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Abstract: Despite increasing availability of household water treatment products, demand
in developing countries remains low. Willingness to pay for water treatment products and
factors that affect demand are not well understood. In this study, we estimate willingness to
pay for WaterGuard, a dilute chlorine solution for point-of-use water treatment, using
actual purchase decisions at randomly assigned prices. Secondly, we identify household
characteristics that are correlated with the purchase decision. Among a sample of
854 respondents from 107 villages in rural Kenya, we find that mean willingness to pay is
approximately 80% of the market price. Although only 35% of sample households
purchased WaterGuard at the market price, 67% of those offered a 50% discount purchased
the product. A marketing message emphasizing child health did not have a significant
effect on purchase behavior, overall or among the subset of households with children under
five. These findings suggest that rural Kenyans are willing to pay for WaterGuard at low
prices but are very sensitive to increasing price. Households with young children that could
benefit the most from use of WaterGuard do not appear to be more likely to purchase the
product, and a marketing message designed to target this population was ineffective.
Keywords: household water treatment; chlorination; willingness to pay; Kenya
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1. Introduction
Diarrheal disease, due in large part to the consumption of contaminated water, is the second leading
infectious cause of death in children under five [1,2]. Household water treatment has been found to
significantly reduce diarrheal disease and may be more effective than interventions to improve water
quality at the source [3]. Despite growing availability of household water treatment products, demand
remains low. A recent study of 67 low and middle-income countries found that only a third of
surveyed households treated their water before drinking, with boiling being the method used by the
majority of households [4].
Robust evidence on willingness to pay (WTP) for improved water quality is limited [5]. Much of
the literature on demand for improved water quality relies on stated preference methods in which
respondents are asked hypothetical questions about their WTP for a good. These stated preference
methods are subject to a number of biases stemming from the fact that there are rarely any direct
consequences that incentivize honest and accurate answers [6]. A meta-analysis of twenty-eight stated
preference valuation studies found the median ratio of hypothetical to actual values to be 1.35 (mean
of 2.6) [7]. By varying prices in real purchase decisions, experimental methods allow researchers to
estimate WTP for water quality improvements while reducing many of the biases associated with
stated preference methods. In a recent review of the literature, Null et al. [5] found only five studies
focused on WTP for water quality improvements that used experimental methods in developing countries.
By observing the proportion of respondents who purchased a product at various randomly assigned
prices, all of these studies (in Bangladesh, Ghana, Kenya, and Zambia) found demand to be highly
sensitive to price, with WTP below market prices in most cases [8–12].
Factors that affect demand and WTP for household drinking water treatment are also not well
understood [5]. Some studies have found wealth and education to be positively associated with demand
for improved water quality [13], but others have found no relationship [8,9]. Households are more likely
to treat their drinking water if they perceive it to be of low quality [14]. Providing households with
personalized information about their water quality may increase demand for household water treatment
products [13]. Exploiting naturally-occurring variation in arsenic levels in tubewells in Bangladesh, a
number of papers have documented that households respond to information about water quality by
switching sources, although overly simplified information (such as reducing continuous variation in
arsenic levels to a binary “safe/not safe” rating) can lead to perverse responses [15–17].
Finally, little is known about the effect of marketing the benefits of water treatment (or other
preventive health inputs) for child health specifically. Studies of mosquito net usage provide
suggestive evidence that households may prioritize the health of adult members over that of children.
In observational data, mosquito nets are often used by adults when a household does not have enough
nets for all of its members [18,19]. In an experimental study in Uganda, Hoffmann [20] found that
adult household members were more likely to use a mosquito net received through the study than
children, despite being given information about the particular health risks of malaria and associated
benefits of net use for young children at the time nets were distributed. While health messaging used in
the promotion of water treatment typically focuses on the health benefits for young children, it may
thus be possible that emphasizing benefits to adults is more effective at stimulating sales. In the case of
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chlorine solution, use is at the household level, so motivating behavior change through a focus on adult
health is not expected to have adverse effects on within-household targeting.
In this paper we estimate average WTP for WaterGuard in rural Kenya using randomly assigned
prices and real purchase decisions. We also identify factors affecting demand based on household
characteristics correlated with WaterGuard purchase decisions, and test the relative impacts of
marketing messages designed to emphasize the importance of water treatment for child versus adult
health. Information about how much households are willing to pay, the characteristics associated with
demand, and the effect of marketing messages tailored to specific populations can inform improved
safe water policy and water treatment solution marketing strategy.
The paper is organized as follows: in the next section we explain the methods, including the study
site and details of the water treatment product and purchase offer; in the third section we describe the
study population and provide results on purchases, average WTP, household characteristics correlated
with purchase decisions, and the effects of the child health marketing message; the conclusion section
summarizes the key findings and places this study in the context of the larger literature.
2. Methods
2.1. Study Site
The study was conducted in the rural Rachuonyo district of Kenya’s Nyanza Province. Residents of
this area rely on communal water sources, such as springs and wells, for drinking water. The area is
subject to water shortages and turbidity during the annual dry season and water quality at unprotected
sources is poor year-round.
2.2. Sampling
Enumerators worked with village elders to collect data on all springs and wells in rural parts of the
district. Enumerators then visited those sources which, based on village elders’ reports, met the following
criteria: water was available at the source year-round, the water was never too turbid to drink, there
were at least 20 households using the source during both the rainy and dry seasons, and users could use
the source for free. A list of households using each source was generated through consultation with village
elders and other water source users. Based on the confirmed eligibility criteria, plus an additional
requirement that chosen sources must be at least 600 m from the next nearest chosen source, 107 sources
were selected for inclusion in the study and 854 households were randomly selected from among the
list of users at each water source. Household questionnaires, including sections on demographics,
primary drinking water source, household health, and the WaterGuard purchase offer, were conducted
during October and November, 2011.
2.3. Product and Purchase Offer
Point-of-use chlorination of drinking water has been shown to decrease the risk of child diarrhea by
29% [21]. Since 2003, Population Services International has socially marketed WaterGuard in Kenya,
ensuring that the product is available in shops at a standardized price and covering the costs of
advertising and quality control [22]. A 150 mL bottle of WaterGuard (shown in Figure 1) is enough to
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treat one month of drinking water for the average family (or 1000 liters of water). At the time of the
study, the bottle was sold at shops in towns near the rural study area in Kenya for 20 Kenyan shillings
(Ksh), or approximately 21 US cents. Instructions for use are simple. The process requires very little
active time and relatively little wait time: add one capful of solution to 20 liters of non-turbid water (or
two caps if turbid), agitate, and wait 30 min before consuming. If used within 48 h, sufficient chlorine
residual remains to protect against recontamination of stored water.
Figure 1. 150 mL bottle of WaterGuard as sold in Kenya [22]

Following the demographic component of the survey, respondents were given the opportunity to
purchase a bottle of WaterGuard at a randomly assigned price. To demonstrate the WaterGuard offer, the
enumerator first conducted a “practice” round in which respondents could purchase a packet of biscuits
at a randomly assigned price. To introduce the WaterGuard product, half of the respondents were
randomly selected to receive a “child message” and the other half an “adult message”, which emphasized
the effect of the product on each group respectively. Enumerators were instructed to emphasize the
bolded words in the messages presented below.
For respondents receiving the child-focused message, the enumerator said: “Remember, WaterGuard
makes your water clean and safe. CHILDREN ARE ESPECIALLY LIKELY to become sick from
drinking untreated water. You can protect your family by always treating your water with WaterGuard.”
For respondents receiving the adult-focused message, the enumerator said, “Remember, WaterGuard
makes your water clean and safe. EVEN ADULTS can become sick from drinking untreated water.
You can protect yourself by always treating your water with WaterGuard.”
Respondents were randomly assigned to one of five offer prices: 5, 10, 15, 20, or 25 Ksh (5, 10, 15,
21, or 26 US cents based on 97 Ksh to the USD, the average exchange rate during study). The price
was removed from an envelope and shown to the respondent. The enumerator explained: “The number
in this envelope is the price at which you will be able to buy this bottle of WaterGuard. Would you like
[and be able] to buy this bottle of WaterGuard for [offer price] KSH?” Only respondents who were
able to pay the offer price at the time of the survey were allowed to purchase the bottle of WaterGuard
from the enumerator; anyone could purchase the product in town for 20 Ksh. Although one of the
offer prices exceeded the market price, respondents might nonetheless have purchased at the price of
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25 Ksh if they had a high WTP and valued the convenience of the product being sold to them directly
at their home.
2.4. Modeling Mean WTP and Correlates of Demand
The take-it-or-leave-it (TIOLI) format described above generates data comparable in structure to
that elicited through the hypothetical scenarios presented in stated preference contingent valuation
studies. Similar analytical methods can thus be used to estimate average WTP. This “referendum
format” provides a dichotomous outcome: whether the household purchased the bottle of WaterGuard.
Since we do not directly observe WTP, it must be inferred from the range which is known for each
respondent. For instance, if the respondent accepts the price offered, we can assume that their WTP is
equal to or greater than the offered price. If they reject the offered price, we assume that their WTP is
below the offered price or zero.
To avoid the prediction of negative WTP, traditionally-used parametric estimators can be truncated
at zero; however, this makes the models highly sensitive to distributional assumptions regarding the
upper tail [23]. As explained by Haab et al. [23], non-parametric estimation methods, such as the
Turnbull estimator, provide a straightforward method of estimating mean WTP without distributional
assumptions. We estimate three non-parametric estimates for average willingness to pay: Turnbull
lower bound, a corresponding upper bound estimate, and Kristom mid-point.
The Turnbull lower-bound estimate for average WTP is calculated by multiplying the fraction of
the sample within each range of WTP by the lower bound of these two prices. The WTP estimates
within each price range are then summed to estimate average WTP. We extend this model to an
“upper-bound” estimate in which it is assumed that respondents who refused to pay a given offer price
would have been willing to pay just below the offer price. Kristom [24] suggested a “mid-point”
estimator that assumes that WTP is uniformly distributed between two offer prices. We also present
mean WTP based on a probit model for comparison.
To examine the characteristics correlated with WTP, a multivariate probit model is used. Analysis
of the data was conducted using Stata11 (StataCorp LP, College Station, TX, USA) and was clustered
at the village level.
3. Results
3.1. Respondent and Household Characteristics
Table 1 provides summary statistics for the 854 respondents in the sample. A typical respondent in
the sample was a thirty-seven year-old female who had completed seven years of schooling. There was
one child under five in the household. Her family owned their house, which was constructed with mud
or cow dung walls and an iron sheet roof, and did not have electricity. Typical households owned two
cows, one cell phone, and one radio or cassette player.
Nearly all respondents reported to use a naturally-occurring spring as their primary water source.
Only 34% of respondents reported to perceive their water as “very clean”. In addition to individual
perception, village average of perceived drinking water quality for the source was used as an estimate
of water quality, removing some of the measurement error inherent in individual perceptions. Almost
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half of the respondents reported that they were aware of nearby cholera or typhoid outbreaks in the last
year and 11% reported that a member of the household had been sick in the last two weeks due to bad
water. Nearly all respondents had heard of WaterGuard or another type of chemical treatment and 81%
reported using chemical water treatment previously. Forty-two percent of respondents reported
that they had used WaterGuard or another type of chemical household water treatment product in
the last month.
Table 1. Mean and standard deviation of respondent and household characteristics,
perceptions of water and health, and water treatment knowledge and use.
Variable

Description

Mean (SD)

Respondent and household characteristics
Age of respondent

Calculated based on year born

36.88 (11.13)

Years of Education

Respondent years of education

7.03 (2.91)

Member of active savings group

1 if respondent is a member of an active savings group

0.66 (0.47)

Children under 5

1 if there is at least 1 child under 5 in the household

0.70 (0.46)

Cell phones

Average number of cell phones owned by households

1.02 (0.80)

Radios/cassette players

Average number of radios/cassette players owned by household

0.91 (0.48)

Cows

Average number of cows owned by households

2.22 (2.30)

Water and health
Individual perception of water

1 if respondent ranked their selected drinking water source as

source as “very clean”

“very clean”

Village average perceived water
source quality

0.34 (0.48)

Scale of 1–5 where 1 is very clean and 5 is very unclean

2.05 (0.52)

Knowledge of cholera or typhoid

1 if respondent is aware of cholera or typhoid outbreaks nearby in last year

0.42 (0.49)

Sick from contaminated water

1 for anyone sick from contaminated water in last 14 days

0.11 (0.31)

Has heard of WaterGuard product

1 if respondent has ever heard of WaterGuard

0.98 (0.12)

1 if respondent has ever used a chemical product to treat drinking water

0.81 (0.39)

Has ever treated drinking water with
a chemical product
Treated drinking water in last month

1 if respondent has used a chemical product to treat drinking water in last

with a chemical product

month

0.42 (0.49)

Randomization of households was successful; household and respondent characteristics are similar
across the assigned price cohorts: out of 60 means tests conducted, only two differed at the p < 0.05
level. This is slightly fewer than the 3% expected to differ based on chance (see Appendix 1).
3.2. Estimated Average WTP
Eight hundred fifty one respondents participated in the willingness to pay module. Fifty-two percent
of respondents purchased the bottle of WaterGuard at the price assigned to them. Figure 2 shows the
percentage of respondents who purchased WaterGuard at each of the offered prices. The percent of
households purchasing the product decreased from 84% at a price of 5 Ksh to 35% at the market price
of 20 Ksh.
Table 2 presents four estimates of average WTP: three based on non-parametric models (Turnbull
and Kristom) and one parametric probit model. We estimate average WTP to be approximately 16
Kenyan Shillings or 16 US cents. WaterGuard was sold for 20 Ksh at the time of the study so mean
WTP represented 80% of the market price.
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Figure 2. Percentage of respondents purchasing WaterGuard at the offered prices.

Table 2. Non-parametric and parametric estimates of average willingness to pay (WTP) in
Kenyan Shillings (Ksh).

Mean WTP

Non-parametric
Turnbull Lower bound
Kristom
13.26 Ksh
16.17 Ksh

Upper bound
19.07 Ksh

Parametric
Probit
15.58 Ksh

3.3. Household Characteristics Correlated with WTP
Table 3 gives the probit model for purchase of WaterGuard. Relative to a price of 5 Ksh,
households were statistically significantly less likely to purchase WaterGuard at higher prices, as we
would expect. Respondents who are part of an active savings group are statistically significantly more
likely to purchase WaterGuard at the offered price (p < 0.01). This makes sense, as these respondents
are likely more careful about managing money. Not having money in the house was the reason given
by all respondents who were interested in purchasing WaterGuard but were not able to do so at the
time of the survey. Respondents reporting to have used WaterGuard or another chemical treatment in
the last month were also more likely to purchase the product (p < 0.05).
We do not find a statistically significant relationship between having attended primary school and
the purchase decision. Alternative specifications for education (number of years of education or
categories of low, middle, or high education) were similarly not found to have a statistically significant
relationship with purchase decision. The coefficient on the principal components analysis (PCA)
wealth score based on household assets is positive and weakly statistically significant. As an
alternative measure to proxy for wealth, the number of cell phones owned by the household (which
ranged from 0 to 7 in the sample) was also modeled. The coefficient on number of cell phones owned
by the household was found to be positive and statistically significant, which may reflect wealth or
perhaps interest in “new” or “modern” products. Probit models including these additional education
and wealth specifications are provided in Appendix 2.
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Table 3. Full probit regression model for the purchase of WaterGuard.
Dependent Variable: Paid for WaterGuard
Price Offered (relative to 5 Ksh)
Offer Price 10 Ksh
Offer Price 15 Ksh
Offer Price 20 Ksh
Offer Price 25 Ksh

Probit
−0.563 ***
(0.178)
−1.012 ***
(0.162)
−1.355 ***
(0.148)
−1.841 ***
(0.174)

Respondent characteristics
Has attended primary school (dummy)
PCA normalized wealth score
Member of an active savings group
Has ever used chemical water treatment
Used chemical water treatment last month

−0.0519
(0.0990)
0.665 *
(0.377)
0.315 ***
(0.103)
(0.125)
(0.120)
0.247 **
(0.103)

Health and water characteristics
Individual perception of drinking water as “very clean”
Village average perceived water quality
Children under 5 in the household
Illness from bad water last 2 weeks
Knowledge of cholera or typhoid
Received the child message
Interaction: child under 5 × child message
Constant
Observations

−0.00419
(0.108)
0.0347
(0.115)
−0.0240
(0.156)
0.228
(0.151)
0.0479
(0.107)
0.0344
(0.148)
−0.145
(0.154)
0.520
(0.354)
813

Notes: Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.

None of the health and water characteristics, including having a child under the age of five in the
household or reporting recent household illness due to poor quality water, are statistically significant in
any of the models. The randomly assigned marketing message emphasizing children’s vulnerability
and the ability of WaterGuard to protect their drinking water had no effect, even among households
with children in this age group.
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To investigate the correlates of purchasing WaterGuard at the highest prices, we added a term
interacting whether a household was offered a high price and the wealth score. This term is thus equal
to zero for households offered a price for WaterGuard below 20 Ksh and equal to the wealth score for
those households that were offered a price of 20 or 25 Ksh. Table 4 presents the coefficients on the
interaction term and its components. We find that the coefficient on the interaction term is statistically
significant at the 5% level, indicating that wealthier households were more likely to purchase
WaterGuard at the two highest offer prices than poorer households. In addition, the same independent
variables as listed in Table 3 are included in the model, but coefficients are not reported here as they
are qualitatively identical to those shown in Table 3.
Table 4. Wealth score and high offer price interaction term and component variables from
probit regression model for the purchase of WaterGuard.
Dependent variable: paid for WaterGuard
Additional independent variables from Table 3 not shown
Interaction: wealth score × offer high price (20 Ksh or 25 Ksh)
Offer Price 20 Ksh (relative to 5 Ksh offer price)
Offer Price 25 Ksh (relative to 5 Ksh offer price)
PCA normalized wealth score
Observations

Probit
1.358 **
(0.645)
−1.564 ***
(0.157)
−2.067 ***
(0.179)
0.148
(0.477)
813

Notes: Robust standard errors in parentheses. Control variables shown in Table 3 are also included but not
reported here. *** p < 0.01; ** p < 0.05; * p < 0.1.

4. Conclusions
This study used randomly assigned prices and real purchase decisions to estimate average WTP for
WaterGuard and identify characteristics associated with demand in rural Kenya. We find that average
WTP for WaterGuard is approximately 16 Kenyan shillings or 16 US cents, 80% of the local market
price. Households that report to have used WaterGuard or another chlorine treatment product in the
last month are more likely to purchase the bottle of WaterGuard. Similar to Ashraf et al. [8] and
Kremer et al. [10], we find that respondents are willing to pay for WaterGuard at prices below the
market price, but they are highly price sensitive. It should be noted that 34% of respondents reported
that they perceived their drinking water to be very clean, which may have led to lower WTP; however,
these respondents reported to have used chemical water treatment products in the last month at nearly
the same rate as the rest of the sample (40% and 44% respectively).
Wealth is weakly correlated with the purchase decision across prices, and we find that wealthier
households are significantly more likely than poorer households to purchase WaterGuard at the market
price. Membership in an active savings group is highly statistically significantly associated with the
decision to purchase WaterGuard. However, none of the health or water variables are statistically
significantly associated with purchase decision. This is consistent with findings by Kremer et al. [10]
and Berry et al. [9] that households with young children that could benefit the most from use of
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household water treatment do not appear to be more likely to purchase these products. A message
emphasizing children’s vulnerability to waterborne disease had no effect on the decision of such
households to purchase WaterGuard, relative to those who received a message stressing that even
adults can become sick from drinking untreated water. It is not clear whether this message was
ineffective because it did not provide respondents with new information (they were already aware that
water treatment disproportionately benefits children), or whether different or more strongly worded
child or adult-focused messages would have been more effective at influencing purchase decisions.
The fact that respondents faced an actual purchase decision reduces a number of the biases
associated with hypothetical stated preference work. Nevertheless, social desirability bias is still a
threat in this experimental design, as respondents may have felt a social cost of refusing to buy
WaterGuard in the face-to-face interactions with study enumerators. In this study, WaterGuard was
sold to respondents by enumerators that came door-to-door, making it more convenient to purchase.
WTP might be lower if respondents had to travel to a shop to purchase the product. However,
WaterGuard is sold in the shops where respondents buy other goods, so purchasing WaterGuard would
be relatively convenient for many respondents. There are also organizations such as the Safe Water
and AIDS Program (SWAP) and LivingGoods, which use this model of selling health products
(including WaterGuard) door-to-door in the study area. Finally, this study sold subsidized WaterGuard
as a one-time offer. Respondents may have been less interested in purchasing the product if they
thought that they would need to continue to purchase the product at the higher market price in the
future to achieve the desired health outcomes. The fact that WaterGuard was offered at a discount
relative to the known market price may also have increased demand relative to a situation in which the
market price itself changed.
A limitation of this work is that we do not have information about whether these respondents
understood the connection between diarrheal disease and water quality. A recent study also in western
Kenya found that 70% of respondents attributed “dirty water” to be a cause of diarrhea [10], and given
the high rates of prior use of WaterGuard among our study population, it seems unlikely that lack of
understanding about the benefits of water treatment is a primary explanation for low WTP.
This study is one of the first rigorous estimations of average WTP for household drinking water
treatment in which consumers faced an actual purchase decision. The rate of purchase was 32% higher
among households offered WaterGuard at half of the market price at the time of the study compared to
those offered WaterGuard at the full market price. Given that diarrheal disease accounts for 20.5% of
child deaths in Kenya [25], reducing the price of WaterGuard could have substantial public health
significance. Additional research is needed on ways to provide consumers safe drinking water at prices
they are willing and able to pay.
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Appendix 1. Summary Statistics for Offered Price Groups
Table A1. Summary statistics of respondent and household characteristics across assigned
promotional prices. Mean and standard deviation is reported for those offered a price of 5
Ksh. For groups offered 10, 15, 20, or 25 Ksh, the coefficient and standard error of each
price dummy in a regression predicting each independent variable is displayed. Statistically
significant differences between the groups are marked *** p < 0.01; ** p < 0.05; * p < 0.1.
Variable
Village average perceived quality of
drinking water source
Children under 5 in the household
Illness in the household from bad
water in the last 2 weeks
Knowledge of cholera or typhoid
Received the child message
Interaction of having a child under
5 and child message
Age of respondent
Has ever used chemical treatment
Used chemical treatment in
the last month
Has attended primary school
(dummy)
Number of cell phones owned
by household
Member of an active savings group

Ksh5 mean
(SD)
2.00
(0.52)
0.69
(0.46)
0.11
(0.31)
0.48
(0.50)
0.50
(0.50)
0.32
(0.47)
35.90
(10.77)
0.77
(0.42)
0.45
(0.50)
0.52
(0.50)
0.97
(0.74)
0.62
(0.49)

Ksh10
(SE)
0.09
(0.06)
0.04
(0.05)
−0.03
(0.03)
−0.06
(0.05)
−0.01
(0.05)
0.03
(0.05)
0.88
(1.20)
0.04
(0.04)
−0.08
(0.05)
−0.04
(0.05)
0.09
(0.09)
0.09 *
(0.05)

Ksh15
(SE)
0.04
(0.06)
0.00
(0.05)
0.02
(0.03)
−0.05
(0.05)
0.02
(0.05)
0.07
(0.05)
0.90
(1.20)
0.00
(0.04)
0.00
(0.05)
−0.06
(0.05)
−0.01
(0.09)
0.06
(0.05)

Ksh20
(SE)
0.06
(0.06)
0.01
(0.05)
−0.01
(0.03)
−0.15 ***
(0.05)
0.01
(0.05)
0.02
(0.05)
2.15 *
(1.20)
0.02
(0.04)
−0.08
(0.05)
−0.06
(0.05)
0.04
(0.09)
0.02
(0.05)

Ksh25
(SE)
0.06
(0.06)
0.02
(0.05)
0.03
(0.03)
0.01
(0.05)
0.03
(0.05)
0.03
(0.05)
0.92
(1.20)
0.10 **
(0.04)
0.04
(0.05)
−0.06
(0.05)
0.10
(0.09)
0.00
(0.05)
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Appendix 2. Additional Probit Regression Models
Table A2. Probit regression models for the purchase of WaterGuard: alternative education
specifications (Models 1 and 2) and number of cell phones as a proxy for wealth (Model 3).
Dependent Variable: Paid for WaterGuard
Price Offered (relative to 5 Ksh)
Offer Price 10 Ksh
Offer Price 15 Ksh
Offer Price 20 Ksh
Offer Price 25 Ksh

(1)

(2)

(3)

-0.565***
(0.179)
-1.024***
(0.163)
-1.365***
(0.149)
-1.852***
(0.176)

-0.556***
(0.178)
-1.003***
(0.161)
-1.345***
(0.147)
-1.832***
(0.172)

-0.598***
(0.179)
-1.038***
(0.163)
-1.401***
(0.149)
-1.904***
(0.179)

Respondent characteristics
Years of education

-0.0199
(0.0168)
-0.0419
(0.102)
0.0670
(0.140)

Mid-education category dummy (7–8 years)
High-education category dummy (>8 years)

-0.104
(0.0995)

Has attended primary school (dummy)
PCA normalized wealth score

0.724*
(0.386)

0.585
(0.382)

0.319***
(0.104)
0.261**
(0.102)

0.317***
(0.103)
0.237**
(0.102)

0.259***
(0.0693)
0.301***
(0.103)
0.227**
(0.102)

-0.00876
(0.109)
0.0338
(0.115)
-0.0396
(0.163)
0.226
(0.151)
0.0447
(0.108)
-0.00661
(0.195)
-0.0842
(0.228)
0.657*
(0.387)
813

-0.00782
(0.108)
0.0353
(0.114)
-0.0745
(0.161)
0.225
(0.151)
0.0505
(0.107)
-0.0240
(0.195)
-0.0714
(0.230)
0.570
(0.377)
813

-0.0164
(0.110)
0.0296
(0.115)
-0.0873
(0.161)
0.227
(0.152)
0.0791
(0.112)
-0.00401
(0.196)
-0.0906
(0.227)
0.498
(0.382)
820

Number of cell phones owned by the HH
Member of an active savings group
Used chemical water treatment last month
Health and water characteristics
Individual perception: “very clean” water
Village average perceived water quality
Children under 5 in the household
Illness from bad water last 2 weeks
Knowledge of cholera or typhoid
Received the child message
Interaction: child under 5 × child message
Constant
Observations

Notes: Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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