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Executive Summary

The objective of this study was to rigorously measure willingness to pay for the anti-diarrhoeal Kit
Yamoyo product in rural Monze District, Zambia to inform scale-up decisions. The study utilized 4%"-
price Vickrey auction methodology to yield individual maximum willingness to pay for 217
individuals. The primary output of the study—a demand curve for Kit Yamoyo—is included in this
report.

The study yielded several major policy-relevant findings:

= Retail prices of over 10.00 ZMW —required if the current product were to be sold
profitably—could make Kit Yamoyo inaccessible to a large proportion of rural customers
(more than 90% of participants in this study).

= Over half of a relevant customer base (rural mothers with small children) may find Kit
Yamoyo unaffordable at any realistic retail price when customers do not have time to
organize finances in advance or become familiar with the product over time.

= 5.00 ZMW stands out as an important price point that could achieve purchase by a sizeable
proportion of rural customers (34% in this study).

The findings should complement existing and forthcoming data from other Colalife Operational Trial
Zambia (COTZ) operations and monitoring.

It is important to recognize that individuals’ stated willingness to pay were elicited under very
specific circumstances that differ from the shop-based retail channel envisioned for Kit Yamoyo
scale-up. This document includes details on the study set-up and differences between the study
setting and future retail setting, including information on the study area, sample characteristics,
research methodology, data gathering exercises, and Kit Yamoyo informational presentation.

Background

Colalife has developed Kit Yamoyo, a single-course oral rehydration salt (ORS) and zinc diarrhoea
treatment designed to be distributed via private sector channels. To help optimize Kit Yamoyo’s
business and pricing model, IDinsight was engaged to measure willingness to pay for Kit Yamoyo
amongst mothers in rural Zambia. The three-week study was integrated into the ongoing Colalife
Operational Trial Zambia (COTZ) project that piloted and monitored Kit Yamoyo’s product
development, distribution, and retail for the Zambian market.?

This study utilized a 4™-price Vickrey auction methodology to measure willingness to pay for Kit
Yamoyo among a non-random sample of 217 participants living nearby 12 public health event sites
in Monze District. Individuals’ stated willingness to pay was used to produce a demand curve that
indicates the proportion of participants who were willing to pay for Kit Yamoyo across a range of
price points. The findings are highly context-dependent but can—in conjunction with other COTZ
findings—be used to inform retail pricing in Monze District and other rural settings in Zambia.

1 This study was covered under Colalife ethical approval process through ERES Converge.
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Study Context and Description

Study Area

The study took place in Monze District in Zambia’s Southern Province, 190 kilometers from Lusaka by
road. Approximately 200,000 people live in Monze, with about 20% living in Monze town’s urban
and peri-urban area (Monze Urban and Manungu wards).? According to the Monze Environmental
Health Officer, an estimated 40% of the district’s population lacks access to safe drinking water. Of
the nine health facilities surveyed, only one facility reported running out of ORS stock at any point
over the past two months, but most health facility staff noted that ORS does periodically stock out
on brief occasions throughout the year.? All facilities have also stocked zinc tablets, although it was
not assessed if zinc was stocked out at any health facilities during the study period.

Survey Methodology

A 4™-Price Auction was used to elicit participants’ willingness to pay for Kit Yamoyo. Adapted from
the 2"-Price Vickrey Auction, the 4™-price auction is structured to reveal all auction participants’
maximum willingness to pay for a given product or service. In the sealed-bid auction, participants
secretly submit bids for a product. The three highest bidders win the auction and are required to
pay for the product at the price of the 4" highest bid. Unlike in a traditional auction (in which a
highest bidder wins and must pay the price bid), the Nth-price auction rules do not provide
participants any incentive to attempt to save money by strategically bidding less than their true
maximum willingness to pay. Secret, sealed bidding also minimizes risk of participant collusion.*

Other methodologies to measure willingness to pay were also considered, including a “take it or
leave it” retail shop-based approach with vouchers of randomly determined subsidy levels and other
Becker-de Groot-Marschak (BDM) games in group settings. Shop-based approaches were ruled out
due to time and cost considerations , and the 4th-price auction was chosen over BDM approaches
because of on-site operational considerations.®

The auction implementation process is described in Figure 1.% All of these activities were conducted
with the support of Monze’s District Medical Office (DMO) representatives who helped to arrange
site visits, introduce the team to facility in-charges, and accompanied the research team on most site
visits.

2 Central Statistics Office, the Republic of Zambia. 2010 Census of Population and Housing.
http://unstats.un.org/unsd/demographic/sources/census/2010 phc/Zambia/PreliminaryReport.pdf

3 Monze Urban, the only clinic to report running out of ORS stock recently, apparently runs out of ORS stock on a regular basis. One box of
ORS units is opened at the beginning of each week and frequently expires before a new box can be opened the following week.

4 For more information, see:

--Breidert C, Hahsler M, Reutterer T. “A Review of Methods for Measuring Willingness-To-Pay.” Innovative Marketing, 2006.
--Werenbroch K, and Skiera B. “Measuring Consumers’ Willingness to Pay at the Point of Purchase.” Journal of Marketing Research, 39(2):
2002.

--Kagel J, and Levin D. “Auctions: A Survey of Experimental Research, 1995-2010.” OSU Department of Economics, 2011.
<http://isites.harvard.edu/fs/docs/icb.topic1002778.files/8.1%20Auction chapter 1 11 all.pdf>

5 Considerations included: Comprehensibility to participants in a group setting; Ease of collecting payments from a defined number of
winners per auction; The number of kits available to sell over the course of the study.

6 More detailed descriptions of methodology and implementation are found in the study’s Research Protocol and in the Implementer
Guide.
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Figure 1: 4™-Price Vickrey Auction Process

1

The study team meets with facility staff to discuss Kit Yamoyo, study details/activities, and
integrating health talk and auction activities around provision of clinical services.

Health facility staff convene all Under-5 Clinic attendees waiting to receive services for a
health talk, introducing the study team from Keepers Zambia Foundation and IDinsight.

The study team delivers a 30-40 minute interactive health talk that includes information on
diarrhoea (what it is, causes, prevention, treatment, etc.), a description of Kit Yamoyo's
contents, and a guided demonstration of the product.

All health talk attendees are polled (in a group setting) to determine whether they live within
about 20 minutes to the clinic site.

If less than 30 attendees live within 20 minutes from the site, then all are asked to
participate in an auction (an opportunity to purchase Kit Yamoyo). If more than 30
participants live within 20 minutes from the site, then up to 30 of these participants are
randomly selected to participate in an auction. Final participants are randomly assigned to
up to two groups of no more than 15 participants each.

A questionnaire is administered with each auction participant to assess potential predictors
of willingness to pay for Kit Yamoyo, including data on demographics, wealth and income,
and diarrhoea.

The auction’s rules and logic are described and discussed in detail with the help of posters
and examples. In order to verify understanding of the auction’s rules and outcomes, a
preliminary “practice” auction is conducted in which participants bid for a small item
(sample-sized baby soap or biscuits) using small candies instead of money.

After final questions are addressed and the rules reviewed another time, the implementer
conducts the auction for Kit Yamoyo. Three winners remain to receive Kit Yamoyo and
arrange payment.’

Implementation Data

Over three weeks, 217 participants® took part in 19 auction events across 12 distinct Under-5 /
Universal Childhood Immunisation (UCI) health facility sites. Half of activity sites were at “static”
health facilities, and half were at rural village sites where facilities provide outreach under-5 services
directly in communities. Figure 2 provides catchment facility, distance, and participation details by
site, and Figure 3 shows the geographic distribution of static and outreach sites in Monze District
relative to Monze town and the district’s largest paved road. Participant sampling was not random,
but activity sites were selected to ensure a mix of rural and peri-urban participants.

7 Winners paid using money with them, borrowed from friends/family, or went to retrieve money (in study vehicle or by foot).

8225 participants were included in study activities. 8 participants were dropped from the sample due to payment default or ineligibility
due to being facility staff/volunteer persons, leaving 217 observations. This sample facilitated 90% confidence bounds of up to +9% at the
greatest, when accounting for intra-cluster correlations.



Figure 2: Survey Site Details
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Visit Catchment Area . ) Distance to Distance to ..
. Village/Site i Participants
# Facility Facility (km) Town (km)
1 ZCA (static) -- 4.6 13
2 BANAKAILA (static) - 37.6 7
3 HAMAPANDE (static) - 15.2 12
4 CHISEKESI (static) - 17.2 24
5 KATIMBA CHIYUMI 6.9 27.7 26
6 ST. MARY’S (static) -- 9.6 17
7 MANUNGU GAALI 8.0 7.9 28
8 ZCA KAYUNI EAST 6.2 8.8 13
9 KAUMBA KAUMBA SOUTH 3.9 11.8 14
10 MANUNGU (static) -- 1.0 22
11 ST. MARY’S MUIJAYALISO 2.1 9.9 26
12 MONZE URBAN KAYUNI 11.1 11.1 15
Figure 3: Map of Survey Activity Sites in Monze District
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Sample Characteristics

The study participant sample was selected from Under-5 clinic attendees that consisted of mothers
(or other caretakers) with young children most at risk to diarrhoea. As immunisation rates are very
high in Zambia and Southern Province, the sample should be fairly representative of other
caretakers of young children in the facility catchment areas. It should be noted that the population
of attendees at Under-5 clinic tends to be skewed towards caretakers looking after younger children
(when more immunisations are scheduled and when other post-natal or growth monitoring services
are more vital). However, many of these attendees also have older children under their care as well.
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Figure 4 provides statistics collected on demographics, income and wealth, and diarrhoea (as well as
access to health facilities and ORS). A high proportion of participants reported cases of diarrhoea
affecting children under five within their household in the past day. A majority of participants—
almost all mothers—had completed secondary school and possessed an independent source of
income. A histogram of participant ages is found in Appendix A.

Figure 4: Self-Reported Participant Data (N=217)°
Demographics

Female (all but one)
Mothers (vs. sisters, grandmothers, etc. attending clinic with child) 96%
Mean household size® 6.2
Mean under-5 children per household 1.9
Attaining secondary-level education 54%
Attaining tertiary-level degree/diploma 3%
Urban'! 10%
Primary income earners of household 13%
Earn independent source of income 66%
Live in household with metal roof, cement floor, and a mobile phone 40%
Live within 20 minutes of health facility 44%
Live over 6km from health facility 38%
Live with under-5 child who had diarrhoea in past MONTH 74%
Live with under-5 child who had diarrhoea in past DAY 28%

Demand Curve

Auction responses were used to generate the Kit Yamoyo demand curve in Figure 5. The graph
shows the proportion of participants who were willing to pay for Kit Yamoyo at price points between
0.00 and 18.50 Zambian kwacha (ZMW). The 90% confidence interval of demand at each price point
is outlined around the demand curve.'>*3

9 Urban and facility access statistics not self-reported

10 According to the 2010 Census of Population and Housing, the average household size in Monze District was 5.9 people.

1120% of Monze’s population is urban/peri-urban according to 2010 Census

2 The confidence intervals at each price point (e.g. 5.00 kwacha) expresses the reliability/uncertainty of each point estimate. Were this
study repeated in the same population parameter, 90% of the studies could be expected to find point estimates of willingness to pay
within the confidence interval.

13 This confidence interval accounts for intra-cluster correlation across 12 sites to more accurately reflect demand across a wider statistical
population of similar site locations.
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Figure 5: Kit Yamoyo Demand Curve

Demand Curve for Kit Yamoyo in Monze District
Based on 217 observations taken from 2-18 Oct_, 2013, at 12 locations
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The grey area represents the 90% confidence interval.

= Fifty percent of respondents were not willing to pay more than 2.50 ZMW for Kit Yamoyo,
which suggests that a large proportion of a relevant rural customer base may not find Kit
Yamoyo’s retail price acceptable at any realistic price-point—at least when Kit Yamoyo is first
introduced or finances cannot be organized ahead of time.

= Less than 10% would pay at least 10.00 ZMW, the approximate unsubsidized retail cost of the
current Kit Yamoyo product model.

= The 5.00 ZMW price point stands out as a particularly important price. While 34% of
participants bid at least 5.00 ZMW for the product, only about half of those participants (18%)
were willing to pay any greater amount. 12% uptake was identified at the 7.50 ZMW price point.
The data suggests that a marginal increase in Kit Yamoyo’s retail price beyond 5.00 ZMW could
turn away a relatively large proportion of potential customers.

Appendix B provides the above data in table format, indicating the proportion of participants willing
to pay at each price point along with confidence intervals for the sample population. Appendix C
provides histograms showing the distribution of bids for Kit Yamoyo.
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Further Analysis

All participants completed a questionnaire with questions regarding demographics, income and
assets, and household diarrhea incidence.* The survey data provides indications of how customer
characteristics are associated with increased willingness to pay.

A linear multivariate regression was used to examine the association of six key independent
variables (age, education, independent source of income, current incidence of under-five diarrhoea,
durable assets, and static/outreach event status) with willingness to pay. This analysis revealed
that:

= Only age and access to an independent source of income were significantly associated
with willingness to pay (>90% confidence).

= Older participants paid more for Kit Yamoyo, though only up to age 30 (+0.05 ZMW per
additional year).

= Participants with independent sources of income paid less for Kit Yamoyo (-0.63 ZMW).%®

= Ownership of durable household assets (metal roof, cement floor, gas/electric stove, mobile
phone, bike, radio) was positively associated with willingness to pay (78% confidence).'®

= Qutreach sites were more weakly associated with increased willingness to pay (+0.97 ZMW)

Other variables—recent/current incidence of under-five diarrhoea and educational attainment—
were not significantly related to bidding behaviour.

As mentioned, after controlling for other factors, participants at outreach sites bid almost 1 kwacha
more than static-site participants living within about 20 minutes from a health facility. However—
among the outreach participants themselves—there was no significant relationship between their
distance from the nearest health facility (ranging from 2.1 to 11.1 kilometers) and increased
willingness to pay.

Overall, the observed variables explain a very low proportion of the variance in willingness to pay
(R-squared = 0.045). The vast majority of the variance in willingness to pay (more than 95%) is
explained by other factors. Therefore, strong conclusions should not be drawn from these sub-
analyses.

Figure 6: Multiple Regression Outputs — Variable Effects and Statistical Significance

Variable Incremental
Variable e Effect P-Value
(zMw)
Age'’ 14-53 +0.05 0.036
Secondary Education Attainment yes/no +0.41 0.635
Tertiary Education Attainment yes/no +0.93 0.740
Independent Source of Income Status yes/no -0.63 0.099
Current U-5 Diarrhoea Incidence yes/no -0.35 0.642
Durable Assets (aggregate score)'® 0-9 +0.22 0.225
Static Event yes/no -0.97 0.290

1 For reference, see survey (English/Tonga versions) in Participant Packet (field materials).

15 While independent income status is uncorrelated with ownership of durable assets, a hypothesis is that women with independent sources
of income are more cash-constrained.

16 Ownership of a mobile phone, bike, or radio were each associated with a 0.25 ZMW increased willingness to pay; metal roof, cement floor,
and gas/electric stove ownership were each associated with a 0.50 ZMW increased willingness to pay.

17 Age’s association with willingness to pay is actually quadratic. The positive relationship between age and willingness to pay is relevant for
participants age ~15-25. Age has less effect after age 25, and maximum willingness to pay actually declines slightly across participants older
than 30.

18 2 pts. for owning assets ‘metal roof’, ‘cement floor’, and ‘gas/electric stove’; 1 pt. for owning assets ‘mobile phone’, ‘bike’, and ‘radio’

7



o IDinsight

DATA. DECISIONS. DEVELOPMENT.

Further sub-sample analysis, highlighting the median and average willingness to pay for Kit Yamoyo
of various categories of participants is found in Appendix D.

Interpreting the Willingness to Pay Data

The purpose of this study was to provide indicative findings to inform future Kit Yamoyo marketing
and retail activities in rural Zambia. Importantly, the data collected in this study and analyzed in this
report describes a particular sample of participants who may not perfectly reflect the actual
potential population of Kit Yamoyo customers in Monze or other locations in Zambia. In addition,
the retail setting and context used to collect data would necessarily differ from Kit Yamoyo’s actual,
scaled-up shop retail. Besides the auction retail setting differing from a shop setting, participants in
the study also had no awareness of Kit Yamoyo or any expectation of spending money at Under-5
Clinic. Finally, when making programmatic decisions about Kit Yamoyo’s scaled-up retail pricing, this
study’s findings should not only be understood contextually but also be supplemented by other
COTZ project data.

Potential Biases

Certain factors that could over- or underestimate actual or more realistic scaled-up demand for Kit
Yamoyo should be kept in mind when using this study’s results.

Figure 8: Potential Sources of Bias in the Demand Analysis

Potential Upward Biases Potential Downward Biases

« Intensive and experienced pre-auction direct |  Single/first-time exposure to Kit Yamoyo to

marketing that might not represent retailer
and/or mass marketing

e Competitive “gambling” behaviour in auction
context

e Peer pressure

e Study attrition by eligible participants (who
might have been systematically less
interested in Kit Yamoyo than consenting
participants) not accounted for in analysis®

o Potential “non-sincere” bidding by auction

audience previously unfamiliar with the
product

Similar auction rules in other settings have
been shown to elicit lower willingness to pay
than simpler “take it or leave it”
methodologies.?*??

Hesitancy to spend money that is at
household and/or insufficient time to
organize finances without advance
knowledge of sale opportunity

losers not accounted for in analysis?

In early auctions, a couple of participants sometimes looked at each other’s bids and oftentimes
submitted identical bids. This phenomenon (breaching auction rules) may have had a marginal if
unclear effect on willingness to pay measured, but it does highlight the potential fickleness of
willingness to pay for a low-cost product. The few participants who wanted and agreed to pay for Kit
Yamoyo at a higher price than their submitted bid at the auction’s conclusion may have had an
imperfect understanding of the auction’s logic, or they could have simply reevaluated their
willingness to pay (and the value they perceived in the product) after seeing the bids of other

19 At least nine under-5 clinic attendees were eligible to participate but did not. Many of these potential participants were slated to take
part in a second auction group but disappeared to presumably receive services.

20 4 out of 59 auction winners (7%) could/would not pay for Kit Yamoyo at the selling price, indicating that their bids did not reflect true
maximum willingness to pay (obervations dropped from sample). Non-winners may also have bid higher than they would have been
willing to pay, but the four defaulters may have been unique in not understanding the auction rules and/or its seriousness.

21 See:

Berry J, Fischer G, and Guiteras R. “Incentive Compatibility in the Field: A Test of the Becker-Degroot-Marschak Mechanism.” 2011.

22 The auction’s logic was heavily emphasized and demonstrated throughout activities. However, several participants did say they would
purchase a kit at a higher price than their bid, and two kits were sold to such participants to confirm their higher willingness to pay.
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participants. Similarly, knowledge of Kit Yamoyo’s advertised price might have led some people to
valuate the product differently. The study’s aggregated data should help to control for individuals’
different on-the-spot decision-making about maximum willingness to pay.

Complementing COTZ Data

This study measured the proportion of the sample willing to pay for Kit Yamoyo across a range of
price points. It does not necessarily say what absolute purchase uptake would look like in different
types of retail locations or settings. As discussed, the 5.00 ZMW price point stands out in this study
as an acceptable retail price to about a third of the sample, which is also the provisional retail price
used in the Kalomo and Katete pilot trials. While the demand curve suggests that ~34% of the
Monze sample would be willing to pay for Kit Yamoyo when understanding diarrhoea’s risks and Kit
Yamoyo’s benefits, COTZ retail data from pilot districts could be suggestive how this measured
demand translates into retail-setting demand.

Conclusion
This study’s findings may be useful to ColaLife and other stakeholders in two complementary ways:

1. From a business model perspective, by informing the viability of potential retail prices (as
well as kit design and costs), especially when Kit Yamoyo is introduced in rural areas.

2. From a health access perspective, by understanding the degree of access to ORS/zinc that Kit
Yamoyo, retailed at certain price points, might realistically provide to rural communities and
households.

The following conclusions/recommendations are derived from this study, which can be considered
more holistically in line with other COTZ findings and operational experience:

Recommendations

1 Retail price of 5.00 ZMW could be an optimal introductory price in rural areas.

2 | Retail prices of 10.00 ZMW or greater may not yield high uptake in rural areas.

Subsidies could be considered, at least when Kit Yamoyo is introduced, or if production

: and distribution costs cannot be reduced sufficiently.
To attract initial retail uptake commensurate with this study’s demand curve, significant
a marketing, retail-level promotion, and community health worker endorsement could be

required to match the active engagement around diarrhoea and Kit Yamoyo prior to
bidding.

Emphasis could be placed on increasing demand for Kit Yamoyo over time. Affordable
5 introductory pricing could facilitate community familiarity with the product and improve its
perceived utility or value.
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APPENDIX A: Participant Age Distribution

Distribution of Participant Ages
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APPENDIX B: Demand Data

PRICE POINTS Percent Willing to o 90% Confidence
-— Confidence

ZMW USD VY Interval Range
0.50 $0.09 94.0% +4.4% 90-98%
1.00 $0.19 89.9% +5.6% 84-95%
1.50 $0.28 77.0% +7.8% 69-85%
2.00 $0.37 67.7% +8.6% 59-76%
2.50 $0.46 50.2% +9.2% 41-59%
3.00 $0.56 46.1% +9.2% 37-55%
3.50 $0.65 40.6% £9.1% 31-50%
4.00 $0.74 39.2% +9.0% 30-48%
4.50 $0.83 35.5% +8.8% 27-44%
5.00 $0.93 33.6% +8.7% 25-42%
5.50 $1.02 18.4% +7.2% 11-26%
6.00 $1.11 17.1% +6.9% 10-24%
6.50 $1.20 13.8% +6.4% 7-20%
7.00 $1.30 13.4% +6.3% 7-20%
7.50 $1.39 12.9% +6.2% 7-19%
8.50 $1.57 11.1% +5.8% 5-17%
9.00 $1.67 10.6% +5.7% 5-16%
9.50 $1.76 10.1% +5.6% 5-16%
10.00 $1.85 8.8% +5.2% 4-14%
10.50 $1.94 6.5% +4.5% 2-11%
12.50 $2.31 5.5% +4.2% 1-10%
15.50 $2.87 3.7% +3.5% 0-7%
16.00 $2.96 3.2% +3.3% 0-6%
17.50 $3.24 2.8% +3.0% 0-6%
18.00 $3.33 1.8% +2.5% 0-4%
18.50 $3.43 0.9% +1.8% 0-3%

12
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APPENDIX C: Distribution of Bids

Bids Submitted for Kit Yamoyo

Based on 217 observations
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APPENDIX D: Sub-Sample Data Summaries

Sub-Sample Summary Analysis
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A “ 723 > A «“ ” <=
HOUSEHOLD ggregate (?‘s;s;e;)score 5 ggregate ( ::;Z:) ;core 5
:“S_SZE:;) Median 4.00 4.00
- Average 4.81 3.40
At least 25 yrs. (n=115) Less than 25 yrs. (n=102)
AGE Median 3.00 2.00
(N=217) - -
Average 4.30 3.46
FACILITY ACCESS ' Outreach event site (n=122) Static event site (n=95)
(N=217) Median 3.00 2.00
- Average 4.03 3.74
INDEPENDENT Independent income (n=144) No independent income (n=65)
INCOME SOURCE | Median 2.25 2.00
(N=209) Average 3.71 4.10
Secondary-level education No secondary-level education
EDUCATION (n=125) (n=92)
(N=217) Median 2.00 2.50
Average 3.98 3.80
UNDER-EIVE U-5 diarrhoea in past day No U-5 diarrhoea in past day
(n=58) (n=145)
DIARRHOEA -
(N=203) Median 2.00 2.50
- Average 3.54 4.22

Comparison of Average Willingness to Pay by

Sub-sample Categories
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23 2 pts. for owning assets ‘metal roof’, ‘cement floor’, and ‘gas/electric stove’; 1 pt. for owning assets ‘mobile phone’, ‘bike’,
and ‘radio’
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