinking water
cleaning after providing households with information on the quality of their water but this begs
the question how effective are the adaptations households make and how permanent these
changes really are. Moreover, neither speaks to the mechanism of information utilization within
a household. These single shots of information are applied with some assumption that a
household will use the information in a rational manner which assumes the household knows
how to process the information (which seems a tough ask) and also to modify its behaviour
because of that information (with former being difficult, this may be harder still).
The launching point for this study really is one of the ideas embodied in Dupas (2010).
Her work speaks to the idea of providing households with the opportunity to experiment with a
health technology at low cost (through a subsidy). Our study is positioned in that space: we allow
households to experiment with a health technology (water chlorination) and also provide a tool
with which to rationally assess that technology. It is a case of own learning (or, more explicitly
defined own learning), rather than externally fuelled learning i.e. from relatives, friends and
neighbours (though this study does offer the possibility of testing for social learning).
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Theory

Action of Info-Tool
What we have done is provide households’ with a gauge i.e. an instrument with which to
measure a given phenomenon. An analogy will help: a thermometer. A thermometer does two
things:
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a. Detection of Problem: The issue is whether to administer a treatment but only if the
patient’s temperature exceeds some threshold. Without knowing this it is hard to judge if
a patient is sick or not.

b. Efficacy of Solution: Once medicine has been administered, we can judge if it is having
an effect by seeing if the patient’s temperature declines below the threshold over a
specified period of time.
The issue of a threshold is important – it is an externally provided norm (in the case of
temperature, a patient is running a fever if she/he has an oral temperature above 100°F (37.8°C)).
This knowledge of the norm is “packaged” in the use of the thermometer as the counterfactual
temperature.
The field experiment does two things:

1. First, it provides households with a tool they can use to:
a. Measure the existence of a problem (diarrhea)
b. Measure the efficacy of a solution (cleaner drinking water through chlorine tablets).
2. A second thing this experiment does is to estimate the impact of the tool on households’
tablet usage by monitoring use over a long period.

Figure 2 illustrates what we believe the detection and tracking tool (called Info-Tool) does.
Let us say there are two groups of households (group 1 and group 2). In Phase0, neither have
Info-Tool both have a similar level of diarrhea (thick black line) and neither group’s ability to
detect and track household diarrhea (thick black line; K1 and K2) is able to pick up on the
existing level of diarrheal disease (the ability to detect and track is set higher than the diarrheal
level). Because of this inability to pick up diarrheal disease, chlorine tablet usage (thick grey
line) is zero for both groups. In Phase1, group 2 gets the Info-Tool and its ability to detect
diarrhea is enabled (black dashed line; K’2), while group 1 is still at its original level of detection
capability (thin black line; K’1). Because neither group has access to chlorine tablets, their usage
levels are zero though group 2 may take own actions to reduce diarrhea (such as hand washing
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etc), reducing its diarrheal levels a little (dashed black line) compared to group 1’s diarrhea level
(thin black line). In phase2, chlorine tablets are provided to both groups. Since, group 1 does not
have the ability to detect diarrhea very well but has a freely provided means to reduce household
diarrhea, their usage of chlorine tablets starts out high (thin grey line) but declines rapidly to
some low long term level. Initial chlorine tablet use reduces group 1 diarrhea (thin black line)
compared to the expected level (dotted black line) but since households in this group are unable
to detect any changes to their diarrheal level, their rate of chlorine tablet use declines
dramatically (to a non-zero number so that diarrheal levels are still reduced form their expected
high level). Meanwhile, since group 2 households are able to detect changes in diarrheal levels,
their usage of chlorine tablets (dashed grey line) results in a discernible decline in household
diarrhea (dashed black line). Usage of chlorine still declines a little for group 2 as households in
that group (including ones that had taken some action to reduce diarrhea in Phase1) may not see a
substantial enough decline in diarrheal levels to continue use of chlorine tablets. Finally,
households enter the long run phase of tablet usage and diarrheal levels i.e. Phase3. Group 1
households having not seen any substantial improvement in diarrheal levels (because they were
not able to detect and track them) continue a low-to-zero level of chlorine tablet use. Group 2
households, having learnt of the substantial reduction in diarrheal levels due to drinking water
chlorination (through improved detection and tracking based on Info-Tool) maintain a long term
level of chlorine tablet use that keeps diarrheal levels low.
Given this impact, how does the improved detection and tracking of diarrhea lead to
higher water chlorination? Figure 3 illustrates our thinking. Figure 3a shows a storyline where
the self generated evidence of lowered diarrheal incidence from using chlorine results in a
gradually increasing credibility/perception parameter until it crosses a threshold. Both panels in
figure 3a show the baseline situation for a household at t0 i.e. low credibility of the idea of a link
between chlorination and diarrheal incidence (upper panel, blue line) at K0 and some high
baseline level of diarrheal incidence (lower panel, green line) and little-to-no chlorination (lower
panel, blue line). The lower panel in figure 3a shows a household that increasingly uses chlorine
to treat drinking water over time (lower panel, blue line) staring at t1. Once the household begins
to use chlorine more and more, the incidence of diarrhea drop (lower panel, green line), while at
the same time the perception parameter begins to build over time starting at time t1 (upper panel,
blue line). By time t2, the difference between baseline diarrheal incidence and current incidence
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has dropped by ΔD0, which is a sufficient amount to be observed and noted by the household
pushing the credibility/perception parameter above a threshold level, K1. By period t3, the
household has permanently changed its behavior having observed ΔD0 since period t1 when
chlorination began i.e. the household has established stable level of chlorination, and has
established a belief (a stable perception at K2). The key time-frame is TE0, in which the
household uses chlorine and is able to witness a significant drop in diarrheal incidence.
Of course, this is the hypothesized storyline and events may not unfold this way. In fact,
a contrasting storyline sees a household unable to observe a significant shift in diarrheal
incidence, as demonstrated by figure 3b. As before, the household starts at a baseline level of
perception (K0), diarrheal incidence and water chlorination. At t1, the household begins
chlorinating (lower panel, blue line), diarrheal incidence begins to drop (lower panel, green line)
and the perception parameter begins to grow over time (upper panel, blue line). However, in the
time that the household chlorinates its water, TE1, the perception parameter is unable to grow
beyond the threshold K1 to enter a long term stable perception at K2. Instead, based on the
evidence of decline in diarrheal incidence ΔD1, perception peaks at K3 and thenceforth declines
(upper panel, red line) instead of climbing onward to K2 (upper panel, dotted-blue line). This
household clearly did not see a decline as substantial as the first or it did not perceive that decline
to be substantial (or both) thus not effecting its beliefs significantly, and permanently, regarding
chlorination of drinking water. Therefore the information signal was not sufficient to generate a
shift in the beliefs of the household, resulting in no long term change in the decision to treat
drinking water.

Learning
Having provided an intuitive-graphical way of thinking about the mechanism at work, the
following is a first cut to help think about the underlying model. We will use theory very much
in the spirit of the normal learning model. The normal learning model consists of a prior belief of
a household, a signal that is observed by the household and a posterior belief of the household
once it has updated its prior belief based on the signal. For simplicity, let us say there are only
two periods, i.e. a period to form beliefs and a period when beliefs have been formed and the
decision to use the technology is taken. The prior belief and signal components of the learning
model are,
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The prior,

, is normally distributed and is the starting point for a household’s belief on a given

subject. The variance term is the reciprocal of precision,
distribution is

). The signal received at time t,

reciprocal precision term as its variance,

(where precision of a normal

, is also normally distributed and also has a

. Based on these, belief is updated to form a posterior

belief,

Learning is typically seen as emanating from two sources, own and outside. This framework can
also accommodate outside learning i.e. learning based on sources outside a household’s own
experience such as relatives, friends and neighbors. The simplest way to accommodate outside
learning is to add a term into the model. Let us say an outside source’s signal is,

Then, the posterior belief becomes,

We suppose that the intervention improves own precision i.e. it increases

. If our intervention

introduces even a fixed increment to precision, so that the precision with intervention,

9

, is,

Then (all else being equal),

And,

Let us say that households will engage in water chlorination when their posterior belief in the
efficacy of the technology crosses a threshold, . By improving households’ own learning
precision, i.e. by increasing the own precision parameter, from

Where,

to

is the expected posterior belief when precision is

from use of Info-Tool) and

, we should see,

(i.e. improved precision

is the expected posterior belief when precision is

(i.e.

precision as it stands when a household does not have access to Info-Tool).
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Description of Field Experiment

Location and Duration
The project is located in the city of Karachi, Pakistan. The fishing village of Ibrahim Haideri was
chosen as the specific site within Karachi. Ibrahim Haideri is a poor community and drinking
water accessibility and quality is poor (own observations). Most households get their water in
handas (metal vessel with a capacity of anywhere between 15 to 20 litres) that they take to
collection points. Collection points can either be households that have large underground tanks
(that they have refilled via water tanker service) or from municipally provided stations.
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Household members walk to the nearest collection point – in exploratory conversations with
households it was not obvious that one or the other source was preferred, usually distance was a
key issue. However, households with underground tanks sold water at a price (ranging from
PKR7 to PKR15, or $0.07 to $0.15, per handa) and municipal collection points do not charge a
price (though there are reportedly fewer municipal collection points than water selling
households).
Project activities were initiated in November 2012 and are on-going. Baseline was
conducted in January and February 2013 and Phase-1 commenced in the first week of March,
2013 (for project sequence, see figure 1). At the time of writing we are 2 months in to Phase-3.

Experiment Design
Figure 1 provides a sense for the overall design of the experiment. The essence of the experiment
is to provide households with the ability to detect and track diarrheal disease. This is done
through Info-Tool (see ahead). There were two arms, a control and treatment, and the experiment
unfolded in three phases, phase 1, phase 2 and phase 3, lasting 3 months each (though phase 3
may continue on for longer than 3 months). In phase 1, the treatment arm begins using Info-Tool
which allows them to build a baseline observation of diarrheal disease levels in their household.
Info-Tool tracks diarrhea levels on a weekly basis and provides a monthly comparison (see ahead
for more details). In phase 2, both groups receive free chlorine tablets while the treatment group
continues to use Info-Tool. In this phase, it is hoped that the treatment arm is able to observe and
record the effect of chlorinated drinking water on diarrheal levels. In phase 3 both groups
continued to receive free chlorine tablets but the use of Info-Tool was withdrawn from the
treatment group.

Design Elements
We calculated a sample size of 300 based on 80% power, 0.01 significance level and assuming a
5% occurrence for chlorine tablet users. Randomisation was done at the sub-area level. Ibrahim
Haideri is constituted of parras. Using a freely available satellite image of the area, we identified
the various parras and overlaid a grid. Assuming that each grid square had equal population and
housing density, we assigned a potential target number of households to each area (assuming
rejection and the ideal number required given our sample size). The on-the-ground protocol
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involved surveyors checking every 3rd house from a predetermined starting point (within a parra)
to see if it met our target criteria (must have 3 children under the age of 5 years). Figure 6 shows
the satellite image used along with parras outlined. GPS coordinates for households were also
collected.
We account for the idea of limited attention bias by making sure that both the control and
treatment groups were visited with the same frequency when being provided free chlorine
tablets. Our thinking was that a weekly tablet drop would serve as a reminder to use tablets.
Frequency of tablet drops was equal for both groups. One can certainly imagine better and better
reminder mechanisms but the “reminder” built in to the design of this experiment has many good
features including high frequency (once a week) and human contact (our staff member dropping
off the tablets).
In discussions with colleagues the issue of the Hawthorne Effect was brought up and we
believe it is not applicable here. The effect seems to be one where the act of observing an
outcome changes the outcome through behaviour modification. The effect does not apply to this
study even though it is tempting to think the elements line up – regular “observation” of diarrhea
and drinking water chlorination. But in fact, this study is not regularly observing diarrhea.
Instead it is getting households to observe their own diarrhea. We are interested in: (a)
Household chlorination levels checked at baseline, end of phase-1, middle of phase-2, end of
phase-2 and in phase-3, thus non-frequently; (b) their in-program status (whether they are using
tablets or not) which is done by a totally separate team that is not involved with diarrhea tracking
using the Info-Tool (and again, the tracking is for the household, not us!); and (c) their diarrhea
levels at specific (non-frequent) points in time (again measured infrequently and by a separate
team using a separate protocol).

Product
The water chlorination technology that was (and is being) provided to households is a drinking
water chlorination tablet called Aquatabs (manufactured by Medentech). Households typically
have earthenware vessels to store their water which measure between 14 litres and 20 litres.
After discussion with Medentech, it was decided that the 20 litre dose tablet would be best since
earthenware vessels tend to require slightly higher dosing and the tablet is suited to a range of
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volumes (15 litres up to 20 litres). The cost of each tablet is PKR2 ($0.02) or PKR0.01 ($0.001)
per litre.

Info-Tool
Project staff visited treatment households weekly to fill in the Info-Tool forms with the female
head of household. Each household was provided all materials needed for Info-Tool including
the forms, pens/markers for colouring and a folder in which to keep materials. Info-Tool is
composed of the following key components:

1. A weekly form that records the incidence of diarrhea and the total diarrhea days
experienced by under fives in the household during the previous week. Once recorded,
households also colour in a bar graph to visualise the levels. This is kept by the
household and a copy is also retained for administrative purposes (and to serve as a
backup). This form was the result of pre-testing prior to the start of the study. Amongst
the alternatives, the idea of colouring in a bar chart seemed to be the best combination of
characteristics – logistically easy, allows the household to interact with the tool (the act
of colouring in) and a clear visual representation of the diarrheal situation. Figure 4a
shows the weekly Info-Tool form. The left hand side panel of 4c shows a filled in weekly
form.

2. A monthly form that adds up the diarrhea days from the previous four weeks. The total
diarrhea days experienced by the household are then coloured in to a bar graph. This bar
graph is next to another bar graph that displays the household’s expected diarrhea days
for the month. The expected diarrhea days bar graph is based on Luby et al (2006), which
provides the mean percentage diarrhea days for under fives in Karachi Pakistan. This
provides a crude norm with which the household is able to compare where it stands in
relation to an expected number. This form is also kept by the household and a copy is
also retained for administrative purposes (and to serve as a backup). Again, this form was
the result of pre-testing prior to the start of the study. Figure 4b shows the monthly InfoTool form. The right hand side panel of 4c shows a filled in monthly form.

13

3. A final component of the Info-Tool is a before and after comparison that was started in
phase 2. One month into phase 2, a before-after comparison was initiated. Basically, a
calculated set of numbers was reported to households. The first was their average
percentage diarrhea days as compared to the norm for that period i.e. whether they were
some percentage above or below (or on) the expected diarrheal levels for the period. The
second number was the phase 2 percentage difference from the expected diarrheal levels.
Thus, they were supplied information about their pre-chlorination level and their postchlorination levels and whether they had improved, deteriorated or stayed the same. Most
households (presumably due to low literacy but also because we were not able to come
up with a better method of communicating this fact) were not able to directly process the
numbers, hence staff would also provide a simple statement that let them know whether
they were doing better than before, worse than before or the same as before drinking
water chlorination.

Surveys and Chlorination Checks
Figure 1 provides a sense for the timing of surveys and chlorination checks. A baseline was
conducted prior to the commencement of phase 1 and midline-1 was conducted at the end of
phase 1. Midline-2 was conducted at the end of phase 2 and the endline survey will be conducted
at the end of phase-3. Chlorination checks i.e. testing for the presence of residual chlorine in a
household’s drinking water using a field test was conducted using chlorine test strips that provide
a gauge of residual chlorine levels in parts per million. Residual chlorine tests provide a lower
bound on usage since households may be surveyed when they have not prepared their drinking
water. Chlorination checks were conducted during the surveys including baseline, mideline-1
and midline-2 (more will be conducted as further surveys are rolled out).

The Possibility of Testing Social Learning
One interesting possibility this study offers is a look at the impact of social learning, á la Dupas
(2010). As mentioned, we did collect GPS coordinates for each household and can therefore
compute a local treatment density very much in line with the way Dupas (2010) did in her study.
Ex-ante, we do believe that households in our study have randomly varying treatment densities
their neighbourhoods (Dupas’ radii).
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4 Results
Table 1 shows summary statistics for the control and treatment groups. On the face of it, the two
arms seem quite similar. To check the randomisation, we regressed these household measures on
a dummy for being in treatment (third column in table 1, titled “Difference”). Some variables
seem to show significance (two variables show significance, both assets that households may
own: air conditioners (at the 5% level) and radios (at the 10% level). Overall, it seems the
randomization was successful.

Weekly Chlorine Usage
Table 2 shows three ordinary least squares (OLS) specifications. The dependent variable is
whether a household used chlorine tablets (as reported by the household) for a given week (a
binary variable) across specifications (all specifications use clustered errors; clustering was done
at the parra level). Specification (1) pools all data and regresses household use on treatment arm,

(1)

Being in the treatment group increases the probability of reported chlorine tablet usage by 24%
percentage points.
Specification (2) regresses household use on treatment arm and an indicator variable for
phase (equals 1 for phase-3),

(2)

Note that weeks 1 to 12 are weeks within Phase-2, while weeks 13 onward are weeks in Phase-3
(recall that Info-Tool was withdrawn in Phase-3). As before, the probability of reported chlorine
tablet usage increases by 24% percentage points if a household was in the treatment group, while
the probability of using chlorine tablets decreases in phase-2 by 16% percentage points.
Finally, specification (3) regresses household use on treatment arm, phase indicator and
an interaction term of the two,
15

(3)

This specification is of considerable interest as it allows us to separately estimate the effect of
being in phase-3 and in-treatment. Depending on how strictly we wish to interpret the
coefficients, the results suggest that being in treatment persistently improves chlorine tablet use,
even after withdrawal of Info-Tool (i.e. in phase-3). If we do not ascribe significance to the
phase-3 and group-assignment interaction coefficient (given its large error), we can say that
households that used Info-Tool are 26% percentage points more likely to use chlorine tablets
than non-treatment households.
Figure 5a graphically shows specification (3) from table 2. A similar specification was
run using an indicator for week (instead of phase). The table for this has not been included but
figure 5b represents the results in graphical form. It suggests that starting at week 3, being in
treatment increases significantly the likelihood of chlorine tablet use. The key insight is the gap
that evolves and persists between control and treatment groups over time.

Chlorine Test-strip Results
Chlorine test strips measure residual chlorine in water and provide a way to objectively measure
household drinking water chlorination. The following specification was separately run for
baseline, midline-1 and midline-2,

(4)

In this specification, results from midline-1 are merely indicative as we were not able to conduct
the test for all households during it (hence the smaller sample size reported at the bottom of the
table). The response variable in this case,

, is a dummy for when measured residual chlorine

is greater than zero. The results are displayed in table 3a. We do not find significance on the
treatment dummy during baseline and midline-1, though we do see that it is significant and
positive for the midline-2 measurment. This is as we would expect (significant positive
coefficient) given that stated use by households in the treatment group is higher around this time
(weeks 12 and 13). The chlorine test is a lower bound since many households that may be using
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tablets may have not prepared water at the time of the test. Therefore, the result is not as
“drastic” seeming as in the case of specifications (1) – (3) which use household tablet uptake.

Impact on Self-reported Diarrhea
We also test for impacts on self-reported diarrhea levels at baseline, midline-1 and midline-2
using the following specification (again, run separately for baseline, midline-1 and midline-2),

(5)

The response variable,

, uses multiple measures of self-reported diarrhea: household

total incidence, household total diarrhea days, under-five total incidence and under-five total
diarrhea days. The results can be found in table 3b and 3c (incidence and duration respectively).
Self-reported diarrhea (for all four measures) does not differ significantly by group across
surveys. We had expected to find that self-reported diarrhea levels would decline for the
treatment group at the midline-2 mark. However, we find positive coefficients across measures at
the midline-2 mark. For the duration measures, we actually find a significant positive coefficient
at midline-2though at a generous threshold for significance (it depends again on how strictly we
interpret the coefficients on the treatment dummy).

Other Behaviour
We captured some other behaviours related to drinking water cleaning, where the following
specification was used,

(6)

Where the dependent variable,

, is a dummy for whether a particular cleaning

method is employed. The results are displayed in table 4a. Results indicate that most households
engage in some kind of water cleaning (the final three specifications which relate to no cleaning
whatsoever have no significance on the constant and treatment dummy). There is some change
across surveys. For instance, treated households increase water boiling as a method to clean
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drinking by the end of phase-1 and reduce their reliance on informal water filtering by the end of
phase-2.
We also collected some information on attitudes toward drinking water cleaning, though
these are “patchy” results as completion of this question is low across all three surveys. There is
suggestive evidence that treated households have an increased perception that they need clean
their drinking water to prevent diarrhea as a response to seasons. Thus, it would seem that treated
households have been able to observe closely the seasonal dynamics of diarrheal incidence.
Finally, we also collected perceptions on chlorine tablet use (table 5) in midline-2.
Specification (4) is of considerable interest as it indicates households’ belief about future
chlorine tablet use. Treated households suggest they will be more likely to use chlorine tablets in
the future (almost twice as likely as non-treated households).

Social Learning
We can also test for a social learning signal using these data. Given the randomization scheme
and heterogeneity in housing density of the sub-areas (parras) we targeted, a neighbourhood
extending radially outward from a house contains a randomly varying density of treatment
households (i.e. those that used Info-Tool). We collected GPS coordinates for each household
and were able to locate them geo-spatially. The formula used to calculate treatment density for a
household’s radial neighbourhood was,

(7)

The set

includes all parras which household ’s radial neighbourhood overlaps,

housing density of parra

and

is the

is the number of treatment group households that are

contained within the part of a parra and household ’s radial neighbourhood that overlap. Table
6a provides summary statistics for treatment density along with program density (which is
calculated the same way as treatment density except that instead of just counting treated
households, we count both control and treatment households).
To test for social learning, we use the following specification (this is the “fullest”
specification; we use variants that use only components of this equation too),
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(8)

Where all is as before except the addition of the

term which is a calculated treatment density

number (i.e. the number of households in-treatment) for a 500 meter radius circle around the
household. If there is social learning, we expect a positive coefficient on this term. Table 6b
shows the results for this specification‡. We see that in specifications (3) and (4) without the
interaction with group, the social learning term has a positive and significant coefficient with a
consistent magnitude. In specifications (6) and (7), which include an interaction between group
and treatment density, the coefficient on treatment density increases in magnitude but the
interaction between group and treatment density does not have a significant coefficient.

Discussion
The above results indicate that households whose own-learning is augmented using Info-Tool
certainly seem to have higher chlorine tablet use. That is, this suggests that the own-learning path
has allowed treatment households to better gauge the efficacy of chlorine tablet use in improving
drinking water quality. We hypothesized that Info-Tool essentially improved the precision term
of a household’s own learning. By improving the ability to detect and track a proximate impact
of drinking water quality, namely diarrhea, we improved the signal a household got from treating
its drinking water quality. Certainly, there are many pathways for diarrheal disease (though a
substantial one is drinking water quality) thus the signal is still noisy. Info-Tool improves the
precision of that signal to the household and, for a significant number of households, pushes their
belief in the efficacy of chlorine tablets over the hypothesized threshold.
If households are “genuinely” learning of the benefits of chlorinating drinking water and
there is no "forgetting" (or depreciation of this form of health human capital) then we would
expect to see a permanent shift in their behaviour. This means that once Info-Tool was
withdrawn from the treatment group at the end of phase 2, we should still find that demand for
chlorine tablets by the treatment group was at levels near what they were at the end of phase-2
‡

Please note it is a slightly smaller sample at present since 18 households in the sample are missing GPS
coordinates.
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and certainly significantly higher than those of the control group. The experiment has entered
phase-3. Initial results from phase-3 suggest that households have indeed retained their learning
from use of Info-Tool. We continue to collect a weekly measure of post-Info-Tool chlorine tablet
use for both groups i.e. a measure of chlorine tablet demand at the end of phase-3. A major goal
of this study is to test whether improving the precision of own learning can induce long run
change in adoption of health technology.
We do see a decline in usage of chlorine tablets by both groups (see figure 5a). This
could be because those who are using recognize that there is seasonality and we have entered a
low-danger season (winter). It will be interesting if we see uptake increase in both groups as
summer (2014) approaches and whether the gap that has evolved between the two groups
persists. Also, it seems that the decline is sharper in treatment group. Is this indicative that there
is no permanent learning? Or, in fact, is it that learning is so effective that now treatment
households are better able to judge that they do not need chlorine tablets (due to reduction in
disease burden from shift in season).
We also see some evidence of social learning. The results in Table 6b suggest that local
treatment density impacts households’ status (whether they are using chlorine tablets or not).
This implies that along with the enhanced own-learning, there is some outside learning taking
place. The interaction between group assignment and treatment density does not have significant
coefficient. This suggests that outside learning is important for households but own learning is
not augmented or weakened by local treatment density.
Finally, we have collected other outcome data including an objective measure of drinking
water chlorination (through a chlorine residual test strip) and household reported diarrheal
incidence. Baseline data for these indicators is available in table 1. Measurement of these
variables was re-done at the end of phase-1 (midline-1) and at the end of phase-2 (midline-2;
these outcomes will also be collected at the end of phase-3, therefore, we will have these
outcomes to perform a difference-in-difference on at the end of phase-3). The objective measure
of water chlorination (measured residual chlorine in drinking water) and the measures of self
reported diarrhea do not change in a significant manner across groups for before chlorine tablets
are offered to either group. However, it is significantly higher for the treated group by the end of
phase-2. The objective measure of water chlorination is a lower bound on whether a household
uses the chlorination product or not. Quite surprisingly, the coefficients on self reported diarrhea
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levels (though not significant at the 5% level) are positive. Household self-reported diarrhea
levels are equivalent at baseline and midline-1. At the end of phase-2 however we find that the
treatment group has higher self-reported diarrhea levels (duration at the household level and for
under-fives). This is a perplexing result. One possibility is that we treat self-reported diarrhea
levels with caution, as it is bound to be a noisy measure that may produce odd results in a small
sample. But the fact that diarrhea levels were consistently similar for both groups at baseline and
end of phase-1, suggests that this measure is equally poorly understood by households. This
suggests two other possibilities. One possibility is that treatment households have just become
more and more sensitized to diarrhea and have somehow evolved a keener observation over time
because of Info-Tool. Another possibility is that, treatment households actually have higher
diarrhea levels because of compensating behaviour. Since they believe that drinking water
chlorination is effective, they are perhaps less cautious in terms of preventing diarrheal disease
from other channels such as sanitary practices (hand washing, preventing children from playing
in unsanitary conditions etc). Concurrently, we do see a shift in the behaviour of the treated
households with regard to water boiling and informal cotton-cloth sheet filtering. Treated
households increased their level of water boiling after using Info-Tool for 3 months without
access to free-chlorine tablets (phase-1). Once phase-1 ended, and fee chlorine tablets were
provided, treated households reduced their water boiling and their levels of informal water
filtering. We did not record other sanitary practices but these may be indicative evidence that
households may be compensating their behaviour, increasing their risk of diarrhea from other
channels given that they feel safe chlorinating their drinking water.

5

Conclusions

The project is on-going and these results are preliminary. However, the results are fairly strong
and suggest that the Info-Tool significantly increases usage of chlorine tablets (household
reported usage and objective chlorine test strip result). Furthermore, this effect is quite strong as
time goes on. This suggests that formalizing the own-learning channel is a potentially powerful
way to boost uptake of beneficial health technologies such as drinking water chlorination tablets.
Moreover, we hypothesize that Info-Tool acts through the household’s own-learning pathway by
increasing its ability to pick up the real effects of drinking water chlorination on household
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health and that this is a permanent shift in the household’s behaviour. The experiment is
designed to test for this hypothesis: at the end of phase 2, Info-Tool was withdrawn and at the
end of phase-3 a difference in demand for chlorine tablets between control and treatment
households (where treatment household’s presumably will demand more than control
households) will be tested for to estimate whether the behavioural shift induced by Info-Tool is
permanent.
This study also offers an interesting possibility of testing the strength of social learning as
compared to the enhanced own learning. The exogenous variation in the treatment densities of a
household’s neighbourhood serve as a basis to test the effect of external-learning (social
learning) and serve as a contrast to the augmented own-learning channel presented in this study.
We find evidence that households do seem to increase declared usage of chlorine tablets with
higher treatment density in their neighbourhood.
Finally, there is suggestive evidence that treated households may have increased their risk
to diarrhea from other channels. Their self reported diarrheal levels, though only minimally
significant, suggest an increase in diarrheal levels by the end of phase-2. This could be a
measurement issue – self-reported diarrhea is a noisy measure and also it could be that treated
households are overly sensitized and over-report – or it could be genuine in that treated
households are exposing themselves to other channels of diarrheal disease because they believe
they have covered their bases by chlorinating their drinking water.
As stated, one of the major outcomes of chlorinated drinking water is a reduction in
diarrheal disease. Estimates of the impact on diarrheal disease vary by study but are in the order
of 50% (e.g. Quick et al (2002)). Thus, even a simple increase of 24% in the number of
households treating their drinking water represents a large gain in diarrheal disease reduction.
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Figure 1

Experiment design.
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Figure 2
Impact of Info-Tool on diarrhea level, diarrhea detection and chlorine tablet use.
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Figure 3a
The impact Info-Tool has on belief formation (success in crossing belief threshold).
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Figure 3b
The impact Info-Tool has on belief formation (failure to cross belief threshold).
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Figure 4a
Info-Tool: Weekly input form.

Figure 4b
Info-Tool: Monthly comparison tool.
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Figure 4c
Info-Tool: Weekly input form filled (left) and monthly comparison tool filled (right).
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Figure 5a
Chlorine tablet use comparison between Phase-1 and Phase 2.

Figure 5b
Weekly household status (using chlorine tablets).
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Figure 6
Map of study area.
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Table 1a. Baseline Statistics
Control
Obs Mean
Household Composition
Total Members
Adults
Youths (5 < age <= 18)
Children (1 < age < = 5)
Infants (0 < age <= 1)
Monthly Income
House
House is owned
Number of covered rooms
Asset Ownership
Television
Air conditioner
Computer
Radio
Music-system
Mobile phone
Iron
Washing machine
Refrigerator

150
150
150
150
150
150

Treatment
Std. Dev. Obs Mean

11.06
4.88
5.11
3.16
2.38
2.30
2.57
0.98
1.07
0.29
16698.67 17460.76

150
150
150
150
150
150

Difference
Std. Dev. Coefficient Std. Err. (Robust)

11.30
5.07
5.58
3.13
2.19
2.36
2.40
0.79
1.11
0.34
15558.80 14966.01

-0.205
0.175
-0.330
-0.183
0.0170
-2,998

(0.784)
(0.512)
(0.348)
(0.142)
(0.0380)
(2,685)

150
149

0.93
2.30

0.25
1.51

150
149

0.92
2.52

0.27
1.63

0.00116
0.141

(0.0471)
(0.251)

150
150
150
150
150
150
150
150
150

0.70
0.00
0.01
0.00
0.10
0.73
0.45
0.37
0.22

0.46
0.00
0.08
0.00
0.30
0.45
0.50
0.49
0.42

150
150
150
150
150
150
150
150
150

0.79
0.03
0.03
0.02
0.09
0.80
0.47
0.39
0.27

0.41
0.16
0.16
0.14
0.28
0.40
0.50
0.49
0.44

0.0659
0.0267**
0.0173
0.0200*
-0.0471
0.0159
-0.0115
0.00158
0.0126

(0.0641)
(0.0122)
(0.0157)
(0.0113)
(0.0390)
(0.0597)
(0.0793)
(0.0909)
(0.0691)
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Table 1a. Baseline Statistics (continued)
Control
Obs
Mean
Water and Utilities
Piped connection
Groundwater pump
Water delivery (tanker)
Water collection (someone's house)
Water collection (water station)
Formal electricity connection
Formal gas connection
Knowledge of Diarrhea and Water Cleaning
Chlorine test strip result (PPM)
Respondent knows what diarrhea is
Agrees: dirty hands cause diarrhea
Agrees: environment causes diarrhea
Agrees: dirty drinking water causes diarrhea
Boils water
Uses informal filter (cloth)
Uses market bought filter
Uses mineral water service
Uses chlorine tablets
Does not clean water
Uses some other means to clean water
Know about chlorine tablets
Know if chlorine tablets are available locally
Household Diarrheal Levels
Household diarrhea (days)
Household diarrhea (incidents)
Household diarrhea (days) - Under fives
Household diarrhea (incidents) - Under fives

Std. Dev.

Treatment
Obs
Mean

Difference
Std. Dev. Coefficient Std. Err. (Robust)

150
150
150
150
150
150
150

0.17
0.05
0.36
0.37
0.04
0.41
0.43

0.38
0.23
0.48
0.49
0.20
0.49
0.50

150
150
150
150
150
150
150

0.41
0.09
0.14
0.31
0.03
0.40
0.69

0.49
0.28
0.35
0.47
0.18
0.49
0.46

0.170
0.0119
-0.111
-0.0813
-0.00987
0.0423
0.0952

(0.126)
(0.0573)
(0.0862)
(0.104)
(0.0271)
(0.0987)
(0.152)

150
148
148
148
148
148
148
148
148
148
148
148
149
149

0.18
0.81
0.30
0.43
0.60
0.06
0.57
0.00
0.01
0.00
0.39
0.01
0.08
0.00

0.37
0.39
0.46
0.50
0.49
0.24
0.50
0.00
0.12
0.00
0.49
0.12
0.27
0.00

149
149
149
149
149
149
149
149
149
149
149
149
148
148

0.20
0.73
0.29
0.38
0.60
0.10
0.46
0.00
0.03
0.00
0.41
0.03
0.09
0.00

0.37
0.44
0.45
0.49
0.49
0.30
0.50
0.00
0.16
0.00
0.49
0.16
0.29
0.00

0.00689
-0.0507
-0.0190
0.00550
-0.0441
0.0376
-0.0973
0
0.00780
0
0.00424
0.0144
0.0367
0

(0.0662)
(0.111)
(0.134)
(0.113)
(0.0826)
(0.0302)
(0.107)
(0)
(0.0195)
(0)
(0.104)
(0.0149)
(0.0351)
(0)

150
150
150
150

0.43
1.67
0.35
1.36

0.50
2.30
0.48
2.21

150
150
150
150

0.41
1.80
0.32
1.36

0.49
2.46
0.47
2.28

-0.0304
0.213
-0.00863
0.203

(0.0523)
(0.278)
(0.0567)
(0.281)
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Table 2. Impact of Info-Tool on Chlorine Tablet Usage
VARIABLES
Treatment

(1)
InProgram

(2)
InProgram

(3)
InProgram

0.239***
(0.0359)

0.239***
(0.0358)
-0.160***
(0.0197)

0.292***
(0.0261)

0.352***
(0.0278)

0.262***
(0.0358)
-0.128***
(0.0165)
-0.0633*
(0.0354)
0.340***
(0.0259)

Phase-3
Treatment*Phase-3
Constant

Observations
5,643
5,643
R-squared
0.059
0.084
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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5,643
0.085

Table 3a. Chlorine Residual
VARIABLES

(Baseline)
PositiveChlorineTestResult

(Midline-1)
PositiveChlorineTestResult

(Midline-2)
PositiveChlorineTestResult

0.0487
(0.0616)
0.260***
(0.0524)

0.0856
(0.0815)
0.0811**
(0.0303)

0.169**
(0.0760)
0.234***
(0.0532)

Treatment
Constant

Observations
R-squared

299
0.003

73
0.017
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

276
0.033

Table 3b. Self Reported Diarrhea Levels (Incidence)
VARIABLES

Treatment
Constant

(Baseline)
(Midline-1)
(Midline-2)
(Baseline)
(Midline-1)
(Midline-2)
HouseholdDiarr HouseholdDiarrh HouseholdDiarrh UnderFiveDiarr UnderFiveDiarrh UnderFiveDiarrh
heaIncidence
eaIncidence
eaIncidence
heaIncidence
eaIncidence
eaIncidence
-0.0400
(0.0821)
0.587***
(0.0504)

Observations
R-squared

0.103
(0.0717)
0.194***
(0.0461)

300
0.001

0.106
(0.0997)
0.216***
(0.0605)

-0.0281
(0.0247)
0.161***
(0.0175)

0.0441*
(0.0228)
0.0534***
(0.00965)

0.0231
(0.0328)
0.0674***
(0.0245)

292
0.011

279
0.004

292
279
300
0.009
0.008
0.003
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 3c. Self Reported Diarrhea Levels (Duration)
VARIABLES

Treatment
Constant

Observations
R-squared

(Baseline)
Household
Diarrhea
Duration

(Midline-1)
Household
Diarrhea
Duration

(Midline-2)
Household
Diarrhea
Duration

(Baseline)
UnderFive
Diarrhea
Duration

(Midline-1)
UnderFive
Diarrhea
Duration

(Midline-2)
UnderFive
Diarrhea
Duration

0.107
(0.373)
2.200***
(0.178)

0.203
(0.280)
0.757***
(0.203)

0.767*
(0.430)
0.640***
(0.217)

-0.0470
(0.145)
0.636***
(0.109)

0.0832
(0.0824)
0.212***
(0.0501)

0.225*
(0.125)
0.196**
(0.0798)

292
0.003

279
0.017

300
0.000

292
279
300
0.002
0.020
0.000
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4a. Water Cleaning: Methods
VARIABLES

Treatment
Constant

Observations
R-squared

(Baseline)
BoilWater

(Midline-1)
BoilWater

(Midline-2)
BoilWater

(Baseline)
ClothFilter

(Midline-1)
ClothFilter

(Midline-2)
ClothFilter

(Baseline)
FormalWater
Filter

(Midline-1)
FormalWater
Filter

(Midline-2)
FormalWater
Filter

(Baseline)
NoCleaning

(Midline-1)
NoCleaning

(Midline-2)
NoCleaning

0.0467
(0.0296)
0.0533***
(0.0118)

0.0995**
(0.0422)
0.0694***
(0.0238)

0.0497
(0.0304)
0.0360**
(0.0166)

-0.113
(0.0917)
0.573***
(0.0562)

-0.0482
(0.0747)
0.535***
(0.0469)

-0.217**
(0.0987)
0.424***
(0.0902)

0.0267
(0.0886)
0.387***
(0.0506)

-0.0242
(0.0580)
0.396***
(0.0416)

0.0853
(0.0508)
0.0647*
(0.0351)

0.0133
(0.0180)
0.0133
(0.01000)

-0.00694
(0.00693)
0.00694
(0.00693)

0.0142
(0.0146)
0.00719
(0.00797)

300
0.008

292
0.023

279
0.011

300
0.013

292
0.001

279
0.019

300
0.002

292
0.004

279
0.004

292
279
300
0.002
0.055
0.001
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 4b. Water Cleaning: Attitudes
VARIABLES

Treatment
Constant

(Baseline)
WaterCleaned
ForChildrenOnly

(Midline-1)
WaterCleaned
ForChildrenOnly

(Midline-2)
WaterCleaned
ForChildrenOnly

(Baseline)
WaterCleaned
InResponseToSeason

(Midline-1)
WaterCleaned
InResponseToSeason

(Midline-2)
WaterCleaned
InResponseToSeason

-0.0884
(0.0621)
0.935***
(0.0305)

0.1000
(0.137)
0.533***
(0.110)

-0.0584
(0.0347)
0.970***
(0.0107)

-0.0110
(0.0541)
0.0879**
(0.0400)

0.271***
(0.0863)
0.0455
(0.0284)

0.0610***
(0.0221)
0.00775
(0.00774)

178
0.020

75
0.007

142
0.088

260
0.025

Observations
R-squared

256
169
0.015
0.000
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 5. End of Phase-2 Perceptions
VARIABLES

Treatment
Constant

Observations
R-squared

(1)
PastWillingnessToUse

(2)
FrequenceyOfUse_
MoreThanHalfTheTime

(3)
FrequenceyOfUse_
LessThanHalfTheTime

(4)
FutureWillingnessToUse

0.132
(0.135)
0.475***
(0.126)

0.120**
(0.0444)
0.209***
(0.0221)

-0.148***
(0.0499)
0.777***
(0.0229)

0.284***
(0.0650)
0.266***
(0.0462)

279
0.018

279
279
0.018
0.026
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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279
0.083

Table 6a. Treatment Density Summary Statistics
Variable
TreatmentDensity500
NonTreatmentDensity500
ProgramDensity500

Obs
5662
5662
5662

Mean
37.69882
41.40185
79.10067

Std. Dev.
26.86965
22.54834
37.97248

Min
0
2
4

Max
91
88.46316
157

Table 6b. Chlorine Tablet Use and Social Learning
VARIABLES
Treatment

(1)
InProgram

(2)
InProgram

(3)
InProgram

(4)
InProgram

(5)
InProgram

(6)
InProgram

(7)
InProgram

(8)
InProgram

0.239***
(0.0370)

0.223***
(0.0337)

0.239***
(0.0369)
-0.160***
(0.0195)

0.223***
(0.0337)
-0.160***
(0.0196)

0.262***
(0.0368)
-0.129***
(0.0162)
-0.0611*
(0.0353)

0.285***
(0.0664)
-0.160***
(0.0196)

0.00152***
(0.000294)
-0.00156
(0.00116)

0.308***
(0.0672)
-0.129***
(0.0162)
-0.0613*
(0.0353)
0.00153***
(0.000294)
-0.00156
(0.00116)

0.342***
(0.0273)

0.308***
(0.0151)

0.297***
(0.0128)

0.302***
(0.0669)
-0.101***
(0.0254)
-0.0452
(0.0389)
0.00188***
(0.000358)
-0.00156
(0.00116)
-0.000962
(0.000586)
0.286***
(0.0120)

5,606
0.084

5,606
0.087

5,606
0.088

5,606
0.089

Phase-3
Treatment*Phase-3
TreatmentDensity_500m

0.000948*
(0.000505)

0.000942*
(0.000505)

Treatment*TreatmentDensity500m
Phase-3*TreatmentDensity_500m
Constant

Observations
R-squared

0.294***
(0.0276)
5,606
0.059

0.266***
(0.0245)

0.353***
(0.0292)

0.326***
(0.0263)

5,606
5,606
5,606
0.061
0.083
0.086
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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