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Executive Summary 
The objective of this project was to measure willingness to pay for two anti-diarrhoeal Kit Yamoyo 
products – “screwtop” and “flexipack” – in urban Kitwe and Ndola Districts, Zambia.  The project 
utilized an Nth-price Vickrey auction methodology to assess participants’ maximum willingness to 
pay for a given product.  This willingness to pay data was then used to generate demand curves for 
the screwtop and flexipack products.   
 
Findings include: 

• The demand for the screwtop and flexipack products is virtually identical.  At no price point 
was the demand for the screwtop meaningfully larger or statistically different than the 
demand for the flexipack.  Since the flexipack is significantly cheaper to manufacture, it is 
likely to be a more profitable product than the screwtop in many settings.  

• The price point of 5.00 ZMW stood out for both products.  Around 27% of participants were 
willing to pay at least 5.00 ZMW for either the screwtop or flexipack, with only 14% willing to 
pay more than 5.00 ZMW.  5.00 ZMW could serve as the optimal price in urban areas, 
especially since the flexipack is potentially commercially viable at that price.   
 

• Over half of a relevant customer base (urban caregivers with small children) may find Kit 
Yamoyo unaffordable at any profitable retail price.  In the auction setting, when 
participants were unfamiliar with the product and did not have advance notice to organize 
finances, fewer than half the participants were willing to pay more than 2.00 ZMW for either 
product.   

Overall, marketing the flexipack for 5.00 ZMW stands out as a commercially viable Kit Yamoyo 
product-price combination that maximizes uptake.   

It is important to recognize that the data collected for this study may not perfectly reflect all urban 
areas ColaLife eventually plans to reach with Kit Yamoyo.  Also, the participants’ willingness to pay 
was collected under very specific circumstances that differ from most retail settings where Kit 
Yamoyo will be sold. These limitations and potential biases are discussed in the document, along 
with study specifics, data analysis, results, and recommendations for ColaLife. 
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Background 
ColaLife has developed Kit Yamoyo, a diarrhoea treatment kit for children that features four 200 ml 
oral rehydration salt (ORS) sachets, 10 zinc tablets, and a bar of soap. It is designed to be distributed 
via private sector channels and is currently sold in select Zambian districts.  To help optimize Kit 
Yamoyo’s pricing and product design choices, IDinsight was engaged to measure willingness to pay 
for two different Kit Yamoyo product designs – flexipack and screwtop jar– amongst mothers and 
other caregivers in urban Copperbelt.  The study ran from February – March 2014.1   

The study utilized a 4th-price Vickrey auction methodology2 to measure willingness to pay for both 
Kit Yamoyo product designs. 216 individuals participated in the screwtop auction, and another 209 
individuals participated in the flexipack auction.  No individual was offered both products, or 
participated in more than one auction.  All 425 participants lived in urban compounds of Kitwe and 
Ndola districts. Individuals’ stated willingness to pay was used to produce demand curves that 
indicated the proportion of participants who were willing to pay for each product across a range of 
price points.  The findings are highly context-dependent but can be used to inform retail pricing in 
urban Kitwe and Ndola Districts and other urban settings in Zambia. 
 
 
Study Context and Description 
Study Area  

The study took place in Kitwe and Ndola districts in Zambia’s Copperbelt Province. Kitwe is 
considered the primary industrial area of the Copperbelt and is the second largest city in Zambia 
with a population of approximately 500,000. Ndola, the commercial capital city of the Copperbelt, is 
located 64 kilometers east of Kitwe and 320 kilometers north of Lusaka. It is the third largest city in 
Zambia with a population of approximately 450,000.3, 4 

Data were collected from 29 auctions conducted at static and outreach sites of six health facilities in 
Kitwe and four health facilities in Ndola.  Of these ten health facilities, one facility reported being out 
of ORS stocks for two months preceding the study.  This facility, and two other facilities, also 
reported being stocked out of zinc for the two months preceding the study. ORS and zinc stock data 
for each facility can be found in Appendix A. 

 
Survey Methodology  

An Nth-price, sealed-bid, Vickrey auction was used to elicit participants’ willingness to pay for Kit 
Yamoyo. In this type of auction, which is designed to reveal all auction participants’ maximum 
willingness to pay, participants secretly submit bids for a product. The first through Nth-1 highest 
bidders win the auction and must pay at the Nth-highest price. An Nth-price, sealed-bid, Vickrey 
auction was chosen over other methodologies, such as 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, for the following reasons:5 

                                                             
1 This study received ethical approval by the Zambian IRB through ERES Converge in Lusaka, Zambia 
2 In cases where the auction sample was not large enough, a 2nd or 3rd-price Vickrey auction methodology was used 
3 Zambia Tourism: http://www.zambiatourism.com/  
4 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 
5 For more information, see: 
--Breidert C, Hahsler M, Reutterer T. “A Review of Methods for Measuring Willingness-To-Pay.” Innovative Marketing, 2006. 

http://www.zambiatourism.com/
http://unstats.un.org/unsd/demographic/sources/census/2010_phc/Zambia/PreliminaryReport.pdf
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• Since the study team was seen as an outside NGO coming in to help the participants, it was 
important to have more than one participant “win” the product 

• The auction concept, in which the highest bidders win, was easier for participants to 
understand compared to other methods 

• A fixed N per auction made it straightforward to predict the number of each product 
needed for the study 

• Unlike a traditional auction, in which the highest bidder wins and must pay the price bid, 
participants were not incentivized to try and save money by strategically bidding less than 
their true maximum willingness to pay 

• Sealed bidding minimized risk of participant collusion 

The target auction size was between 10-20 participants.6 In those scenarios, the Nth-price auction 
was run as a 4th-price auction – the three highest bidders won the auction and were required to pay 
for the product at the price of the 4th highest bid. If more than three participants bid the same price 
so that there would be more than three winners, the winners were randomly chosen among the top 
bidders. There were five auctions in which fewer than ten women were available for the auction. For 
auctions with eight or fewer participants, the number of Kit Yamoyos available was decreased 
proportionally to the size of the auction.7 

Auctions were conducted with caregivers who had come to the clinic for a specific service (i.e. 
under-five visit, antenatal care (ANC), postnatal care (PNC), etc). These caregivers listened to a 
health talk on diarrhoea and a demonstration of the Kit Yamoyo. Those who wished to participate in 
the auction gave informed consent and then completed a survey on background characteristics and 
diarrhoea incidence in their household. After a description of the auction process, a mock auction 
was done to familiarize participants with the methods, followed by the real auction. In cases of a 
large number of auction participants, the group was divided into multiple auctions that were 
conducted independently of each other. It was emphasized that participants were expected to pay if 
they won. The auction implementation process is detailed in Table 1.8  All of these activities were 
conducted with the support of the Kitwe and Ndola District Health Office (DHO) representatives who 
helped to arrange site visits. 

 
Implementation Data 

Over two weeks, 425 participants9 took part in 29 auction events across 13 locations in 10 distinct 
health facilities in Kitwe and Ndola Districts (Table 2).  

 

                                                                                                                                                                                              
--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 
--C. Noussair et al. “Revealing  Consumers’ Willingness to Pay: Comparison of BDM and the Vickrey Auction. Journal of Economic 
Psychology. 2002 March;25:725-741. 
6 There were three cases where there were more than 20 participants (21, 22, and 22 participants) and five cases where there were fewer 
than 10 participants (6, 8, 8, 9, and 9 participants).  
7 Auction with 6 people = 1 winner, 8 people = 2 winners (*1 exception to this – before the decrease of winners proportional to auction 
group size was implemented, there were 3 winners for an 8-person auction) 
8 More detailed descriptions of methodology and implementation are found in the study’s Research Protocol and in the Implementer 
Guide. 
9 437 participants were included in study activities. Eight participants were dropped from the sample because they left before bidding for 
the Kit Yamoyo, and four participants were dropped from the sample because they were under-age, leaving 425 observations.  This sample 
facilitated 90% confidence bounds of up to ±14.5% at the greatest, when accounting for intra-cluster correlations. 

http://isites.harvard.edu/fs/docs/icb.topic1002778.files/8.1%20Auction_chapter_1_11_all.pdf


 
 

 5 

Table 1. 4th-Price Vickrey Auction Process 

1 The study team met with facility staff to discuss Kit Yamoyo, study details, and integration of 
the health talk and auction activities with the provision of clinical services. 

2 Health facility staff introduced the study team to the caregivers who had come for the 
previously-identified clinical service (Under-5, Antenatal, Postnatal, etc.). 

3 The study team delivered a 10-20 minute interactive health talk that included information on 
diarrhoea (what it is, causes, prevention, treatment, etc.), a description of Kit Yamoyo’s 
contents, and a guided demonstration of the product. 

4 Verbal and written consent was received from those interested in participating in the event. 

5 A questionnaire was administered with each auction participant to collect data on 
demographics, education, wealth, and diarrhoea incidence. 

6 The auction’s rules and logic were explained in detail with the help of posters and examples.  

7 In order to verify understanding of the auction’s rules and outcomes, a preliminary “practice” 
auction was conducted in which participants bid for a marker using small candies instead of 
money. 

8 After final questions were addressed and the rules reviewed another time, the implementer 
conducted the auction for Kit Yamoyo.  Auction winners remained to receive Kit Yamoyo and 
arrange payment.a 

a
 Winners paid using money brought to the facility with them, borrowed from friends/family, or went to retrieve money from their homes 

(in study vehicle or by foot). 

 
Table 2. Summary of Participant Numbers 

District Screwtop Flexipack TOTAL 
Kitwe 109 102 211 
Ndola 107 107 214 
TOTAL 216 209 425 
 

Half of the auction sites in Ndola were at static health facilities, with the other half at facility 
outreach sites. All auction sites in Kitwe were at static health facilities, as the facilities did not have 
fuel in March to conduct outreach activities. Table 3 provides catchment facility, distance, and 
participation details by site, and Figure 1 and Figure 2 show the geographic distribution of the 
auction sites.  Participating facilities were selected to ensure a mix of size and services.   
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Table 3. Survey Site Details 

Visit District Catchment Area 
Facility Outreach Site 

Distance 
to 

Facility 
(km) 

Distance 
to Town 

(km) 
Type of Kit Participants 

1 Ndola MUSHILI  Zone A 1 6 Screwtop 9 

2 Ndola MUSHILI (static) -- 6 Screwtop 11 

3 Ndola NEW MASALA Zone C 
Shelter 

28 4 Screwtop 33 

4 Ndola NEW MASALA Zone C 
Baptist 

28 4 Screwtop 35 

5 Ndola NEW MASALA (static) -- 28 Screwtop 19 

6 Ndola MUSHILI (static) -- 6 Flexipack 31 

7 Ndola CHIPOKOTA 
MAYAMBA 

(static) -- 5 Flexipack 46 

8 Kitwe BUCHI (static) -- 3 Screwtop 6 

9 Kitwe CHIMWEMWE (static) -- 6 Flexipack 40 

10 Kitwe CHIMWEMWE (static) -- 6 Screwtop 8 

11 Kitwe WUSAKILE (static) -- 4 Flexipack 44 

12 Kitwe KAWAMA (static) -- 8 Screwtop 39 

13 Kitwe KAWAMA (static) -- 8 Flexipack 18 

14 Kitwe LUANGWA (static) -- 7 Screwtop 32 

15 Kitwe NDEKE (static) -- 5 Screwtop 24 

16 Ndola TWAPIA Lemon 
Buyantanshi 

1 6 Flexipack 30 

*Note: As stated in Auction Methodology, the target auction size was between 10-20 participants. When there were more participants 
than that, with the exception of 3 auctions (21, 22, and 22 participants), groups were split into multiple auctions that were run 
simultaneously. When there were fewer participants than the target size, the number of kits was proportionally decreased. 
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Figure 1. Map of Survey Activity Sites in Kitwe District 

Figure 2. Map of Survey Activity Sites in Ndola District 
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Sample Characteristics 

The participant sample was selected from caregivers attending under-5, antenatal, postnatal, family 
planning, and outpatient department clinics. In addition, there were two auctions held in community 
mobilization settings (Table 4). Because participants were drawn from such a variety of clinic 
settings, the sample should be fairly representative of caretakers of young children in the facility 
catchment areas. It should be noted that the auction sample tended to be skewed towards 
caretakers looking after infants and younger children at ages when clinic services such as growth 
monitoring or immunizations are more vital. However, many of participants also cared for older 
children. 

 
Table 4. Participant numbers, by type of clinic 
Event # of participants 

 Screwtop Flexipack 

Under-5 113 134 
Antenatal Care 51 54 
Postnatal Care 0 21 
Family Planning 11 0 
Outpatient departmenta 6 0 
Community mobilization 35 0 
*Note: Some auctions combined caregivers from more than one type of clinic. This table lists the primary type of event for 
which the majority of the auction participants had come to the clinic.  
a Outpatient department (OPD): Those who were sick who came to the clinic for general services 
 

Table 5 provides statistics collected on demographics, income, wealth, and diarrhoea incidence (as 
well as access to health facilities and ORS perceptions).  Histogram of participant ages and education 
level are found in Appendix B and Appendix C. 
 
While most characteristics between the two groups of participants were similar, the percentage of 
caregivers in the flexipack group who live with someone who had diarrhoea in the past two weeks or 
24 hours was much lower than the percentage in the screwtop group. In addition, the caregivers 
sampled from the flexipack group were more highly educated and wealthier (measured in terms of 
durable assets). 
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Table 5. Participant Characteristics by Kit Type 
Characteristics Screwtop (N=216) Flexipack (N=209)  
Demographics N (%) N (%) P-valuea 

Female 215 (99.5) 207 (99.0) 0.54 
Mothers (vs. fathers, grandmothers, etc. 
attending clinic with child) 

212 (98.2) 202 (96.7) 0.33 

 Mean (SD) Mean (SD) P-value 
Mean age 26.5 (7.0) 26.0 (6.6) 0.43 
Mean highest grade level completed 8.7 (2.7) 9.5 (2.5) <0.01 
Mean household size 5.9 (2.8) 6.1 (2.8) 0.45 
Mean under-5 children per household 1.6 (1.1) 1.6 (1.1) 0.98 

Income and Wealth N (%) N (%) P-value 
Primary income earner of household 36 (16.7) 22 (10.5) 0.06 
Earns independent source of income 106 (49.3) 106 (50.7) 0.77 
 Mean (SD) Mean (SD) P-value 
Mean wealth index (out of 10) 5.1 (2.7) 6.1 (2.6) <0.01 

Facility Access and Diarrhoea N (%) N (%) P-value 
Lives within 20 minutes of health facilityc 129 (59.7) 128 (61.2) 0.75 
Lives with someone who had diarrhoea in past 
TWO WEEKS 

115 (54.5) 55 (26.6) <0.01 

Lives with under-5 child who had diarrhoea in 
past TWO WEEKSd 

86 (41.4) 31 (15.3) <0.01 

Lives with someone who had diarrhoea in past 
24 HOURS 

69 (32.6) 27 (13.0) <0.01 

Lives with under-5 child who had diarrhoea in 
past 24 HOURSe 

45 (21.2) 19 (9.2) <0.01 

Those who had heard of Kit Yamoyo 14 (6.5) 7 (3.4) 0.14 
Managed most recent case of diarrhoea in 
household with ORSf 

133 (61.9) 135 (64.6) 0.56 

Obtains ORS at clinicg 202 (93.5) 198 (94.7) 0.59 
 Mean (SD) Mean (SD) P-value 
Perceived mean price of ORS (in kwacha)h 0.27 (0.55) 0.31 (0.82) 0.57 
*Missing values: Screwtop (Grade level: 1, u5 children in household: 1, primary income earner: 1, ind. source of income: 1, lives with u5 
child with diarrhoea in past 2 weeks: 1, lives with someone who had diarrhoea in past 24 hours: 1, cost of ORS); Flexipack (lives with u5 
child with diarrhoea in past 2 weeks: 2, lives with u5 child with diarrhoea in past 24 hours: 1). Additionally, some “Don’t knows” to 
questions were reported as missing values in the above table, for the purpose of the P-value calculation 
a P-value was calculated using a chi-squared test for differences and a t-test with unequal variance for differences in means.  
b Wealth index defined as: 1 pt. owning assets ‘mobile telephone’, ‘flush toilet’, ‘TV’, ‘gas/electric stove’. 2 pts. for owning assets house 
with ‘cement walls’, ‘car’, ‘fridge’. Three most commonly owned items: cement walls, mobile phone, and TV 
c By most common form of transport; modes of transport to the clinic, listed in order of frequency: 1. Walk, 2. Bus, 3. Car, 4. Bike 
d Of all participants, % who lived with an under-5 who had diarrhea in the past 2 weeks 
eOf all participants, % who lived with an under-5 who had diarrhea in the past 24 hours 
f 27% of screwtop participants and 25% of flexipack participants did not treat at all; second most common method of diarrhoeal treatment 
was administering flagyl (screwtop: 28.7%, flexipack: 19.8%) 
g Second most common place to find ORS was the pharmacy (screwtop: 23.6%, flexipack: 19.1%) 
h 81% of participants listed ORS price as K0, because it was given to them for free at the clinics 
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Demand Curve 
Auction responses for the two product designs were used to generate the Kit Yamoyo demand curve 
in Figure 3 and Figure 4. 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.10,11 

Figure 3. Screwtop Demand Curve 

 
 Sixty four percent of respondents were not willing to pay more than 2.50 ZMW for the 

screwtop Kit Yamoyo, which suggests that a large proportion of a relevant urban customer base 
may not find the screwtop Kit Yamoyo’s break-even or profitable retail price acceptable — at 
least when Kit Yamoyo is first introduced or finances cannot be organized ahead of time. 

 The 5.00 ZMW price point stands out as a particularly important price for the screwtop Kit 
Yamoyo.  While 27% of participants bid at least 5.00 ZMW for the product, only about half of 
those participants (15%) were willing to pay any greater amount.12  Ten percent uptake was 
identified at the 7.50 ZMW price point, and seven percent at the 10.50 ZMW price point.  The 
data suggest that a marginal increase in the screwtop Kit Yamoyo’s retail price beyond 5.00 
ZMW could turn away a relatively large proportion of potential customers. 

                                                             
10 The confidence intervals at each price point (e.g. 5.00 kwacha) express 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. 
11 This confidence interval accounts for intra-cluster correlation across the auction sites to more accurately reflect demand across a wider 
statistical population of similar site locations. 
12  Next price point option after 5.00 ZMW is 5.50 ZMW 
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 Sixty percent of respondents were not willing to pay more than 2.50 ZMW for the flexipack Kit 

Yamoyo, which suggests that a large proportion of a relevant urban customer base may not find 
flexipack Kit Yamoyo’s break-even or profitable retail price acceptable — at least when the 
flexipack Kit Yamoyo is first introduced or finances cannot be organized ahead of time. 

 The 5.00 ZMW price point stands out as a particularly important price for the flexipack Kit 
Yamoyo.  While 27% of participants bid at least 5.00 ZMW for the product, only about half of 
those participants (13%) were willing to pay any greater amount.13 Eight percent uptake was 
identified at the 7.50 ZMW price point, and only three percent at the 10.50 ZMW price point.  
The data suggest that a marginal increase in the flexipack Kit Yamoyo’s retail price beyond 5.00 
ZMW could turn away a relatively large proportion of potential customers. 

Appendix D provides the above data for both products in table format, indicating the proportion of 
participants willing to pay at each price point, as well as the confidence intervals. 

Figure 5 shows the bids in box plot form for each kit, by auction. The auctions featured quite a few 
outliers, and the typical range of bids did not often exceed 10.00 ZMW. 

                                                             
13 Next price point option after 5.00 ZMW is 5.50 ZMW 

Figure 4. Flexipack Demand Curve  
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Figure 5. Boxplot Distribution of Bids for Kit Yamoyo Products – By Auction 

 

Appendix E provides histograms showing the distribution of bids for Kit Yamoyo. 
 

 

Further Analysis 

Multivariate Regression Results 

All participants completed a questionnaire including information on demographics, income status, 
durable assets, and household diarrhea incidence.14  The purpose of the survey was to provide 
indications of how customer characteristics were associated with increased willingness to pay. 

A linear multivariate regression, clustered at the auction level, was used to examine the association 
of nine variables (age, education, number of under 5 children in the household, under 5 diarrhoea 
incidence in the last 2 weeks, active management of diarrhea during the last incidence, perceived 
cost of ORS, wealth index, whether the participant was an independent income earner, and whether 
the clinic setting was an under-5 clinic) with willingness to pay (Table 6).15  This analysis revealed 
that:  

• Highest grade level attained was positively associated (Screwtop: +0.19 ZMW; Flexipack: 
+0.29 ZMW, respectively) with willingness to pay for both screwtop and flexipack kits. This 

                                                             
14 For reference, see survey (English/Bemba versions) in Participant Packet (field materials) 
15 The optimal covariates to include in the regression were also based on significance in bivariate regressions, as well as which model 
produces the minimum Akaike Information Criterion (AIC) value 
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may be because more educated caregivers understand the dangers of diarrhoea, and would 
therefore be willing to pay more for the product. It could also be a reflection of higher 
socioeconomic status, though wealth was not statistically significantly associated with 
willingness to pay in either group.  

 
Table 6. Multiple Linear Regression Outputs – Variable Effects and Statistical Significance 

  Screwtop Flexipack 
 Variable Coefficienta [95% CI] Coefficienta [95% CI] 
Age 0.06 [-0.02,0.15] 0.07* [-0.01,0.15] 
Highest grade level attained 0.19* [-0.03,0.42] 0.29*** [0.09,0.48] 
Number of U-5 children in household -0.29 [-0.71,0.13] 0.54 [-0.17,1.25] 
U-5 diarrhea incidence in last 2 weeks 0.32 [-1.21,1.86] 0.66 [-0.99,2.32] 
Actively managed diarrhea during last 
household incidence 0.94 [-0.50,2.38] 0.20 [-0.91,1.30] 
Perceived cost of ORS 0.58 [-1.04,2.20] -0.27 [-0.86,0.33] 
Durable assets (aggregate score) 0.20 [-0.10,0.50] 0.11 [-0.04,0.26] 
Earns independent income 0.08 [-1.05,1.21] 0.66 [-0.56,1.88] 
Under-five clinicb 0.64 [-0.81,2.09] -0.23 [-1.98,1.51] 

*P<0.10, **P<0.05, ***P<0.01 
a The regression coefficient can be interpreted as the predicted change in Kit Yamoyo bid price when a variable is either increased by 1 (for 
example: age or grade level) or a binary variable is added in (for example: whether they’ve had an under-5 with diarrhoea in the 
household in the last 24 hours) 
b Reference category is non-under-five clinic service (i.e. ANC, PNC, outpatient, etc) 
 

• Age of the caregiver was statistically significantly associated with willingness to pay for the 
screwtop kit (+0.06), but not for the flexipack (+0.07).  The association for either product 
was positive. This suggests that older caregivers may have more ownership over how to 
spend their money, more disposable income, or a greater awareness about the dangers of 
diarrhoea. 

• Those who had an under-five child with diarrhea in the past two weeks, those who had 
actively managed diarrhoea during the last household incidence, those who had more 
durable assets, and those who earned independent incomes (including primary income 
owners for household) paid more for Kit Yamoyo, but these were not significant associations 
so strong conclusions should not be drawn. This does, however, support the possible 
explanations as to why there was a significant and positive association between willingness 
to pay and education and a suggested positive association between willingness to pay and 
age.  

• Direction of association between number of under-5 children in the household, perceived 
cost of ORS, and whether the setting was an under-5 clinic or not differed between the two 
auction groups. None of these associations were significant so strong conclusions should not 
be drawn.  
 

Overall, the variables included in the regression explain little to no proportion of the variance in 
willingness to pay (adjusted R-squared for screwtop = 0.05, adjusted R-squared for flexipack = 0.09). 
The vast majority of the variance in willingness to pay (>90%) is explained by other factors that were 
not captured in this survey. Therefore, strong conclusions should not be drawn from these sub-
analyses. 
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An additional sub-sample analysis that lists the median and average willingness to pay for Kit 
Yamoyo by various categories of participants can be found in Appendix F.  

 

Comparing Screwtop vs. Flexipack Kit Yamoyo 

Although this study was not designed to compare the willingness to pay between the two products 
across different price points, it is noteworthy that the measured demand curves for the two 
products were remarkably similar.  They also both featured a “sticky price” of 5.00 ZMW. Figure 6 
presents both demand curves on the same graph.  

 
Figure 6. Kit Yamoyo Demand Curve - Screwtop and Flexipack 

 
 
A bivariate regression showed that there was no statistically significant difference between screwtop 
and flexipack willingness to pay across all price points (Table 7). When a multivariate regression was 
run with all other covariates (age, education, number of under 5 children in the household, under 5 
diarrhoea incidence in the last two weeks, active management of diarrhea during the last incidence, 
perceived cost of ORS, wealth index, source of independent income, and whether the clinic setting 
was an under-5 clinic) was run, the product type was still not significant.  Age, highest grade level 
attained, and aggregate wealth score, however, were statistically significantly positively associated 
with willingness to pay. This may be partially due to the fact that this regression included a larger, 
pooled sample of screwtop and flexipack combined, whereas the multivariate regression above 
separated the data out by product type.  
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Table 7. Linear Regression Outputs for Screwtop and Flexipack Combined 
  Bivariate Regression Multivariate Regression 

Variables Coefficienta [95% CI] Coefficienta [95% CI] 
Type of kit -0.26 [-1.47,0.95] -0.63 [-1.76,0.51] 
Age 

  

0.07** [0.01,0.13] 
Highest grade level attained 0.26*** [0.11,0.40] 
Number of U-5 children in 
household 0.06 [-0.31,0.44] 
U-5 diarrhea incidence in last 2 
weeks 0.36 [-0.69,1.41] 
Actively managed diarrhea during 
last household incidence 0.57 [-0.27,1.40] 
Perceived cost of ORS -0.03 [-0.62,0.55] 
Durable Assets (aggregate score)  0.17** [0.01,0.32] 
Earns independent outcome 0.42 [-0.39,1.24] 
Under-five clinicb 0.22 [-0.97,1.42] 

*P<0.10, **P<0.05, ***P<0.01 
a The regression coefficient can be interpreted as the predicted change in Kit Yamoyo bid price when a variable is either increased by 1 (for 
example: age or grade level) or a binary variable is added in (for example: whether they’ve had an under-5 with diarrhoea in the 
household in the last 24 hours) 
b Reference category is non-under-five clinic service (i.e. ANC, PNC, outpatient, etc) 
 

Comparing Urban vs. Rural Demand for Kit Yamoyo 

ColaLife commissioned IDinsight to conduct a similar willingness to pay study for a different Kit 
Yamoyo product design (8 ORS sachets, 10 zinc tablet, bar of soap in a plastic carton designed to fit 
in a crate of soda) in October 2013. This study utilized the same Nth-price Vickrey auction design, 
but took place in the rural setting of Monze District.  

After pooling the screwtop and flexipack results together to create the “urban pool,” both urban and 
rural studies featured a spike in demand at the 5.00 ZMW price point. However, the rural study 
featured a higher demand for the Kit Yamoyo at each price point compared to the urban study 
(Figure 7). This was also confirmed with a bivariate regression, which revealed that participants in 
the rural study were willing to pay 1.08 ZMW (95% CI: 0.46, 1.70) more than in the urban study (data 
not shown).  
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Figure 7. Kit Yamoyo Demand Curve – Urban vs. Rural comparison 

 
 
 
There are several potential reasons why the rural willingness to pay may be higher than the urban 
willingness to pay: 

• Kit Yamoyo tested in rural areas featured 8 ORS sachets rather than 4 ORS sachets 
• Rural participants have more limited access to clinics as an alternate source of ORS 
• Clinics in rural areas may have more frequent stock outs of ORS and zinc 
• Children with diarrhoea in a rural area, who are likely to be poorer and have more limited 

access to clinics, may experience more dire consequences than children with diarrhoea in an 
urban area 

• Diarrhoea incidence may be greater in rural areas, so people may have greater exposure to 
and familiarity with the consequences of diarrhoea 

Because the two studies were not designed to compare willingness to pay between urban and rural 
areas, and because the products were different between urban and rural sites, strong conclusions 
should not be drawn from this comparison. 

 

Observations from the Field 

In addition to conducting the survey and auction while at clinics, the team also conducted informal 
interviews on caregivers’ thoughts about each product, including how they compared to each 
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other.16 All mothers interviewed stated they preferred the screwtop to the flexipack. The most 
common reasons for this were: 
 

• Easier to store the screwtop jar 
• Screwtop jar seems more hygienic 
• Impractical to clean and re-use the flexipack 

 
However, some caregivers did state that they would be willing to buy either at any given time, 
depending on how much money they had available. Two mothers said they would be willing to pay 
up to 3.00 ZMW more for the screwtop.  
 
The team also heard stories from mothers in the field about why the Kit Yamoyo was valuable for 
them. These are described in Box 1.  
 

Interpreting the Willingness to Pay Data 
The purpose of this study was to assess participants’ willingness to pay for the flexipack and 
screwtop jar to inform future Kit Yamoyo marketing and retail activities in urban Zambia. When 
presented with the products independently of each other, participants’ willingness to pay for the 
two products was very similar. The shape of the two demand curves was virtually identical, and a 
statistical test of significance showed that the difference in willingness to pay across all price points 
for the two products was insignificant. This indicates that when the kits are sold separately, an 
individual’s likeliness to purchase each product will be determined primarily by the price and not the 
packaging.   

However, the qualitative data suggest that participants did prefer the screwtop product, and some 
could even be willing to pay more for it when they are able to compare the products side-by-side.  It 
remains unclear how sales of the two products would emerge if they were sold for different prices 
next to each other in the same store / setting.  Additionally, the demand curve for each product may 
change as customers become more familiar with the products and have the opportunity to 
experience their use first-hand. Finally, given the “sticky price” of 5.00 ZMW for each product, this 
could potentially be an ideal introductory price for both products.  

 

Limitations 

It is important to note that the data collected for this study provided a snapshot of a particular 
sample of participants at a particular point in time, and may not perfectly reflect the whole urban 
population of Kit Yamoyo customers across the rest of urban Zambia. In addition, the auction setting 
at the clinic was not a true reflection of a retail setting – for example, auction participants were 
informed beforehand about the dangers of diarrhea, the benefits of the kit, etc. People were also 
presumably already thinking about the health and well-being of their child since they were at the 
clinic. Additionally, because the participants were not informed in advance about these health 
activities, they came with no expectation to spend money while at the clinic, especially since all 
routine services and medication at the clinic are free.  
 
                                                             
16 All informal interviews were done after auction activities had been completed such that participants were not aware of the other 
product type during the auction.  
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Box 1. Stories From the Field 

Story #2 

The respondent said she would be willing to buy the kit if she found it in a shop or pharmacy. She 
explained that she liked the storage and measuring capability of the screwtop jar, especially because 
it made the kit reusable. Two days ago, her child had been given ORS by the clinic for severe 
diarrhoea. She said that if the Kit Yamoyo had been available at a shop or pharmacy at the time her 
baby was sick, she would have purchased it there instead. The respondent preferred the screwtop to 
the flexipack due to its storage capabilities, convenience, and easy maintenance. 

(14/03/14- Chipokota Mayamba Clinic, Ndola) 
 

 
Story #1 

The respondent’s 3-year old baby was sick with diarrhoea. Her child had 
been ill for three days, so she had taken her baby to the clinic, which is 
an eight to ten minute walk from her residence.  The clinic had given her 
free ORS sachets for the diarrhoea, but she still bought the Kit Yamoyo 
because it also contained a bar of soap and zinc tablets.       
                                                                                                                         
(13/03/14- Mushili Clinic, Ndola) 

 

 Story #4 

The respondent’s baby had been suffering from diarrhoea for one 
week. When she took her child to the clinic, she was given ORS and 
flagyl. Even after giving the prescribed medication to the child, the 
toddler was still sick after 3 days. She explained that she would 
have purchased the product if it was within close proximity – most 
clinics have long queues, so it would be more convenient to buy 
and use the product instead of waiting to be attended to by the 
nurse. She also said that she would be willing to buy the product in 
advance in case of emergency diarrhoea in her household.                                                                                                              

(18/03/14-Kawama Clinic, Kitwe) 
 

 Story #3 

The respondent’s baby had been ill for a week, despite having been given 
ORS sachets. She disclosed that she would have bought the Kit Yamoyo 
from a store if it had been available, because of the time and frustration 
caused by the long queues at the clinic. The step-by-step instructions found 
in the product packaging for how to administer the zinc and ORS would 
have made it easier to treat her sick child as well. 

(15/03/14- Buchi Clinic, Kitwe) 
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Another limitation of the study was a fairly small sample size – the boxplots in Figure 5 show that 
there were several outliers, which might make some of the data and regressions difficult to 
interpret. Auction size also varied greatly.  In smaller auctions, participants may have heard the 
health talk and understood the auction rules more easily. Larger auctions may have influenced 
participant bidding strategies in two ways: (1) larger auctions may incentivize participants to bid 
more, since a fewer proportion of them will win; (2) larger auctions could make participants feel like 
they have less of a chance to win; therefore, they bid less than they might have in a smaller setting. 

Overall, factors that could over- or underestimate actual or more realistic scaled-up demand for Kit 
Yamoyo should be kept in mind when interpreting this study’s results (Figure 8).   

 
Figure 8. Potential Sources of Bias in the Demand Analysis 

Potential Upward Biases Potential Downward Biases 

• Intensive pre-auction health talk on 
diarrhoea and Kit Yamoyo that might not 
represent retailer and/or mass marketing  

• Competitive “gambling” behaviour in auction 
context 

• Peer pressure 
• Study attrition by eligible participants (who 

might have been systematically less 
interested in Kit Yamoyo than consenting 
participants) not accounted for in analysis 

• Potential “non-sincere” bidding by auction 
losers not accounted for in analysis 

• Those attending clinic days may be more 
concerned about or responsive to their 
children’s health than those who do not 
regularly attend clinic days 

• Audience’s single/first-time exposure to Kit 
Yamoyoa 

• Similar auction rules in other studies have 
been shown to elicit lower willingness to pay 
than simpler “take it or leave it” 
methodologiesb,c  

• Hesitancy to spend money that is at 
household, especially if it was far 

• Insufficient time to organize finances 
without advance knowledge of purchasing 
opportunityd 

• Participants came with no expectation to 
spend money – all routine services and 
medications at government clinics are free 

a404 of the 425 participants had never heard of Kit Yamoyo 
b See:  
Berry J, Fischer G, and Guiteras R. “Incentive Compatibility in the Field: A Test of the Becker-Degroot-Marschak Mechanism.” 2011.  
c The auction’s logic was heavily emphasized and demonstrated throughout activities.  However, auction re-bids had to be conducted 7 
times, indicating that not all the auction participants were putting a true willingness to pay 
d 85 of the 425 bids were K0.00 

 

There were four participants who bought the Kit Yamoyo at a higher price than their submitted bid 
after the auction ended.17 Similarly, there were six auction winners who were actually unable or 
unwilling to pay the amount that they bid.18 This indicates that participants may have had an 
imperfect understanding of the auction’s logic, or could have reevaluated their willingness to pay 
after seeing the bids of the auction winners.  

Because the study could have potential biases and does not necessarily say what absolute purchase 
uptake is across all different types of retail locations or settings, it is important to use the data from 
the study in tandem with other retail data from pilot districts to inform retail pricing. 

                                                             
17 In these situations, the participants’ bid was changed to reflect their higher willingness to pay. 
18 In these situations, the auction was explained once more and all participants submitted a new bid.  
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Conclusion 
This study’s findings may be useful to ColaLife and other stakeholders in two complementary ways: 
 

1. Business model perspective:  These results can inform the viability of potential retail prices 
for both product designs of Kit Yamoyo in urban settings 

2. Health access perspective:  These results can help us to understand the degree of access to 
ORS and zinc that Kit Yamoyo, retailed at certain price points, might realistically provide to 
urban communities and households. 

 
The following recommendations and observations were derived from this study, which can be 
considered along with other pilot findings: 
 

 Recommendations and observations 

1 Retail price of 5.00 ZMW could be an optimal introductory price in urban areas for both 
product designs of Kit Yamoyos 

2 The flexipack is more likely to be profitable than the screwtop in many settings 

3 
If both product designs are to be sold in the same settings, it is important to first pilot the 
prices, as this study focuses on results for the two products presented independently of 
each other 

4 

To attract initial retail uptake commensurate with this study’s demand curve, significant 
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 

5 Subsidies and price promotions could be considered, at least when Kit Yamoyo is 
introduced, or if production and distribution costs cannot be reduced sufficiently 
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APPENDIX A: Clinic Stocks 
 

Facility ORS in stock ORS in stock in 
past 2 months 

Zinc in stock Zinc in stock in 
past 2 months 

Ndola District 
Mushili Yes Yes Yes Yes 

New Masala Yes Yes Yes Yes 

Chipokota 
Mayamba 

No No No No 

Twapia Yes Yes No No 

Kitwe District 
Buchi Yes Yes Yes Yes 

Chimwemwe Yes Yes Yes Yes 

Wusakile Yes Yes Yes Yes 

Kawama Yes Yes No No 

Luangwa Yes Yes Yes Yes 

Ndeke Yes Yes Yes Yes 
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APPENDIX B: Participant Age Distribution 
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APPENDIX C: Grade Levels Distribution 
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APPENDIX D: Demand Data 
 
Screwtop 

 
 
 

                                                             
19 Using 4 April 2014 exchange rate of 1 USD = 6.13 ZMW. Source: http://www.xe.com  

PRICE POINTS 
Percent Willing to Pay 

90% 
Confidence 

Interval 

90% Confidence 
Range ZMW USD19 

0.50 $0.08 80.6% ±8.0% 73-89% 

1.00 $0.16 72.2% ±9.0% 63-81% 

1.50 $0.24 55.1% ±10.0% 45-65% 

2.00 $0.33 51.9% ±10.1% 42-62% 

2.50 $0.41 36.1% ±9.7% 26-46% 

3.00 $0.49 34.7% ±9.6% 25-44% 

3.50 $0.57 30.1% ±9.2% 21-39% 

4.00 $0.65 28.7% ±9.1% 20-38% 

4.50 $0.73 27.8% ±9.0% 19-37% 

5.00 $0.82 27.3% ±9.0% 18-36% 

5.50 $0.90 14.8% ±7.2% 8-22% 

6.00 $0.98 14.4% ±7.0% 7-21% 

6.50 $1.06 13.0% ±6.8% 6-20% 

7.00 $1.14 12.5% ±6.7% 6-19% 

7.50 $1.22 10.2% ±6.1% 4-16% 

10.50 $1.71 6.5% ±5.0% 2-11% 

11.00 $1.79 5.6% ±4.6% 1-10% 

12.50 $2.04 5.1% ±4.4% 1-10% 

13.50 $2.20 4.6% ±4.2% 1-9% 

15.50 $2.53 2.3% ±2.7% 0-5% 

17.00 $2.77 1.4% ±1.9% 0-4% 

18.50 $3.02 0.9% ±1.4% 0-3% 

http://www.xe.com/
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Flexipack 

 
 
 
 

                                                             
20 Using 4 April 2014 exchange rate of 1 USD = 6.13 ZMW. Source: http://www.xe.com  

PRICE POINTS 
Percent Willing to Pay 

90% 
Confidence 

Interval 

90% Confidence 
Range ZMW USD20 

0.50 $0.08 79.4% ±11.7% 68-91% 

1.00 $0.16 71.8% ±13.0% 59-85% 

1.50 $0.24 60.8% ±14.2% 47-75% 

2.00 $0.33 53.6% ±14.5% 39-68% 

2.50 $0.41 39.7% ±14.2% 26-54% 

3.00 $0.49 36.4% ±14.0% 22-50% 

3.50 $0.57 30.6% ±13.4% 17-44% 

4.00 $0.65 29.2% ±13.2% 16-42% 

4.50 $0.73 27.8% ±13.0% 15-41% 

5.00 $0.82 26.8% ±12.8% 14-40% 

5.50 $0.90 13.4% ±9.9% 4-23% 

6.00 $0.98 12.4% ±9.6% 3-22% 

6.50 $1.06 10.0% ±8.7% 1-19% 

7.00 $1.14 9.6% ±8.5% 1-18% 

7.50 $1.22 8.1% ±7.9% 1-16% 

9.00 $1.47 7.7% ±7.7% 0-15% 

9.50 $1.55 7.2% ±7.3% 0-15% 

10.50 $1.71 2.9% ±3.9% 0-8% 

11.00 $1.79 1.9% ±2.9% 0-6% 

13.50 $2.20 1.4% ±2.4% 0-5% 

16.00 $2.61 1.0% ±1.9% 0-4% 

18.00 $2.94 0.5% ±1.2% 0-2% 

http://www.xe.com/
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APPENDIX E: Distribution of Bids 
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APPENDIX F: Sub-Sample Data Summaries of Willingness to Pay 
Sub-Sample Summary Analysis 

 Screwtop 
(N=216) 

Flexipack 
(N=209) 

AGE 
At least 25 yrs.  

(n=111) 
Less than 25 yrs. 

(n=105) 
At least 25 yrs.  

(n=105) 
Less than 25 yrs. 

(n=104) 
Median 3.50 3.50 5.00 4.00 
Average 4.70 4.76 4.67 4.35 

SD 3.01 2.90 2.40 2.20 
P-value 0.04** 0.03** 

EDUCATION 
Secondary-level 

education 
(n=154) 

No secondary-level 
education (n=62) 

Secondary-level 
education 

(n=166) 

No secondary-level 
education (n=43) 

Median 3.50 3.50 5.00 4.00 
Average 5.00 4.07 4.53 4.43 

SD 3.04 2.64 2.22 2.63 
P-value 0.02** <0.01*** 

INDEPENDENT 
INCOME SOURCE 

Independent 
income (n=106) 

No independent 
income (n=109) 

Independent 
income (n=106) 

No independent 
income (n=103) 

Median 3.50 3.50 5.00 4.00 
Average 4.74 4.73 4.61 4.40 

SD 3.08 2.83 2.24 2.38 
P-value 0.70 0.05** 

HOUSEHOLD 
ASSETS21  

Aggregate “asset 
score”> 5 (n=93) 

Aggregate “asset 
score” <= 5 (n=123) 

Aggregate “asset 
score”> 5 (n=127) 

Aggregate “asset 
score” <= 5 (n=82) 

Median 4.00 3.50 5.00 5.00 
Average 5.21 4.37 4.56 4.43 

SD 3.16 2.74 2.49 1.99 
P-value 0.02** 0.32 

UNDER-FIVE 
DIARRHOEA 

U-5 diarrhoea in 
past day (n=69) 

No U-5 diarrhoea in 
past day (n=143) 

U-5 diarrhoea in 
past day (n=27) 

No U-5 diarrhoea in 
past day (n=181) 

Median 3.00 3.50 3.00 5.00 
Average 4.74 4.70 4.06 4.59 

SD 3.26 2.80 2.33 2.30 
P-value 0.73 0.86 
ACTIVE 

DIARRHOEA 
MANAGEMENT22  

Actively managed 
diarrhoea (n=157) 

Didn't actively 
manage diarrhoea 

(n=58) 

Actively managed 
diarrhoea (n=157) 

Didn't actively 
manage diarrhoea 

(n=52) 
Median 3.50 4.00 5.00 5.00 
Average 4.59 5.03 4.30 5.15 

SD 2.94 2.93 2.08 2.82 
P-value 0.12 0.14 

*p-value<0.10, **p-value<0.05, ***p-value<0.01 

                                                             
21 1 pt. owning assets ‘mobile telephone’, ‘flush toilet’, ‘TV’, ‘gas/electric stove’. 2 pts. for owning assets house with ‘cement walls’, ‘car’, 
‘fridge’ 
22 Survey question asked: The last time someone in your household experienced diarrhea, did you do anything in particular to manage it?” 
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