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Abstract  

A range of household water treatment and safe storage (HWTS) products are available in 
Northern Region Ghana which have the potential to significantly improve local drinking 
water quality.  However, to date, the region has failed to see significant HWTS product 
adoption and sustained use.  Therefore, this consumer preference study was conducted to 
give HWTS implementing organizations a method and tool to help stimulate product uptake 
by tailoring water quality interventions to local preferences and needs.  Ultimately, this work 
highlights a discrete set of HWTS products most likely to have the greatest impact on local 
drinking water quality, based on product effectiveness, adoption and sustained use. The 
research methodology included a consumer preference survey and water quality testing in 
237 households in four rural and three urban communities around Tamale, Ghana in January 
2008.  Turbidity testing and total coliforms (TC) and Escherichia coli (E.coli) removal were 
used to assess source water quality.  The research confirmed that local purchasing decisions 
are dominated by a desire for products that offer a major health improvement and have a 
traditional durable product look, with relatively less importance placed on water taste and 
look, treatment time and price.   The data was used to generate baseline consumer profiles 
based on a combination of demographic characteristics, source water quality, HWTS product 
preferences, ability to pay, and purchasing behavior.  The consumer profiles reveal that a 
traditional durable product such as Pure Home Water’s Kosim ceramic pot filter is a good fit 
for communities with turbid source water; however, a portfolio HWTS approach will be 
required to meet the diverse needs of the northern Ghana population.  Specifically, there is a 
cross-segment need for a safe storage product as well as a low-cost chlorine disinfection 
option. There is an opportunity for revenue generation through a sachet water business 
targeted to the high-income segment of the urban market.  Finally, continued investment in 
filtration and flocculation technology options will be required to effectively serve rural 
communities that utilize surfaces waters with average turbidities >200 NTU.   
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1. Introduction  
 
The goal of the research described in this thesis is to assess the relative value and cost of 
household water treatment and safe storage (HWTS) options in Northern Region Ghana.  The 
author will use this analysis to make recommendations about which HWTS products would 
likely have the greatest impact on local drinking water quality, based on product 
effectiveness, adoption and sustained use1.    
 
1.1 Project Background 
 
This project has been a collaborative effort between the Massachusetts Institute of 
Technology Civil and Environmental Engineering Department, MIT-Sloan School of 
Management, Pure Home Water (PHW) and PATH “Safe Water Project,” to help address the 
dire drinking water conditions of low- to middle- income communities in northern Ghana.   
 
Ghana is a developing country of 22 million people located along the southern coast of West 
Africa (Figure 1).  Despite recent indications of economic growth, 6% annual GDP growth in 
2007 (Central Intelligence Agency, 2008), the country continues to face significant 
development challenges and remains in the bottom 25% of countries on the United Nations 
Human Development Index with a ranking of 135 of 177 (2007).  Although national income 
per capita of $2,2802 is slightly higher than the World Health Organization (WHO) Africa 
region average, 45% of the population lives below the poverty line, making less than $1 per 
day (WHO, 2006).   
 

 
Figure 1: Map of Ghana highlighting location of study site3 

                                                           
1
 Adoption is the percentage uptake of a HWTS practice or product after an initial period of training/education and/or 

marking.  Sustained use is the percentage of continued use of a HWTS practice or product after 1 year of ownership.   
2
 Purchasing power parity, international dollars 

3
 Image from geology.com 

Km                   5      
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The burden of communicable diseases, childhood morbidity and mortality, and lack of 
access to improved water and sanitation remain significant national development 
challenges.  Ghana’s average childhood mortality rate of 112 deaths per 1000 live births is 
lower than that of African as a whole, 167 deaths per 1000 live births (WHO, 2006); 
however, there are significant differences between Ghana’s northern and southern regions.  
In fact, the majority of northern Ghana has >155 deaths / 1000 live births (Figure 2).  10-
15% of these childhood deaths are caused by diarrheal disease which results, in part, from 
a lack of access to improved water.   
 

 
Figure 2: Ghana - Under five mortality per 
1000 live births (WHO, 2006) 

Figure 3:  Africa – “Improved” drinking water 
coverage (WHO 2004) 

As shown in Figure 3 Ghana has relatively high national reported access to improved water 
sources, 93% in urban areas and 68% in rural areas.  However, improved water access is 
defined by the WHO-UNICEF Joint Monitoring Program based on source availability and 
type of water infrastructure, and does not account for either continuity of flow or effective 
use.4  As continuity of supply and recontamination in distribution, transport and storage 
are key concerns for household water quality management; the percentage of the 
population drinking contaminated water is likely to be higher than the reported percentage 
of the population with access to improved sources.  In addition, access to improved water 

                                                           
4
„ Improved sources‟ are those that are likely to provide „safe‟ water including household connections, boreholes, 

public standpipes, protected dug wells, protected springs and rainwater collection. Unfortunately, the information 

currently available does not allow WHO & UNICEF to establish the relationship between access to safe water and 

access to improved sources. Work to demonstrate the relationship between source type and water quality is ongoing 

(WHO-UNICEF, 2006). 
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in northern Ghana is lower than the national average as the northern population is 
predominantly rural.   
 
As the childhood mortality and water access statistics highlight, there is a substantial need 
for improved water management and water treatment options in northern Ghana.  As a 
result, Pure Home Water (PHW), the local community partner of this research team, chose 
to focus their work in this region, and thus the Tamale district in northern Ghana was 
selected as the location for the HWTS consumer research project described in this thesis. 
 
PHW is a non-profit organization based in Tamale in the Northern Region of Ghana. Since 
its founding in 2005, PHW has worked to demonstrate the viability of HWTS as a 
complement to borehole drilling and other water supply provision. PHW’s goal is to 
partner with organizations throughout the region to reduce, or eliminate, water-related 
diseases in northern Ghana initially and later throughout West Africa through the 
dissemination of HWTS systems.  In addition, PHW aims to become financially self-
sustaining through a commercial model of product sales that should ultimately allow the 
organization to at least break-even on expenses (PHW, 2007).5 
 
PATH is an international, nonprofit organization that focuses on: “developing sustainable, 
culturally relevant solutions, enabling communities to break longstanding cycles of poor 
health.” In late 2006 PATH initiated, with the support of The Bill & Melinda Gates 
Foundation, a five-year “Safe Water Project.” The project aims to identify, evaluate, and 
develop appropriate HWTS products and investment strategies to enable sustainable 
commercial enterprises to produce, distribute, and sell these products to low-income 
populations (PATH). PATH’s core strategic approach for the Safe Water Project is to work 
with existing private sector players to determine if commercial markets are a viable mode 
for selling HWTS products that are appropriate and affordable for middle and lower 
income households.  Currently in the first phase of the project, PATH has focused on 
developing a market model by identifying, testing, and adapting a family of safe HWTS 
products; establishing manufacturing and distribution mechanisms; marketing and pricing 
them appropriately for initial purchase and continued use.  The focus of PATH’s safe water 
work to date has been in India.  However, they are also exploring opportunities for the 
commercial approach in other markets, and thus were interested in collaborating in 
consumer choice research and product testing of available HWTS options in Ghana.   
 
PHW and MIT’s experience in Northern Region Ghana placed these organizations in a 
strong position to collaborate with PATH on this initiative.  Specifically, the consumer 
choice research described in this thesis was supported at MIT by Susan Murcott, the 
principal investigator for the broader PHW-PATH-MIT project, and in Ghana by PHW 
personnel, especially Peter Abaazan Adagwine, Shak Ibrahim, and PHW board member 
Ernest Ansah.  The consumer choice element of PHW-PATH-MIT project was developed as 
a collaborative effort between the author, a MIT Master’s of Engineering student, and four 

                                                           
5
 PHW is legally registered in Ghana as a non-profit organization.  Additional information provided in Chapter 10.3, 

Recommendations for Pure Home Water. 
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business students from MIT Sloan: Matthew Thompson, Gabriel Shapiro, Gaetan 
Bonhomme, and Avani Kadakia. The work of the business students culminated in a Global 
Entrepreneurship Lab (G-Lab)6 report focused on the marketing implications of the 
consumer choice research, included in Appendix 1.   
 
This thesis provides an overview of the consumer preference research and offers 
recommendations regarding which HWTS product(s) are most likely to achieve a high 
adoption rate at commercially viable prices over the long-term, in northern Ghana and also 
more broadly throughout West Africa.  It is our hope that this information will help PHW, 
PATH and other organizations implementing HWTS solutions to target their efforts to 
achieve maximum impact and sustainability. 
 
1.2 Research Objectives  

 
Through a consumer survey and water quality testing, the team assessed the comparative 
value of HWTS products.  The objectives of the study were the following: 
 

 Establish baseline household profiles and consumer segments in Northern Region 
Ghana based on knowledge, preferences, attitudes and motivation for HWTS 
purchase and use; 

 Characterize water quality in the baseline households through total coliform 
indicator tests and turbidity measurements; 

 Understand rural and urban customer preference for HWTS product features 
through a Choice-based Conjoint (CBC) Analysis methodology;7  

 Characterize challenges to HWTS product adoption and sustained use. 
 

The consumer survey included two sections. First, through a baseline household profile we 
gathered information on demographics, purchasing decisions, ability to pay and current 
water treatment practices and beliefs. Next, we assessed the relative value of HWTS 
product features through a Conjoint Analysis. Conjoint Analysis is a statistical technique 
used in marketing to find out how potential customers value certain features in a feature-
set that make up a product or products.  For the purpose of our work we selected five 
attributes of HWTS products to test: 1) water look / taste; 2) product type; 3) health 
impact; 4) treatment time; and 5) price.  A detailed description of the baseline survey and 
conjoint methodology, attribute levels and selection criteria can be found in the Chapter 5 
of this thesis. 
 

                                                           
6
 The MIT-Sloan Global Entrepreneurship Lab (G-Lab) is an academic program that links teams of MBA students 

with entrepreneurs in emerging nations. The business students share their knowledge, experience, and research with 

business owners, helping them to design market strategies, rethink practices and priorities, and devise solutions to 

specific challenges. G-lab MBA students come to global entrepreneurs in teams of four students that work on the 

project through the fall and then travel to the project site during January (MIT-Sloan, 2008). 
7
 Note: Conjoint Analysis work supported by a team of four business students from MIT Sloan.  Conjoint Analysis 

Methodology described in detail in Chapter 4. 
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The technical component of this research included water quality testing from all 
households surveyed.  We had hoped that this element would allow us to test the 
effectiveness of HWTS products currently in use; however, as less than 1% of the 
households sampled were using any type of water treatment product beyond the cloth 
filter (which does not reduce turbidity or faecal contamination), the water quality element 
became a way to characterize the baseline water quality in the urban and rural 
communities surveyed.   
 
1.3 Thesis Outline 

 
The following three chapters provide background and context for this work.  Chapter 2 
describes the water quality in Ghana, with a particular emphasis on the Northern Region.  
Chapter 3 describes the range of HWTS product options.  Chapter 4 provides an overview 
of consumer research done to date on HWTS in the developing world, and offers historical 
context on the marketing methodologies used in this study. 
 
The subsequent five chapters focus specifically on the content of this research.  Chapter 5 
focuses on the study design and methodology.  Chapter 6 offers results of the research 
conducted to date.  Chapter 7 provides and assessment of the relative value and cost of 
HWTS options available in Northern Region Ghana.  Chapter 8 provides an analysis of the 
market landscape including product feature preferences and consumer profiles seen. 
Chapter 9 reflects on the efficacy of using a Choice-based Conjoint (CBC) methodology in 
the developing world and highlights lessons learned.  Chapter 10 highlights key findings 
from the research and draws relevant conclusions for HWTS in Northern Region Ghana, 
with an emphasis on specific recommendations for PHW. 
 

2. Background: Water Management  
 

Safe water is critical to maintaining the good health of a population. However, water and 
sanitation remains a significant problem throughout much of the developing world.   This 
section describes both the global water management challenge as well as the specific need 
for improved water quality in Ghana. 
 
2.1  Global Water Management  

 
The World Health Organization (WHO) estimates that 1.8 million people die each year from 
diarrheal diseases, 88% of which can be attributed to unsafe water, sanitation and hygiene 
(WHO, 2004).   Globally, diarrheal deaths account for only 3.2% of total deaths; however, 
the relative disease burden is twice as high in Africa with 6.6% of deaths attributable to 
diarrheal disease (Nath, Bloomfield, & Jones, 2006).  In addition, the waterborne disease 
burden is even higher than the diarrheal mortality rate suggests, as this statistic excludes 
the impact of diseases such as guinea worm as well as the detrimental secondary effects of 
frequent diarrheal episodes in terms of malnutrition and impaired growth.   
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The importance of investment in increasing access to safe drinking water is highlighted by 
the selection of this issue as one of the United Nations Millennium Development Goals 
(MDG). Under the MDG program, the UN aims to decrease by 50% the proportion of people 
without sustainable access to safe drinking water by 2015.  Currently, it is estimated that 
1.1 billion people globally still lack access to an “improved” water supply (Nath el. al, 
2006).  However, the Millennium Development effort does not capture the challenges 
associated with recontamination in transport from the source or in storage, which also 
remains a significant problem.  Thus, it is likely that the actual number of people who use 
unsafe water globally is much larger than the UN’s estimated 1.1 billion. 
 
2.2  Water and Sanitation in Ghana  
 
Ghana faces significant challenges in meeting the basic water and sanitation needs of its 22 
million people.  This challenge is magnified in Northern Ghana, particularly the rural 
communities, where 50% lack access to safe water (Ghana Statistical Service).  Piped water 
is rare an infrequent in flow (personal communication, 2008), with many urban 
communities only receiving piped water once a week or once every other week.  There has 
been a significant push to expand borehole drilling in the region; however, there remains a 
significant opportunity for HWTS to improve the livelihoods of the estimated 900,000 
people in Northern Ghana that lack access to improved water sources.  Furthermore, there 
is an opportunity to serve urban and peri-urban communities that are faced with unreliable 
piped water, and thus are forced to store their water for long periods, a practice which has 
been shown to lead to frequent and extensive recontamination (UNICEF, 2008).   
 

3 Household Water Treatment and Safe Storage Technology Overview 
 

As this research has been designed to help present and future HWTS interventions better 
target their activities and programs in northern Ghana, it is important to clearly define the 
range of existing HWTS options under consideration for the region.   
 
3.1 History of Household Water Treatment 
 
Throughout the 1990s, water quality received relatively little attention among 
interventions to reduce the diarrheal disease burden in the developing world.  The lack of 
investment in water quality generally was significantly influenced by a meta-analysis by 
Esrey et al. (1991) that concluded that sanitation and hygiene education yielded greater 
reduction of diarrheal disease than water supply or water quality interventions.  However, 
more recently, a study by Fetwell & Colford (2004) commissioned by the World Bank found 
that hygiene education and water quality improvements have a greater impact on the 
incidence of diarrheal disease (42% and 29% respectively), than sanitation and water 
supply 24% and 23% respectively.  Currently, there is evidence to suggest that safe water 
in the home can reduce diarrheal disease by 6-50%, independent of improved sanitation or 
hygiene (Nath et. al., 2006).  Furthermore a recent review of more than 38 studies covering 
53,000 people found that household water quality interventions were nearly twice as 
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effective in preventing diarrheal disease 47% as community infrastructure such as 
improved wells and standpipes 27% (Clasen, 2006). The new research on the health 
benefits of household water treatment has helped draw international attention to HWTS; 
however, a consensus has not emerged about which treatment option is most effective.  
Furthermore, for any given community product appropriateness will also depend on site 
and cultural factors, so technology options must be assessed in the context of the local 
environment. 
 
This research considers four core HWTS technologies and processes: 1) UV/solar 
disinfection; 2) chlorine disinfection; 3) particle removal (filtration or flocculation); and 4) 
combined treatment (particle removal and disinfection).  In addition, we chose to consider 
bagged “sachet” water in this assessment.  Although it is not a water treatment method, 
‘sachet’ water provides a safe drinking water option for target, and has emerged as a 
popular water choice throughout Northern Ghana (Okioga, 2007).   
 
3.2 Overview of HWTS Product Options 
 

This section provides a brief overview of available HWTS options.  Additional information 
on the cost and benefits of these technologies can be found in the fact sheets section offered 
by HWTS Network Tools (MIT, 2008) and the Wilson Center’s “Household Water 
Treatment and Safe Storage in Developing Countries: A Review of Current Implementation 
Practices” (Lantagne et. al., 2006).  The results of specific HWTS interventions have been 
consolidated by the International Scientific Forum on Home Hygiene in a report entitled, 
“Household water storage, handling and point-of-use treatment” (Nath et. al., 2006) 
 
SODIS / UV 
 
Solar disinfection is a simple and cost effective household treatment option in which clear 
plastic bottles are filled with low-turbidity (<30 NTU) water, shaken vigorously for 
oxygenation and then left outside, typically for six hours if it is sunny and two days if it is 
cloudy (EAWAG, 2008).  After the set UV disinfection time defined for the local region, the 
UV radiation will have disinfected the water and it can be safely consumed.  At this point, 
the plastic bottle acts as a safe storage container helping to protect the disinfected water 
from recontamination.  Several recent studies have demonstrated a significant reduction of 
diarrheal disease using this method, especially 
among children under five (Conroy et al., 1996).  
Despite its ease of use and demonstrated 
effectiveness in other markets, SODIS was not 
considered in this research as both polyethylene 
(PET) and SolAqua products (Figure 4) have been 
shown to be relatively ineffective in Northern Region 
Ghana given the turbidity of local water sources and 
reduction of solar radiation due to extremely high 
atmospheric dust during the harmattan winds, 
November-March (Foran, 2007; Yazdani, 2007). 

Figure 4: SODIS Product Testing, SolAqua 

in Northern Ghana (Foran, 2006) 
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Chlorination (disinfection only):  
 
Disinfection through chlorination has been a known water treatment method since at least 
the early 1900s; however point-of-use chlorination did not emerge as a scalable HWTS 
option until the 1990s.  During this period, the Pan American Health Organization (PAHO) 
and U.S. Centers for Disease Control (CDC) developed the Safe Water System (SWS) based 
on chlorination with dilute sodium hypochlorite solution, safe storage and hygiene 
education.   
 
Effective chlorination requires the user to place the correct dose of the chlorine solution in 
a storage container (a larger dose is required for turbid water), agitate the water and then 
wait for 30 minutes before consumption.  Chlorination is less effective in highly turbid 
water (>30 NTU) as the microbial contaminants are somewhat protected by the 
particulates in the water (Nath et.al. 2006).  Across a number of randomized control trials, 
SWS has been shown to reduce diarrheal disease by as much as 44-84%.  Population 
Service International (PSI) is a NGO that has utilized a social marketing model to 
implement SWS in a number of developing world countries.  For example, in Zambia, PSI 
branded the chlorine product (Chlorin) and generated demand through behavior change 
communications such as radio and TV spots and point-of-sale materials (Lantagne et.al., 
2006).  However, despite some success, PSI has not been able to increase the price to cover 
full costs.  
 
One alternative to liquid chlorine has been developed by Medentech, an Irish company.  In 
addition to other products, Medentech markets chlorine tablets called Aquatabs8 that come 
in a variety of doses including a 20 liter HWTS dose (Figure 5).  Aquatabs have recently 
been introduced in Ghana and may be easier for consumers to transport and use than the 
liquid chlorine product traditionally used in the Safe Water System, but they are relatively 
more expensive per liter.  In addition they must be used in a 20 liter container, so a 
product-specific protocol must be developed to stimulate effective and sustained use. 
 

 
 
Figure 5: Chlorine disinfection - Sodium hypochlorite (CDC, 2008) and Aquatabs (Medentech) 

 

                                                           
8
 Aquatabs are effervescent (self-dissolving) tablets which, when added to unsafe drinking water, make the water 

safe to drink.  Aquatabs utilize the active ingredient sodium dichloroisocyanurate (NaDCC), also known as sodium 

troclosene and sodium dichloro-s-triazine trione. The NaDCC used in Aquatabs is approved by the US EPA and 

NSF International for routine treatment of drinking water for human consumption (MIT Watsan, 2008) 
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Particle Removal Options (filtration and flocculation) 
 
Household scale filtration uses inexpensive local materials such as clay or sand to treat 
water, making it an attractive HWTS option for low income communities.  However, 
filtration products often require some technical expertise to build and maintain, and lack of 
residual protection remains a key concern.  There have been various studies on the efficacy 
and health impact of household filtration systems, including several researchers have 
shown positive results including: Peletz, 2006; Johnson, 2007; Brown, 2007, Stauber, 2007; 
and Kikkawa, 2008.   
 
Four distinct household filtration options have been developed: 1) cloth filter, 2) biosand 
filter, 3) ceramic pot filter , and 4) candle filter (Figure 6).  The first, and simplest, is a cloth 
filter which does not reduce turbidity or microbial contamination, but is effective in the 
removal of larger disease vectors such as the cyclops, which is responsible for the 
transmission of guinea worm disease.  The second filtration option is the biosand filter.  
This slow-sand system was originally developed for centralized treatment at the 
community scale, but has been modified to provide a HWTS option.  Biosand filters are 
relatively easy to use, and the flow is immediate and substantial enough to provide water 
not only for drinking but also for cooking and washing.  Biosand filters have been shown to 
reduce bacteria and viruses by as much as 90% (HWTS Network Tools); however, 
recontamination remains a significant concern.  Furthermore, biosand efficacy has not yet 
been demonstrated in the extremely turbid waters seen in Northern Ghana, although local 
studies are currently underway (Kikkawa, 2008).  Ceramic filters offer a third filtration 
option. The ceramic products help limit recontamination as they are combined with a safe 
storage container, but they also have a slow flow rate with a maximum of only 1-4 liters / 
hour.   One of the most well-known and widely distributed ceramic filters is the “Potter’s 
for Peace” model which is shaped like a flowerpot and impregnated with colloidal silver. It 
has been shown to remove 99.9% of bacteria (Johnson, et.al. 2008), but must be cleaned 
regularly to ensure a continuous flow.  The “Potter’s for Peace” style filter provides a safe 
storage container with a tap, which helps to limit recontamination; however, as there is no 
residual chlorine protection the user must be trained to clean the ceramic filter element 
frequently.  PHW’s primary product, the Kosim, is a ceramic pot filter which has been 
distributed to 10,000 households to date in Northern Ghana.  More expensive versions of 
the ceramic filter are also available on the market (e.g., British Berkefeld; Katadyn).  These 
higher-end models tend to have cylindrical ceramic “candles” sometimes containing 
colloidal silver or additional media such as activated carbon.  Candle filters are primarily 
used by high-income households and foreign travelers in Ghana, but have not reached a 
price point where they are an option for wide-spread distribution.  Overall, household 
filtration is an attractive HWTS option; however, there is some variation in efficacy, ease of 
use, and cost between filter types and designs, so site specific product assessments should 
be conducted before introduction in a new market.   
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Figure 6: Household filtration options - Cloth, biosand, ceramic pot, and candle filter  

 
Particle removal may also be achieved by using a flocculent such as moringa seed or alum9.  
Such products are locally available in Ghana and have traditionally been used to manage 
water with very high turbidities. Flocculants are known to effectively remove suspended 
particles and improve microbial quality.  Preliminary research on alum coagulation in 
Northern Ghana has demonstrated 99.7% removal of total coliforms and 99.4% removal of 
E. coli (Foran, 2006).  This removal rate is comparable to that achieved with biosand or 
ceramic filters.  However, as flocculants do not remove all the microbial contaminants 
during the treatment process, they are not being considered here as a stand-alone HWTS 
option. 
 
Combined System (Particle Removal + Disinfection) Options 
 
Combined particle removal and disinfection options have recently been developed to more 
effectively manage the highly-turbid, microbially contaminated surface waters being used 
as household drinking water sources in many parts of the developing world.   
 
The best-known combined treatment product on the market is PuRTM, a single-dose product 
produced and widely marketed by Proctor and Gamble (P&G) as a part of a collaborative 
effort with the United States Centers for Disease Control (Figure 7).  PuRTM is sold in sachets 
designed to treat 10 liters of water, and includes a flocculent (ferrous sulfate) as well as 
chlorine disinfectant (calcium hypochlorite).  PuRTM is sold at cost for $0.035 cents per 
sachet to non-profit organizations, such as PSI, who are currently engaged in product 
testing and distribution in East Africa. In addition, PuRTM can be bought commercially by 
retailers and travelers for $0.05-$0.11/sachet.  PuRTM has been extensively tested and 
shown positive health impacts in Pakistan (Luby et.al., 2006), and Kenya (Crump et.al., 
2005).  However, PuRTM is not currently being considered as an option for Northern Region 

                                                           
9
 Alum is aluminum sulfate (Al2 (SO4 )3).H2O which is perhaps the most commonly used coagulant worldwide.  A 

coagulant is a chemical which, when added to water, enables small particles to aggregate into larger flocs. 

Coagulation is a widely applied process in urban water treatment plants around the world, and is also sometimes 

applied at a household scale, for example, in India parts of Southeast Asia and China (MIT WatSan, 2008) 

   

Pastor Steve, 2007 
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Ghana in part because of its relatively high cost but also because it is not currently available 
in the region.   
 
An alternative option for combined treatment is to use two distinct products in 
combination such as a Kosim ceramic pot filter or alum followed by a chlorine product, such 
as Aquatabs (Figure 7). Such combinations using two distinct HWTS methods in separate 
steps have received very limited research to date.  However, water quality impacts of 
combining Kosim with Aquatabs has recently been studied in northern Ghana (Swanton, 
2007), and a few experiments using alum as a flocculent followed by chlorine have shown 
the positive impacts on diarrheal outcomes (Reller et.al. 2003). Therefore, such products 
may offer a locally relevant solution for the low-income communities with highly turbid 
water seen in Northern Ghana. However, widespread implementation will require the 
development of an effective model for dosing and effective use. 

 

Safe 

Storage  

+Particle Removal (Alum) Chlorine Disinfection (Aquatabs) 
 

 

Figure 7: Combined treatment options - PuRTM sachet or Alum + Chlorine Disinfection 

 
Sachet Water  
 
Finally, sachet water has emerged as a popular choice among urban populations in cities 
and town throughout the developing world.  In Ghana, there are two types of sachet water: 
hand-tied and factory-produced.  These products tend to be produced in bulk in a 
centralized location, and then sold in individual units in local markets and road-side stands 
(Figure 8).  The sachet product has demonstrated commercial viability in Ghana, and thus it 
offers an interesting benchmark and microenterprise model.  For a detailed description of 
the production and water quality seen in sachet water in Tamale, Ghana the reader is 
referred to “Water Quality and Business Aspects of Sachet-Vended Water in Tamale, 
Ghana” (Okioga, 2007).   
 

 

(Foran, 2006) 
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Figure 8: Production and sales of hand-tied sachet water in Tamale 

 

HWTS Tradeoffs: Role of Consumer Preference 
 
As highlighted in the high-level product overviews above, efficacy of HWTS interventions 
varies by geographic region, source water characteristics and community type.  HWTS 
adoption rates and project sustainability depend heavily on the cultural relevance of the 
HWTS solution selected, the implementation strategy and the local ability and willingness 
to pay.    Therefore, consumer understanding along with assessments of product 
appropriateness for local conditions and relative cost are needed to determine which 
products have the greatest potential for long-term sustainable impact in a given region. 
 

4 Background on HWTS Consumer Preference Studies 
 

There are several HWTS product options available in northern Ghana that have the 
potential to significantly improve the local drinking water quality.  However, to date, the 
region has failed to see significant HWTS product adoption and sustained use.  Data 
collected through consumer preference studies can stimulate product uptake by helping 
implementing organizations tailor water quality interventions and marketing efforts to 
local preferences and needs.  In this case, the consumer choice study has been designed to 
assess a range of drivers of HWTS product adoption in both urban and rural communities.  
In addition, customer segments are identified to characterize relative differences between 
local populations in terms of product preferences, water treatment needs, and ability to 
pay. 

 
4.1   HWTS Consumer Choice Research in the Developing World  
 
Water projects in the developing world have suffered from poor performance due, in part, 
to a lack of consumer adoption of water infrastructure and/or new HWTS products. 
Consumer understanding is viewed as a key barrier to sustained use of improved water 

 

(Okioga, 2007) (Okioga, 2008) 
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sources and products, and thus local consumer choice research has emerged as a critical 
element of successful HWTS interventions.   
 
Clean Water: A Right or Economic Good 
 
The question of whether developing world consumers should be charged for clean water 
supply and/or household water treatment products has been extensively debated and a 
consensus has not been reached.   
 
First, access to a regular supply of safe water is widely viewed by the international 
development community as a basic human right.  According to Kofi Annan, United Nations 
Secretary-General:  
 

“Access to safe water is a fundamental human need and, therefore, a basic human right. 
Contaminated water jeopardizes both the physical and social health of all people. It is an 
affront to human dignity.”  

 
In 2002 the United Nations Committee on Economic, Social and Cultural Rights officially 
recognized water an independent right (WHO, 2003).  An in-depth discussion on the rights-
based approach to development and specifically the evolution of the inclusion of water as a 
basic human can be found in “The Right to Water” published by the World Heath 
Organization in 2003.   
 
The rights-based approach strives to empower local people to use legal systems to achieve 
basic human rights, such as safe water.  Under this model, the principles of freedom from 
discrimination and equality can be used to rule out exclusion from access based on ability-
to-pay (WHO, 2003).  Therefore, the declaration of water as a right has bearing on the role 
of water as an economic good.  Since the early 1990s, international development projects 
have strived to establish sustainability by pricing products slightly above the cost of 
production.  Through a social entrepreneurship approach, NGOs and local entrepreneurs 
have sought to use the market forces of supply and demand to sustain the project 
independent of donor funding.  The social market-based development paradigm frequently 
focuses on using social marketing to stimulate demand for health and/or water treatment 
products, which are concurrently brought into the marketplace to meet the stimulated 
need.   Market-oriented sustainable development is based largely on a capitalist model that 
suggests that unless people are willing to pay for a product they will be unlikely to value it 
(Shea, 2007).  However, several recent studies have challenged the validity of this 
paradigm by demonstrating that payment is not closely correlated with product adoption 
and sustained use.  For example, a recent study called the “Illusion of Sustainability,” by 
Kremer & Miguel (2007) found that charging a fee for medications in Kenyan schools 
reduced adoption from 75% to 19%.  Similarly, recent research on adoption of a chlorine 
treatment product in Zambia found that higher prices do screen out less intensive product 
users, but do not increase product use among those that do adopt (Ashraf, Berry, & Shapiro 
2007).   
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In contrast, at the community level, pricing water at full supply cost has been shown to 
have a positive impact on equity, efficiency and sustainability in the water supply (Rogers, 
Silvia, & Bhatia, 2002).  Proponents of full-supply pricing argued that removing water 
subsidies can in fact serve to enhance equity of access and long-term system sustainability 
by reducing overall demand and providing funds for expansion of supply into previously 
underserved communities.   
 
Contingent Valuation: Willingness to Pay Assessment 
 
The international development community has not reached agreement regarding the utility 
of charging impoverished developing world consumers for clean water and/or HWTS 
products; however, if a commercial “double-bottom line” approach is desired an 
assessment of willingness to pay is critical to successful project implementation. The 
Contingent Valuation approach to assessing relative value and cost of water infrastructure 
projects emerged in the 1980s following a series of disappointing investments in water 
supply systems (Whittington & MacRae 1988). Poor project management and lack of 
funding for maintenance clearly contributed to poor long-term performance of water 
infrastructure projects; however, a fundamental lack of understanding of the dynamics of 
local demand for improved water systems also contributed to the decline of water 
infrastructure investments.   As the provision of clean water was viewed as a basic right, 
the focus was on rapid scale-up of supply, and thus there was limited incentive for 
governments or international development agencies to incorporate the preferences of local 
communities into water infrastructure development efforts (Whittington, 1988). 
Contingent Valuation helps incorporate the consumer perspective by asking consumers to 
respond to a series of scenarios, provides additional information about the response of 
consumers to new water supply options.   
 
At the household, it was historically assumed that as long as the cost of the new water 
service did not exceed 5% of income, consumers would choose to adopt (Whittington, 
Briscoe, Mu, & Barron 1990).  However, the 5% approach failed to capture individual 
differences in willingness to pay and desired level of service.  Consequently, Contingent 
Valuation bean to be used to assess willingness to pay for water treatment products or 
improved water supply alternatives.  A complete description of the development of 
Contingent Valuation methodology to assess willingness to pay in developing countries can 
be found in “Estimating willingness to pay for water services in developing countries: A 
case study on the use of contingent valuation surveys in southern Haiti” (Whittington, D., 
1990).  
 
Further research has utilized Contingent Valuation to more accurately assess what people 
are willing to pay for access to improved water sources (McPhail, 1993).  Here a bidding 
game was used to demonstrate that low income households may be willing to pay more for 
improved water access, 8.0-8.2% for households with and without electricity respectively, 
than the 5% of income typically used for cost calculations.   Furthermore, it has been 
estimated that low income people may already be spending as much as 20% of their budget 
on water, and thus their willingness to pay will likely be relatively high, particularly if the 
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service is reliable (Moor & Calamai).  In addition, Contingent Valuation research has 
demonstrated the expected correlation between willingness to pay for improved water 
services and more concrete variables such as household income, perceived seriousness of 
water contamination and demographics (Pattanayak, Yang, Whittington & Kumar, 2005), 
suggesting that the methodology is capable of capturing real differences in consumer 
perceptions.  
 
Emergence of Micro-Market Models 
 
Contingent Valuation willingness to pay assessment is inherently limited by the bias 
generated by asking for hypothetical preferences.  Therefore, in recent years, micro-market 
models have been developed that offer a more robust tool for assessing actual willingness 
to pay (Ashraf, 2007). In the case of HWTS micro-market model, consumers are offered the 
opportunity to purchase a water treatment product at a randomly chosen discount price, 
and actual purchasing behavior is assessed.  In addition, to willingness to pay micro-market 
models can be used to test the relative efficacy of various HWTS product marketing scripts 
and sales channels. However, micro-market studies are poorly suited to a multiproduct 
assessment as the large number of variables significantly drives up the desired sample size 
(Glennester, personal communication, October 2007).   

 
4.2   Multi-Feature Consumer Research: Conjoint Analysis Methodology 
 
Conjoint Analysis is a statistical technique used in marketing to test how potential 
customers value certain features in a feature-set that make up a product or products.   The 
methodology is based on the premise that people cannot reliably express how they weight 
separate features of any given product, but researchers can assess the relative preference 
for various features through repeated evaluations of product concepts (Orme, 2006).  
Conjoint Analysis emerged as a statistically robust tool to improve product design and 
marketing while avoiding expensive and time-consuming market tests which are 
inherently limited in the number of features that can be tested simultaneously.    
 
The way in which complex consumer preferences can be incorporated into product 
development is highlighted in literature from Sawtooth Software10 
 

 “Humans evaluate overall desirability of a complex product alternative based on a function of 
its separate (yet conjoined) parts.”   

 
A Choice-based Conjoint (CBC) seeks to incorporate these trade-offs into the survey design.   
 

“In contrast to answering direct questions about individual product features, conjoint survey 
respondents cannot simply say that all features are important – they must trade off different 

                                                           
10

 Sawtooth Software is a privately owned company founded in 1983 located in Sequim, WA.  Sawtooth produces 

software tools for interviewing and data analysis, and supported this research by providing access to their Conjoint 

Analysis software. 
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aspects of the product (as in real life), weighing products that have both highly desirable and 
less desirable qualities (Sawtooth, 2008).”   

 
Therefore, CBC has emerged as the methodology of choice for complex consumer 
preference studies as it most closely matches a real market scenario where customers 
simply chose the product they most prefer. Research from Sawtooth Software shows that 
today, thousands of CBC studies are conducted each year, and organizations throughout the 
developed world are successfully using the results to design new products and make more 
profitable pricing decisions.  As the HWTS study described here sought to collected data on 
a number of product features across a large range of HWTS products, CBC was good fit for 
our research objectives. 
 
Conjoint Analysis in the Developing World  
 
Little experience had been documented to date on multi-feature conjoint analysis in 
developing world environments.  Focus groups using a similar choice task methodology 
have been utilized to identify HWTS customer segments with some success in rural India 
(Austin, personal communication, November 2007); however, integrated assessments of 
product feature preference have typically not been utilized in development work.  Through 
the support of Sawtooth Software, the MIT team was able to use a web-based platform for 
CBC survey generation and data analysis.  As developed for this study, CBC proved a 
relatively low-cost tool to enhance consumer understanding across a number of critical 
elements of HWTS product design. 
 

5 Methodology: Consumer Choice Research 
 

The methodology for this research was formulated in conjunction with a team of four 
Masters of Business Administration students from MIT-Sloan School of Management.  From 
October 2007 to January 2008 the team worked to develop a consumer choice survey 
instrument and gain approval from PATH, our project sponsor.  During the month of 
January 2008, the team spent four weeks on the ground executing the survey and collecting 
water quality data.  Throughout January, the MIT team worked closely with four Ghanaian 
surveyors who helped to refine the methodology and execute the research. The field 
research phase officially ended on January 25th, after which time the author was 
responsible for the data integration and analysis described in this thesis.  The work of the 
business team culminated in a Global Entrepreneurship Lab (G-Lab) report focused on 
marketing implications of the research (Appendix 1).  
 
5.1  Survey Design: Tools and Methodologies 

 
During the planning phase, the team sought to develop a consumer research protocol to 
assess the relative attractiveness of a variety of HTWS options.  Initially, the team 
considered marketing a range of products in the field.  This type of micro-market approach 
has proven to be an effective way to assess consumer willingness to pay and evaluate 
point-of-use treatment program efficacy (Ashraf, et.al., 2007); however, through 
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conversations with individuals from The Jameel Poverty Action Lab (JPAL), we learned that 
a sample size of at least 1000 would be required to use a randomized marketing 
methodology to test the number of product trade-offs we wished to assess.  Undertaking 
such a large-scale research endeavor was beyond the scope of this research, thus we sought 
alterative consumer research tools.  Ultimately, we decided that a Choice-based Conjoint 
(CBC) Analysis would be an effective approach for our research scope.  Specifically, this 
methodology is effective for smaller studies because the number of trade-offs made by each 
individual allow for higher statistical significance with a smaller sample size.  
 
In addition to the product feature trade-offs made in the conjoint, the team wanted to 
collect baseline data on all households surveyed to assess difference in behaviors and 
preferences between market segments.  Furthermore, as the relative efficacy of different 
HWTS products depends on the quality of the source water, we hoped to use water quality 
testing to characterize the water of the sample populations.  In addition, we hoped that 
some individuals would be using HWTS products, and that we could use the water quality 
testing element to make an initial assessment of the efficacy of the HWTS options currently 
on the market.  However, we did not want to bias our study toward any particular product, 
and thus we selected communities where there had not been any significant HWTS 
interventions.   
 
5.2 Survey Elements 

 
Ultimately, the team developed a survey instrument that included four elements:  
1) informed consent and confidentiality of participants, 2) a baseline survey, 3) a conjoint 
assessment, and 4) water quality testing.  The survey was designed to allow us to gather 
the information required to develop customer profiles and to understand interest levels 
and willingness to pay for specific product features.  We hoped to use this information to 
make recommendations about product choice that would be useful for implementing 
organizations in Northern Region Ghana.  The final version of the informed consent script 
and survey instrument can be found in Appendix 2. 
 
Informed Consent 
 
The survey instrument started with an informed consent section which gave the 
respondents background on our research, explained their rights, and gave them the option 
to accept or decline participation.  The complete informed consent script can be found with 
the survey instrument in Appendix 2. 
 
Baseline Survey / Customer Segmentation 
 
The goal of the customer segmentation section was to gather the information required to 
develop HWTS customer profiles.   The team hoped to use these profiles to identify target 
customer segments, and assess behavioral differences between the different communities 
seen in Northern Region Ghana.   The customer segmentation section of the survey 
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included four elements: 1) Household Information, 2) Purchasing Decisions, 3) Ability to 
Pay, and 4) Current Water Practices. 
 
The researchers hoped to combine this data with the HWTS product feature preference 
determined through the Choice-based Conjoint (CBC) analysis to assess which products 
were the best fit for which segments of the target population. 
 
HWTS Feature Preference / Conjoint Analysis  
 
The goal of the CBC element was to determine which HWTS product features are the most 
desirable to the target customers.  To develop the conjoint tool, we initially brainstormed 
features of HWTS products which we might want to test in the study.  These included: 
water look, water taste, product look, product durability, health impact, ease of transport, 
treatment time, storage volume and price.  We then eliminated features that we could 
assess through the baseline survey such as demand for large storage volumes and ease of 
transport.   Next, we selected levels to be displayed as trade-offs in conjoint tasks: 
 

 Water Look: clear vs. turbid 
 Water Taste: crisp vs. chlorine vs. earthy 
 Product Look: traditional vs. modern 
 Product Durability: consumable vs. durable 
 Health Impact: major impact vs. minor impact 
 Treatment Time: less than 30 min vs. more than 30 minutes 
 Price: low price vs. high price 

 
We wanted to reduce the number of features to keep from overwhelming the respondents 
effective trade-offs, but we felt that each attribute was important for the research.  We tried 
to prioritize by focusing on those product features critical to describing differences 
between source water conditions and potential treatment options for Ghana.  Ultimately, 
we decided to combine features where there was only a select range of options in Ghana 
(i.e., water look was combined with water taste and product look was combined with 
product durability).  In addition, we had an extended debate about the inclusion of a health 
impact feature.  We felt that this attribute might bias the choice selection toward this 
feature as customers had been conditioned to believe that point-of-use water treatment 
products were purchased to improve their health.  On the other hand, the team wanted to 
assess the relative importance of health impact as compared with the other product 
features.   
 
After selecting the desired feature set, we developed a set of images to help depict the 
choices to our target audience. We felt that this step was critically important, as the task 
screens were written in English and thus needed to be displayed to the potentially illiterate 
Dagbani-speaking respondents in a pictorial way that could easily be understood.  The final 
feature set and images developed is shown below (Figure 9).   
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Figure 9: Final Conjoint Analysis Feature Set and Images11 

 

The researchers planned to show twelve different task screens per interview (Figure 10).  
Each participant would be asked to choose between the options shown on each task screen, 
and by amalgamating all the data the researchers could draw conclusions about the relative 
importance of HWTS features.  Ultimately the number of task screens was reduced to eight 
based on feedback from PATH as well as enumerators concerns about respondent fatigue.  
  

Concept #1

Water #2

Modern

Durable

Minor health 
improvement

Less than 30 min

15 cedi / month for two 

months

Concept #2

Water #1

Consumable 

Minor health 
improvement

Less than 30 min

90 pesawas / month 

forever

Concept #3

Water #4

Traditional 

Durable

Major health 
improvement

More than 30 min

3 cedi / month for two 

months

Do Not Purchase

None – I would chose 

to continue to use my 
current system and 
have my current 

health condition

#4#2 #1

 
Figure 10: Example Task Screen - Rural Survey 

                                                           
11

 Note: Initial price levels set based on local prices; as originally quoted in new Ghanaian Cedis (GHS) 
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Following the planning phase, the survey instruments were vetted with our local survey 
team and a two day pre-test was conducted in a village approximately 10 minutes by car 
from Tamale.  To facilitate effective communication, each task screen was placed in a 
laminate sheet and bound together for the surveyors use.  In addition, the researchers 
prepared a number of props to help explain the product features shown in the conjoint.    
 
To communicate water look / taste, the team prepared four bottles of water that could be 
used to demonstrate the different tastes.  Water #1 was Voltic12 bottled water taken 
straight from the bottle.  Water #2 was municipally treated water dosed with Aquatabs13 to 
give a chlorine taste.  Water #3 was turbid water taken from the Ghanasco dugout in 
Tamale and boiled for fifteen minutes.  Water #4 was Ghanasco dugout water filtered 
through the Kosim filter to give an earthy taste and then boiled for fifteen minutes to 
ensure safety. Water was served to respondents in disposable plastic cups.  The water was 
changed every day, and the bottles themselves were replaced every two to three days to 
address contamination risk.   
 
Product type was described using full-size sheets showing the products.  The color 
images14 were placed in laminate sheets for the surveyors to refer to while describing the 
differences in product type.  In addition, the researchers made sure that the product type 
images shown were visually linked to those on the task screen.  As product type was only 
one feature of the consumer choice task, the researchers did not want to overemphasize a 
single product look, so multiple examples were shown for each product type (Figure 11).     
 

 
Figure 11: Conjoint props product type images 

 

                                                           
12

 Voltic water is a high-end bottled water product produced in Ghana. It is produced by a Ghanaian company and is 

among the most expensive and widely distributed bottled water products in the region.   
13

 Aquatabs is a chlorine product designed for emergency water treatment, but recently applied in HWTS 

development applications.  It is and sold locally in Tamale.  The parent company is Medentech located in Ireland.   
14

 All products shown are available in Ghana with the exception of PuR
TM
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To help communicate health challenges associated with waterborne disease the 
researchers used images that had been prepared by a local artist for PHW.  The images 
show some potential negative effects of poor health, such as diarrhea, tiredness, and 
expensive hospital visits (Figure 12).   Alternatively the healthy images show people 
engaged in daily activities such as farming, attending school and playing a common board 
game (Figure 13).  The researchers were concerned that this element would place an undue 
amount of emphasis on health; however, during the pre-test the survey team expressed 
that they very much liked working with the images, so we chose to continue using them 
throughout the research.    
 

Figure 12: Conjoint props health images 

(impact of waterborne disease) 

Figure 13: Conjoint props health images 

(benefits of no waterborne disease) 

 
It was ultimately decided that no props were necessary to communicate treatment time 
and price, although the researchers were aware that this had the potential to introduce a 
bias towards those features that were described using colorful props. 
 
Following the pre-test a number of wording changes were made to the survey instrument.  
In particular, the price of the items was converted to old cedis (x10,000 GHS) because the 
respondents and the surveyors appeared to be much more comfortable with that currency 
metric which was officially in effect until June, 2007.   During the pre-test, the MIT team 
was pleased to observe that the survey respondents appeared to be able to process the 
trade-offs between the five features shown.  Thus, no features were removed from the 
conjoint design. Additional details on the design of the conjoint method and delivery are 
included in Appendix 3. 
 
Water Quality Testing 
 
Water testing was conducted to characterize the water quality conditions in each 
household surveyed.  One water sample was collected from the drinking water supply of 
each household surveyed15.  Samples were collected in sterile Whirl-Pack® bags, placed on 
                                                           
15

 Typically samples were collected from a large earthen drinking water vessel, located either in the family‟s central 

courtyard or inside the hut. 
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ice and processed in the afternoon 2-4 hours after the completion of the day’s surveys.  
Specific water quality tests conducted included turbidity and the 3M™ Petrifilm™ test for 
the enumeration of E.Coli and total coliform.  Chlorine residual tests were not conducted.   
The procedures for the two types of water quality tests used are described below. 
 
Turbidity is a physical property of water used to characterize of the amount of suspended 
particles and molecules in the water sample.  It can be measured electronically by a 
turbidimeter or with a turbidity tube; the later was selected for this research largely 
because of ease of use in the field.  Turbidity tubes are transparent, one inch diameter and 
one meter long clear plastic tubes closed on the bottom end and open at the top.  The 
closed end has a “bull’s eye.” The well-mixed representative sample is poured into the tube 
until the “bull’s eye” is no longer visible.  The amount of water required for the “bull’s eye” 
to disappear will depend on the turbidity of sample being tested. Turbidity tubes have 
calibration marks that are spaced in such a way as to give equivalent turbidities in turbidity 
units (TU).    
 
E.coli and total coliform were used as indicators to assess water quality.   Both indicators 
are described in the 3rd Addition of the WHO Guidelines for Drinking Water Quality (2003), 
which are summarized below.  Escherichia coli (E.coli) is considered the most suitable 
index of faecal contamination as it occurs in high numbers in human and animal feces and 
water subject to recent faecal pollution. Thus, E.coli is the first organism of choice in 
monitoring programs for verification including surveillance of drinking water quality.   
Total coliform include a wide range of both faecal and environmental bacteria that can 
survive and grow in water.  Therefore, total coliform is not useful as an index of faecal 
pathogens, but they can be used as an indicator of treatment effectiveness and to assess the 
cleanliness of distribution systems.  However, as a disinfectant indicator, the total coliform 
test is slower than direct measurement of disinfectant residual.   
 
The 3M™ Petrifilm™ E.Coli / total coliform (TC) test uses sample-ready plates for 
conducting bacterial indicator tests that can identify both E.coli and total coliforms 
concurrently.  The plates are coated with Violet Red Bile (VRB) nutrients, a gelling agent, an 
indicator of glucuronidase activity (which is a characteristic trait in E.coli), and an indicator 
that enables colonies to be counted.   A top film on the plate traps gas produced by lactose 
fermenting coliforms and E.coli.   One milliliter of sample was applied to each 3M™ 
Petrifilm™ plate.  The samples were incubated for 24 hours at 35°C in a Millipore Portable 
Single Chamber Incubator Model Number XX631K203 after which time E.coli colonies were 
identifiable as blue colonies with gas bubbles, while Total Coliforms were the sum of red 
and blue colonies with gas bubbles.16 
 
Survey Approval 

                                                           
16

 3M™ Petrifilm™ E.Coli / TC tests require a 1 milliliter (ml) sample and results are typically expressed as the 

actual number counted per plate per milliliter. However, because the standard form for reporting E.Coli / TC uses a 

unit of total coli-forming units (CFU) / 100 ml we multiplied both the numerator and denominator by 100 in our 

presentation of 3M™ Petrifilm™ results in this report. 
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Prior to initiating field research, the survey instrument and methodology was approved by 
both MIT Committee On the Use of Humans as Experimental Subjects (COUHES) and PATH 
Human Subjects Protection Committee (HSPC).  It was determined that the research project 
described in this thesis qualified for exempt review status as defined in the federal 
regulations, 45 CFR 46.101 (b) (3), and while in Ghana approval to proceed was granted by 
PATH HSPC (Internal communication, Elizabeth Trias, January, 10 2008). 
 
5.3 Data Collection 

 
Following the completion of the two-day pre-test and the approval of the final survey 
instrument, the MIT-PHW team worked closely with four Ghanaian survey enumerators 
over three weeks of research.  Respondents were selected at random from seven local 
communities, for a total of 237 completed surveys.   This section describes the 
methodology used to train the field research team and select communities, households, and 
respondents for the survey. 
 
Field Research Team 
 
The field research was conducted by four survey teams, including 5 MIT graduate students 
and 4 Ghanaian surveyors, and supervised by the principal investigator S. Murcott.  Prior to 
the arrival of the MIT team, PHW representatives Ernest Ansah and Peter Abazzan 
Adagwine had secured a high-quality survey team, based on recommendations provided by 
S. Murcott and the Center for Disease Control (CDC).  The professional team selected had 
previous experience working with the CDC on HWTS research in 2007, and were able to 
commit six days per week to this study.  Because the local survey enumerators hired had 
professional experience and were native speakers of the local language, Dagbani, it was not 
necessary to hire additional local guides or translators to complete our research. Before 
beginning the actual survey testing in households, the MIT / PHW team spent two days 
reviewing the survey instrument with the Ghanaian surveyors, and adapting the wording 
and choices to local norms.  The team also reviewed the pictographs to check meaning.  
During this orientation period, the local survey team was also trained in the delivery of the 
conjoint.   
 
Survey enumeration is a particularly critical challenge for consumer preference research in 
the developing world.  Whittington (2002) offers a detailed overview of best practices in 
survey enumeration.  In particular, twelve pieces of concrete advice for training of survey 
enumerators are offered in Table 1A (Whittington, 2002, pp 349-350).  
   

1. Read every question exactly as written in the questionnaire – do not improvise 
2. Read questions slowly enough that the respondent can understand 
3. Wait for the respondent to answer 
4. If the respondent can’t answer repeat the question 
5. Remain absolutely neutral about the respondent’s answers 
6. Don’t act embarrassed about a respondent’s answers to sensitive questions 
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7. Never suggest an answer unless the instructions say to read the answers 
8. Don’t repeat the respondent’s answers 
9. Conduct the interview in private 
10. Do not give advice to respondent’s on personal matters 
11. Answer directly any questions the respondent has about the purpose of the survey 
12. Listen carefully to the respondent’s answer 

 
The researchers aimed to meet rigorous survey enumeration standards; however, due to 
short timelines and unexpected local circumstances, the researchers did not provide all 
copies of the written questionnaires in the local language, Dagbani and did not conduct the 
interviews in complete privacy.  It is recommended that enumerator training be completed 
over a 4-6 week period (Whittington, 2002).  In the case of this study, the researchers had 
only 3-4 weeks to complete the entire survey. Thus, timelines were condensed which 
removed the opportunity to abide by the comprehensive set of training tools recommended 
for consumer preference surveys.  However, apart from the limitations described 
Whittington’s advice was followed by the research team.  Following the two-day 
enumerator training, the team conducted a two-day pilot study, during which the 
researchers determined that each enumerator could conduct four to five high-quality 
surveys per day.  Although this number was lower than we had initially hoped, we felt that 
data quality was critical for the conjoint so we opted to abide by this limit.    
 
Survey Instrument Translation 
 
All elements of the survey were conducted by the surveyor in the local language, Dagbani.  
However, as Dagbani is predominantly an oral, not a written language, it was not necessary 
for the MIT team to provide all of the 269 surveys required for the pre-test and study in 
Dagbani.    Although there was a Dagbani version of the survey instrument available; in 
practice, each surveyor translated the questions and interpreted the responses 
independently in the field, and thus were not heavily reliant on the written Dagbani 
translation.   
 
Prior to starting the study, the MIT team worked to complete a translation and back-
translation of the written survey instrument.  This task was more complicated than 
expected for a number of reasons.  First, Dagbani is a simple language with only 6,000 
documented words (Mahama, I. 2003). Dagbani is mostly a spoken language, and typically 
not expressed in written form.  English is the official national language and it dominates in 
professional and academic settings.  In general, Bible translation facilities appear to have 
the most developed translation capabilities and are one of the few places that have the 
ability to type in Dagbani.  Therefore, we first spoke with the typist at one such facility.  
Unfortunately, he was not comfortable doing the English to Dagbani translation, and asked 
us to provide a hand-written Dagbani version for him to type.  Thus, we took the document 
to a pastor who was able to complete the translation.  Subsequently, we followed the same 
two step process for the back-translation, using a different pastor for the hand-written 
translation.  However, water management seems to be a particularly challenging topic as 
there are a lot of idiomatic expressions around how people express their water needs and 
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practices.   Therefore the oral translations, by individuals familiar with water management, 
such as the PHW staff and the survey team, may more accurately express the meaning of 
the survey questions.   As the back-translation task took longer than planned we were not 
able to utilize the back-translation directly in our research, but it did give us a number of 
insights about the way water management ideas are communicated in Dagbani.  The 
translated survey can be found in Appendix 4, and the back-translated version of the 
survey, including comments from the researchers, can be found in Appendix 5.  
 
Sample Size Determination 
 
One of the primary goals of the research was to understand differences in consumer 
behavior between population segments.   Thus, we sought to identify five to six distinct 
consumer segments.  The minimum number of customers that is required to obtain insight 
in a conjoint analysis is 30.  We applied a conservative security coefficient of 1.5x to select a 
target sample size of 45.   Consequently, we anticipated that a sample size of 225-250 
would be sufficient to perform our study. 
 
Sample Population:  Household Selection 
 
Upon arrival in Ghana in January 2008, the MIT team worked with the PHW staff and the 
survey team to select a representative set of communities.  Ultimately we settled on three 
urban communities and four rural villages, all of which had no exposure to PHW’s products 
(Figure 14).   The team planned to spend two days in each of these seven villages, surveying 
40 households per community.    
 

 
Figure 14:  Detailed map of urban and rural research sites surrounding Tamale 

 

For the purpose of this study, modern households were defined as concrete block or brick 
houses with tin roofs (Figure 15), and traditional households were defined as mud-brick 
houses with thatched roofs (Figure 16). In practice, the team found some mixing of 
household types in both urban and rural communities.  
 

*Kasaligu (pre-test) 

*Nazaryee 

*Golinga 
*Parishe 

Lahagu* 

*Agric 

*Nyohini 
*Lamakara 

TAMALE 



34 

 

 
Figure 15:  Urban household, Tamale 

 
Figure 16: Rural household, Parishe 

 
Community Engagement 
 
Prior to working in a community, a team member visited the site to obtain permission from 
the village chief or community leader.  In Ghana, particularly in more traditional rural 
communities, it is a cultural norm to visit the chief for a formal introduction before 
beginning work in a community.   Subsequently, when the entire survey team arrived, the 
researchers and enumerators met briefly with the community leader to obtain his approval 
for the work.  Following these proceedings, the survey four teams radiated out in four 
directions, and randomly selected target households to approach.   As stated above, the 
goal for each research day was to achieve twenty complete surveys per day; however, in 
rural villages travel time to the village and between homes often only allowed for a total of 
sixteen complete surveys per day (Table 1).  
 
Table 1:  Research Sites and Number of Respondents 

Community Name Number of 
Households 

Date Visited 
(2008) 

Community 
Type 

Kasaligu  (pre-test) 16 January 08 Rural 
16 January 09 Rural 

Nazaryee  16 January 11 Rural 
19 January 12 Rural 

Golinga 20 January 14 Rural 
20 January 15 Rural 

Agric 20 January 16 Urban 
20 January 17 Urban 

Nyohini 20 January 18 Urban 
20 January 19 Urban 

Lamakara 20 January 21 Urban 
18 January 22 Urban 

Lahagu 16 January 23 Rural 
Parishe 12 January 24 Rural 
Lahagu 16 January 25 Rural 
    
TOTAL (with pre-test) 269 15 days  
TOTAL (without pre-test) 237 13 days  
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Respondent Recruitment  
 
The researchers aimed to include 150 female head of household and 100 male head of 
household for 45 minute face-to-face interviews.  We sought this gender percentage (60% 
female, 40% male), because we hoped to assess the differences in purchasing behaviours 
between female and male segments of the population.  We achieved a slightly lower target 
for male respondents because our short timelines did not allow us to control for the higher 
percentage of men working away from the home during the four-hour window, 8am to 
1pm, during which we conducted surveys each day 
 
In developing our research protocol, we planned to limit selection bias by offering to return 
to the household at a later time if the head of household was not available.  However, in 
practice, we found that the households were typically very large (average of 12-13 
individuals).  An average of seven adults seen in each household is typical of Northern 
Region Ghana, as families tend to be polygamous and sons often start their own families 
within the family compound of their father. Thus, we found that many households included 
multiple “heads of household”.  Because each household included a number of adults, we 
generally were able to find an adult responsible for water management and/or purchasing 
decisions on the first visit to the household.   
 
In practice, the short timelines for this research made it difficult for the team to avoid bias 
in selecting survey respondents.   As we always surveyed in the morning, we were 
sometimes unable to speak with the most senior head of household.  Furthermore, the 
interviews were typically given in the central courtyard of the household compound.  As 
the entire family was often eager to voice their opinion, it was sometimes challenging to get 
only one adult respondent, despite repeated requests by the surveyor.  In some cases, we 
even got combined responses from the male and female head of household.   For example, 
some younger female respondents were unfamiliar with the household finances, and called 
on their husbands to address these questions.  We did not disqualify these responses.   
 
5.4 Survey Execution Critical Success Factor: High-quality Survey Team 

 
Securing highly qualified Ghanaian survey enumerators was critical to our project’s 
success.  The MIT researchers found that taking the time to discuss the research goals with 
the survey team greatly increased the quality of the data collected.  This initial 
communication aligned the goals of the entire team, which increased our efficiency as well 
as the MIT team’s understanding of the translation limitations.   The delivery of the conjoint 
also presented a number of unique challenges, which were largely mitigated by the efforts 
of the surveyors.  Efficacy of conjoint analysis hinges on the respondent’s willingness to 
think carefully and make trade-offs across a number of features.  Therefore, successful 
execution requires effective communication from the surveyor as well as focus from the 
respondent.   Before starting the survey, the team found that it was helpful to carefully 
explain to the respondent that it was not a test, and that the goal of the research was to 
better understand what was important to them.   The props were also very helpful in 
communicating the choice options.   Each surveyor used the props slightly differently, but 
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in all cases the images were displayed and used to help the respondent make trade-offs.  In 
addition, having the water tasting early in the survey helped engage the respondents 
(Figure 17).   
 

 

 
Figure 17: Survey delivery and use of props17 

 
Respondents that formed a strong opinion very early in the task choice activity also created 
challenges.  For example, some individuals only wanted one product type.  Such a strong 
preference was useful for assessing consumer preference; but, in a few cases respondents 
got irritated when they were continually asked to make a selection after they had already 
expressed a definitive preference.   In such cases, it was critical for the surveyor to avoid 
the temptation to move ahead without fully explaining all the options.  Overall, the 
professionalism and dedication of the survey team proved critical to limiting data bias.  

 
6 Consumer Choice Results  

 
This section summarizes the results collected in the field during January 2008.  The chapter 
will report aggregate data for urban (n=118) and rural (n=119) respondents.  The data 
shown will include six sections: 1) demographics of the sample population; 2) water source 

                                                           
17

 Images show each of the four surveyors, clockwise from top-left: Wahab, Jaafar, Al Hassan and Mohammed   
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type; 3) needs assessment including water quality, health and current water management 
practices; 4) preferred product type based on conjoint data; 5) ability to pay designed to 
inform product pricing; 6) an assessment of purchasing behaviours designed to inform 
future marketing efforts. Data analysis including market segmentation, customer profiles 
and associated product preference will be reported and discussed in Chapter 8.      
  
6.1 Sample Population Demographics 
 
By design, the sample population was predominantly female in both urban and rural areas.  
In addition, the sample was 90% Muslim, a slightly larger majority than the 56% seen 
throughout the Northern Region as a whole (ModernGhana, 2008). The majority of urban 
respondents lived in modern homes with tin roofs and a slight majority had received some 
primary or informal education, but only 31% had continued to secondary school.  The 
majority of rural households lived in traditional mud-brick hut compounds with primarily 
thatched roofs, and only a small percentage had received any primary education, with only 
3% continuing to secondary school. The household size and age distribution was consistent 
across urban and rural areas with an average of twelve and thirteen individuals per 
household respectively, and two children under five (Table 2). 
 
Table 2:  Demographics of Sample Population 

Type 
Gender 

(% Female) 
Religion 

(% Muslim) 

House Type (Roof) Education Average 

Household 

Size 
% Tin  % Thatch  Primary Secondary 

Urban 
(n=118) 

77% 94% 100% 5% 51% 31% 12 

Rural 
(n=119) 

70% 86% 15% 97% 19% 3% 13 

 
The similarity in household size across urban and rural areas seen in this research differs 
from prior results obtained by R. Peletz, 2005 and S. Johnson 2006, which found an average 
urban household size of six and an average rural household size of twelve.  The urban 
difference might be due to the fact that this survey targeted lower middle class urban 
households while the prior work targeted wealthier middle class households. Lower 
middle class urban respondents were chosen for this study because the researchers believe 
that this group has a greater need for clean water as a result of reduced access to improved 
water sources. 
 
6.2 Water Source: Type and Access 
 
Water Source Type 
 
Urban and rural communities in Northern Ghana utilized a very different mix of water 
sources.  In addition to rainwater, urban communities primarily used water from private 
taps, either personal or those of neighbors (Figure 18), while rural communities mostly 
collected water from surface water sources, dugouts / dams, as well as boreholes (Figure 
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19).  In both community types the majority of respondents were supplementing their water 
supplies with rainwater collection during the rainy season (June – September). 
 

58% 54%

27% 23% 19% 14%

0%

50%

100%

Rainwater 
Collection

Private 
Household Tap

Other 
(Improved)*

Dugout/Dam Public 
Standpipe

Tanker Truck 
Water

*Tyically a neighbor's household tap  
Figure 18: Primary Water Sources - Urban Communities 

Figure 19: Primary Water Sources - Rural Communities

Water Source Access 
 
Water collection practices also varied substantially among community types.  Urban data 
showed that respondents collected water an average of 5 times per day in both the dry and 
rainy season; however, this number may not be representative as the municipal water only 
flowed at most two times per week, and often only a few times per month.  On the days 
when water is available at local taps, residents collect water and transport it to large 
storage vessels in their homes (Figure 20). If the stored water runs out prior to the next 
time the municipal water is available, residents may buy from neighbors or seek out tanker 
truck vended water.  Rural households collect water an average of 6-7 times per day in the 
rainy and dry season respectively.   As the majority of rural communities use a local dugout 
as their primary source of water and a typical trip to the dugout takes longer than thirty 
minutes, water collection alone requires over three hours per day (Figure 21).  In addition, 
three of the four rural communities surveyed had some access to a borehole, typically 
located near the dugout.  Interestingly, many respondents said they used water from the 
dugout and the borehole interchangeably, storing and transporting it in the same vessels.     
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Figure 20: Key Urban Water Management 

Challenge: Water Quantity and Safe Storage 

Figure 21: Key Rural Water Management 

Challenge: Source Distance and Quality

 
6.3 Needs Assessment: Demand for Improved Household Water Management 
 
Water Quality  
 
Water quality metrics helped characterize the current drinking water in study populations 
(Table 3).  All urban respondents were drinking non-turbid municipal water18; however, 
microbial contamination seen among urban respondents suggests that recontamination 
during handling and storage is a critical issue.  In rural areas, the dominant drinking water 
source, dugout water, was highly turbid.  However, researchers observed that the water in 
some households had lower turbidity than the characteristic average from the source due 
to settling and mixing with borehole water and/or household treatment with alum.  High 
levels of E.coli and total coliform were seen throughout the rural sample population.    
Household and community water quality data can be found in Appendix 6. 
 
Table 3: Water Quality Metrics 

Type 

Turbidity19 Total Coliform (CFU) E.coli 

Ave. 
(TU) 

Max. 
(TU) 

% with 
CFU 

% with 
100- 1000 

(CFU / 
100 ml) 

% with 
>1000 
(CFU / 

100ml) 

Ave . 
(CFU/ 

100ml) 

% with 
E.Coli 

Ave. 
(CFU/ 

100 ml) 

Urban 
(n=118) 

<5 <5 59% 33% 26% 2,500 8% 47 

Rural 
(n=119) 

238 1000 89% 7% 82% 18,800 26%20 172 

                                                           
18

 Urban respondents generally used dugout water for non-drinking activities such a washing (qualitative responses) 
19

 Turbidity tube limit of detection is <5 TU 
20

 The percentage of rural households with E.coli that is reflected in this data is likely lower than the actual 
because 1 to 10 ml dilutions were done for 70% of rural households.  In these cases, only those samples with 
E.coli concentrations of 1,000 (CFU/100ml) or greater were captured.  When samples with dilutions are 
excluded the percentage of rural households showing E.coli in the water increases to 69%. 
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Health Status 
 
Although health status was not assessed in detail in this study; one question relating to 
diarrheal incidence was included in the survey.  The diarrheal data was collected by asking 
respondents to self-report incidence of diarrhea in the past week, and the information 
collected provides an additional metric to help measure need for improved water 
treatment and health outcomes.  Overall, 25% and 32% of urban and rural households 
respectively reported a diarrheal incident. Children under five saw the highest rate of 
illness, particularly when considered on a per capita basis (Figure 22). 
 

10.2%

1.4% 1.4%

9.9%

1.8%

3.0%

0%

2%

4%

6%

8%

10%

12%

Individuals ≤ 5 Individuals 6-17 Individuals ≥18

%
 e

xp
e

ri
e

n
ci

n
g 

d
ia

rr
h

e
a 

in
 

th
e

 p
as

t w
e

e
k

Urban

Rural

 
Figure 22: Diarrheal incidents in the past week  

 
Water Management Practices 
 
Differences in source water between urban and rural populations appear to be correlated 
with differences in household water management. Urban populations tend to rely primarily 
on the quality of the municipal water from the Ghana Water Company (96%), while the 
rural respondents typically use a cloth filter (93%) supplemented by settling in a storage 
vessel and alum treatment (Figure 23).   
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Figure 23: Current water treatment methods 

 

Nearly all rural households engaged in some form of household water treatment; however, 
less than 10% actively treated microbial contamination either by boiling or with chemical 
disinfectants.  In particular, the cloth filters provided by the Carter Center throughout the 
region as a part of the Guinea Worm Campaign, appear to have achieved substantial 
uptake21.  In addition, alum is used seasonally when turbidity is particularly high. Of the 50 
rural respondents that used alum, 90% only used this treatment method when the water 
was more turbid than usual. 
 

“We use alum only when the water becomes very muddy at the end of the dry 
season” – Lahagu (rural) 

 
The researchers also collected data on volume of water treated to assess the total volume 
of water being utilized in the household.  The majority of rural respondents treated more 
than 144 liters per day with the cloth filter, water which was used for washing as well as 
drinking.  Conversely, the majority of the urban respondent did not treat any water because 
of their confidence in the quality of the municipal piped water supply.   
 
Finally, the team collected qualitative data on respondent happiness with water quality and 
treatment systems.  The responses to these questions suggest a fatalistic attitude about 
water quality and water management.  Although many individuals were unhappy with their 
water quality, they were accepting of their water management system because it was the 
only option.  In addition, many felt that they were doing a good job of water management 
by using the cloth filter and covering the vessel; however, they were still interested in 
further improving their water with additional water treatment products.  
 

                                                           
21

 Some households also had “pipe filters” which they used to treat water for Guinea Worm when away from home. 
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6.4 Consumer Choice: HWTS Feature Preference 
 

The conjoint section of the survey is designed to help researchers assess the relative value 
of different features of HWTS products, with the goal of better matching HWTS product 
offerings to consumer preferences. We hope this will enhance product adoption and 
stimulate sustained use.  Figure 24 below gives an overview of the relative preference for 
different product features, with preferred products shown to the right of the middle line for 
both urban and rural populations.   
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Figure 24: Product feature preference in urban and rural communities 

 
Comparing the two preference patterns seen in Figure 24, we see that urban and rural 
respondents showed similar preference patterns for HWTS product features; however, 
differences in relative importance of the product features suggests that tailoring the 
product type, design, educational material and marketing strategy to the preferences of 
different consumer segments has the potential to increase HWTS adoption. 
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Health Improvement 
 
Major health improvement proved to be the most significant driver of product choice in 
both urban and rural markets, with a relative value of at least three times that of all other 
features.   The researchers anticipated that health improvement would be an important 
driver of purchasing behavior; however, the importance of health relative to other features 
highlights the need to ensure product quality and brand based on health improvement.   
 
Product Type 
 
The traditional durable product was preferred among both urban and rural populations.  
Individuals that expressed a preference for the traditional durable product typically 
highlighted longevity and durability as important to their choice.  In addition, some 
respondents highlighted the attractive look of both the metallic modern durable and the 
plastic traditional durable.   
 

“Things break easily here. I need something that will last.” – Nazyree (rural) 
 
 “I like the look of the traditional durable and it is cheaper than the modern 
model.” - Nyohini (urban) 

 

A few respondents favored consumables; however, many were reluctant to invest in a 
product that required repeat purchase.    
 

“I like the consumables because they are easy to use.  I can just drop them in 
and be done.  Filters take more time and work” – Agric (urban) 
 
“When I buy, I will choose something I can afford.  I want something durable 
because it is easier for me to pay once than to find the money every month.” – 
Golinga (rural) 

 

If the concern arose because of the difficulty of pulling together the money each month as 
suggested by the quote above, respondents might prefer to buy a consumable product in 
bulk and keep the product on hand to use as required.  Alternatively, if purchase place is 
the primary concern, providing a local point of sale could help reduce the burden of repeat 
trips to market.  
 
Time to Treat 
 
Time required for water treatment was largely ignored by many respondents; 
however, there were a few respondents that focused exclusively on selecting for 
short treatment times.  In particular, urban respondents were more likely to see long 
treatment times as arduous and a barrier to use.  
 

“Speed of treatment is important to me. I want the water to be ready when the 
children want to drink it.”  - Golinga (rural) 
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Water Taste and Look 
 
Although water taste and look was a high-touch element of the survey, respondents did not 
show a strong preference for this feature.  In a number of cases, respondents continued to 
ignore this feature even when reminded by the surveyor that they were choosing a water 
option that they had disliked in the initial tasting.   
 

“I want the product that gives me the best health, even if the water I have to 
drink looks turbid” –Lamakara (urban), when choosing major health paired 
with water #3 (turbid/earthy) 

 
In addition, the researchers were surprised to discover that there was not an aversion to 
the chlorine taste and in some cases respondents even preferred it because to them it made 
the water “taste clean.”  Overall, the relatively small magnitude of the taste feature reflects 
the limited importance placed on water taste relative to other product features.       
 
Product Price 
 
Product price had the least impact on overall choice, particularly in rural areas where 
ability to pay is low.  This trend could be due to a strong desire to purchase a water 
treatment product or an inability to accurately assess relative prices.   
 

“Price is not a concern for me as long as the product is durable and it brings 
me good health.”   – Golinga (rural) 
 
“I chose the tablets because there is absolute poverty here and the tablets are 
cheapest.”  – Nazyree (rural) 

 
Conversely in urban areas, respondents tended to favor higher prices, often because of the 
belief that a higher price signified a higher quality, longer lasting product.   The differences 
in price sensitivity and perceptions among sample populations highlights the importance of 
understanding local variations in ability to pay and price perceptions before setting a price 
for a commercial HWTS product.  
 

“I chose the higher price because quality things cost more.  I think the higher 
priced item will last longer.” – Nyohini (urban) 

 
The differences in price sensitivity and perceptions among sample populations highlights 
the importance of understanding local variations in ability to pay and price perceptions 
before setting a price for a commercial HWTS product. 
 
6.5 Ability to Pay for HWTS Products 
 
The team also collected annual household income data to improve estimations of ability to 
pay.  However, in practice this data was very difficult to collect.  Thus, many of the urban 
values were extrapolated from estimates of daily or weekly income while rural values were 
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“If you are going to 

bring an expensive 

filter to this village 

you need to bring it 

at the time of year 

when we have just 

finished farming”   – 

Golinga (rural) 

calculated based on the number of bags produced in the annual harvest.  The calculations 
show an average annual income of GHS 1,530 per urban household and GHS 619 per rural  
household.  Although these values are not precise, they offer a representative estimate of 
relative purchasing power of different communities.      
 
Income data can be used to estimate the amount of disposable 
income available for HWTS product purchases.  Assuming that 
household are willing to allocate a conservative 5% of daily 
income to water management (McPhail, 1993),22 urban and 
rural communities would have GHS 0.21 and GHS 0.08 dollars 
per household per day respectively to spend on water 
treatment.  However, in rural areas the majority of income is 
typically earned and spent during the harvest season from 
November to February.   Thus, assuming an average of 50% of 
annual income is saved through the remaining eight months of 
the year, the average daily rural income for water management 
would be reduced to only GHS 0.06 per household day. 
 
Information on prevalence of common household goods was collected to supplement the 

income data (Figure 25Figure 25).  Willingness to pay for other household purchases reflects 

the size of investment a household would be able to make in the right HWTS product. 
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Figure 25: Ability to Pay for Household Goods 

 

                                                           
22

 Research by McPhail found that households were willing to pay 8% of income for water management activities. 
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Cooking fuel is seen as a key to livelihood and is purchased (or sometimes collected in the 
case of firewood) by all households surveyed.  Seven percent of urban respondents and 
fifty-three percent of rural respondents surveyed were unwilling or unable to buy charcoal, 
and thus depend on collecting firewood to use for cooking.  In urban areas eight percent of 
residents have invested in more expensive gas or electric stoves; however, other high-cost 
items appear to take precedence over improved cooking facilities.  Means of transportation 
are most frequently purchased even by low income households.  A large majority of both 
urban and rural households own at least one bicycle and nearly half have a motorcycle.   
 
Despite the relatively high one-time cost of mobile phones and televisions, these items 
appear to be highly valued as they are prevalent in urban areas.  Such luxury items are seen 
less frequently in rural areas; however it is interesting to note that thirty-two percent of 
rural residents have invested in cell phones despite a lack of access to electricity.  
 
Municipal water and energy services were not seen in any of the rural communities 
surveyed.  In urban areas where utility access is standard, eighty percent of respondents 
paid for electricity, while only forty-six percent invested in a private water tap.  However, 
those residents that lack taps do not lack access to municipal water as they frequently 
purchase or collect water from taps in neighboring households or public standpipes. 
 
6.6 Purchasing Decision Drivers and Behaviors 
 
Purchasing decisions questions were designed to help future HWTS marketing efforts focus 
investment on locations and individuals likely to have the greatest impact on stimulating 
product sales.  Results regarding the primary purchaser, buying decision influencers and 
purchase location are described below.  
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Primary Purchaser 
 
In both sample populations, the men are responsible for the majority of household 
purchases.  Women appear to take a more active role in the purchase of large items.   It is 
not clear from the data whether the men give them money and permission before they buy, 
but this was heard qualitatively from a number of respondents.   
 

“For large purchases, like water storage vessels, my husband gives me money 
to buy the item.” – Rural respondent, Golinga. 

 
The data below shows both the frequency with which different types of items were bought 

as well as the purchaser for both urban (Figure 26) and rural markets (Figure 27). 
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Figure 27: Total Purchase Incidence by Primary Purchaser - Rural Population 
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Buying Decision Influences 
 
The researchers also collected data on which individuals influence buying decisions for 
different product types (Figure 28). 
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Figure 28: Primary Opinions Considered in Making Purchase Decisions 

 

At an aggregate level, family members had the most influence on household purchasing 
decisions.  In addition, health workers impacted purchasing decisions about health related 
items.  Finally, friends and community networks were seen as a strong driver of purchasing 
decisions. Notably, the opinions of such social networks are viewed as more important to 
potential HWTS customers than advice from community leaders or local officials.  Although 
respondents rarely sited religious or community leaders as buying decision influencers, 
those individuals played an important role in the community’s willingness to engage with 
the researchers which enabled the study to take place at that location, so the social and 
political influence of the community leaders should not be dismissed. 
 
Purchase Place 
 
Finally, detailed data was collected on typical and preferred place of purchase for various 
types of goods including:  health items, consumables, large purchases and water products.  
Displayed below is summary data which highlights the differences seen in typical and 
desired purchasing patterns (Figure 29).   
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Figure 29: Typical and Preferred Purchasing Location 

 

Both urban and rural residents primarily purchase items at the market.  However, all 
respondents would like to see more local sales through either door-to-door marketing or 
general stores within their communities.   In addition, the data shows a preference for 
more personalized sales models (door-to-door or roadside stand or street vendors).  Such a 
high-touch model could be particularly effective for HWTS products that required 
education and follow-up for correct and sustained use.   
 
6.7 Field Observations  
 
On particular challenge faced by the survey team was the high levels of illiteracy and weak 
numeracy skills seen among respondents. Thus, any task that involved a numeric 
assessment created challenges.  In many cases, the Ghanaian surveyors and MIT team 
members were asked to help assess age, count the total number of people in the household, 
and calculate income based on number of bags of produce.  Therefore, data quality 
depended directly on the survey team’s persistence in seeking accurate and detailed 
information.   
 
Second, the frequent desire to transition from one respondent to another based on 
question type created challenges.   In particular, men were often called in to answer 
questions regarding money and purchasing.  Respondent mixing may have impacted the 
primary purchaser data as often both male and female respondents participated 
simultaneously during this task, which made it difficult for the survey to record accurate 
data in the “respondent” or “spouse” selection.  In addition, because the survey was always 

“I always buy at the market 

because I assume that is 

where I can get the best price” 

–Golinga (rural) 

“For items that I buy often,      

I would like door-to-door or a 

store in the community.”         

–Golinga (rural) 
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conducted in a group setting there was an opportunity for the respondent to be biased by 
the broader household opinion. The researchers wanted household level data, so private 
interviews were not sought initially, but the group decision mentality could have impacted 
the results, particularly in the choice tasks. 
 
Lastly, the author observed some interesting behaviors regarding water source preference 
in rural areas.  In many cases, despite the fact that a borehole was available near the 
dam/dugout, community residents still chose to use the dam/dugout water.  Through 
informal conversations the researchers learned that this was largely because some 
residents preferred the taste of the dam/dugout water23, and did not necessarily believe 
that the borehole water was safer for drinking. 
  

“We like to prepare porridge with dam water because it makes the porridge 
thick.  If we use borehole water it tastes watery.” –Lahagu (rural) 

 
Therefore, before moving ahead with a new or modified strategy for HWTS 
implementation, it will be critical to better understand the local barriers to drinking the 
borehole water.  Furthermore, if the borehole water is found to have similar health 
outcomes to the dugout water, recontamination could be an explanation due to unhygienic 
practices and/or the practice of mixing ground water and surface water.  If this were the 
case, chlorine and safe storage could provide an effective solution. 
 
7      HWTS Product Prioritization 

 
The researchers aimed to identify those HWTS products likely to have the greatest impact 
on water quality and health outcomes in our target communities in Northern Region Ghana 
in both the short and long term.  As intervention efficacy varies by geographic region, water 
source characteristics, and community type, we considered the HWTS product options 
described in Chapter 3 in the local context of Northern Ghana.  Based on the results of the 
survey the range of available HWTS products were prioritized based on three screens: 1) 
efficacy for treatment of source water, 2) local availability 2) product price relative to 
consumer ability to pay (Table 4).  Segment specific HWTS product recommendations are 
developed based on this analysis and can be found in Chapter 7: Customer Segmentation. 
  

                                                           
23

 For example, some residents complained that the borehole water tasted salty. 
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Table 4:  Comparative Assessment of HWTS Products in Northern Region, Ghana 

Type 
Household Water 

Product 

Turbidity 

Efficacy 
Microbial 
Efficacy 

Local 
Availability 

Annual cost 
(GHC) / 
family* 

Particle 
Removal 

Cloth Filter  Low  Low  High  0.0 

Alum  High  Low-Moderate High  2.2 

BioSand 

Filter 

 Local LDP High  Moderate  Low  10 

 Int. Aid High  Moderate  Low-Moderate 22 

Particle 
Removal & 

Safe Storage 

Pot Filter (Kosim)  High  Moderate  High  10  

Candle 

Filter 

 OK  High  Moderate  Moderate 14  

 Mission  High  Moderate  Low  50 

Berkefeld  High  Moderate  Moderate 136  

Disinfection  

SODIS (UV)  Low  Low-Moderate Moderate  8 

HTH Chlorine  Low  High  Low  0.3 

Liquid Chlorine  Low  High  Low  2 – 5 

Aquatabs (20l)  Low  High  Low-Moderate 13 

Coagulation & 
Disinfection 

PuRTM (P&G)  High  High  N /A 45 - 80  

Safe        
Storage  

Locally 

Manufactured  
N / A  N / A  Low  1.2  

CDC (SWS) N / A  N / A  Low  2.4 

Sachet Water 
Hand-tied (single)  N / A  N / A  High  275  

Factory (wholesale) N / A  N / A  High  657  

Note: Annual cost per family was estimated by calculating using an anticipated average household size of 12 individuals 
and 2 liters of drinking water per individual per day24. 

                                                           
24

 Values used for price calculations:   

1) cloth filters given by Ghana Health Service;  

2) alum cost GHC 0.02 / ball which can treat an estimated 2x40 liters of water;   

3) Biosand filter price of GHC 30.00 for locally manufactured LDP (Kikkawa, 2008)  and 3 year filter life;  

4) Biosand filter price of GHC 65.00 for International Aid product and 3 year filter life;  

5) Kosim ceramic pot filter price of GHC 15.00, 2 filters per household, and 3 year filter life;   

6) OK filter price of GHS 18.90, estimated GHS 1.62 replacement filter (6 months), and 7 year filter life (5 year 

warranty);  

7) Mission filter price of GHS 50.00 and GHS 15.00 for replacement filters and chlorine, 2 filters per household, 5 

year filter life; 

8) Berkefeld filter price of GHS 42.00 and GHS 32.00 for replacement filters (6 months), 2 filters per household, 5 

year filter life;  

9) One plastic SODIS container (liter) purchased per person every other month for GHS 0.11; 

10) Annual HTH cost estimated at 48x lower than Aquatabs; 

11) Liquid chlorine minimum calculated from PSI typical cost of GHS 0.25 / bottle for 1.5 month per household;  

12) Aquatabs cost based on Northern Region Ghana distributer price of .03 / 20 liter tablet;  

13) PuR
TM

 price of 0.05 / sachet (10 liters) which would likely be the minimum price in Ghana given a $0.035 price 

to NGOs;   
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As shown in Table 4, among the low-cost particle removal options, alum and the Kosim 
ceramic pot filter have the most potential in the short term as they effectively remove 
turbidity as well as microbial contamination and are available in Northern Ghana.   In 
addition, the OK candle filter and the two models of biosand filter (locally manufactured 
LDP25 and International Aid) have longer term potential as these products are also 
reasonably priced. However, as these filters, particularly the biosand, are large durable 
products and thus are difficult to transport so an appropriate distribution model and/or 
outreach program would need to be developed to get these products to rural communities.   
 
Among disinfection options, UV has not been shown to be highly effective given local 
environmental conditions in Northern Ghana (see Chapter 3), and thus chlorine 
disinfection emerges as the priority alternative.  However, chlorine disinfection is less 
effective in water with turbidities greater than 30 NTU.  Therefore, in rural areas where 
source waters are highly turbid chlorination should be used in conjunction with a particle 
removal option such as alum or the Kosim ceramic pot filter.  PuR offers a simple solution 
as it combines both particle removal and disinfection in a single sachet; however, the 
relatively high-cost reduces the attractiveness of this option particularly in lower income 
rural areas where combined treatment is most needed.  In addition, as PuR is not currently 
on the market in Northern Ghana, local scale-up would be required to determine whether 
PuR is a viable option for the region in the longer term.   
 
Safe storage options have been included because although these products do not provide 
water treatment, they can be an important component of water quality management.  In 
this case, low-cost safe storage options have the potential to enhance protection from 
recontamination, particularly if used in conjunction with chlorine disinfection.    
 
The more expensive Mission and Berkefeld candle filters as well as sachet water product 
should be targeted to upper and middle class consumers.  Among the population surveyed 
in this study, 34% and 9% of the population would be able-to-pay for the Mission and 
Berkefeld respectively, using the same 5% of income criteria.  None of the respondents 
would be able to pay for hand-tied and factory produced sachet water as their sole source 
of household drinking water.   However, this research targeted lower to middle income 
urban communities, so it is possibility that upper class communities could afford to utilize 
sachet water as their primary source of household drinking water.  Furthermore, sachet 
water is typically used as a supplemental source when away from home, and the high 
demand in urban households suggests that a substantial number of urban households are 
able to afford sachet as a supplement to their primary household water source.   

                                                                                                                                                                                           
14) Locally manufactured safe storage includes GHS 2 jerry can and GHS 1 tap, 2 containers per household, 5 year 

life; 

15) CDC SWS safe storage estimated at GHS 6 in Ghana (price of $5 in USA), 2 containers per household, 5 year 

life;; 

16) Hand tied sachet is priced at 0.02 / 700ml (Okioga, 2007); 

17) Factory produced sachet is priced at 0.05 / 500 ml. 
25

 Biosand model developed by Kikkawa, 2008 



53 

 

8 Customer Segmentation 
 
The goal of the market segmentation section of this thesis is to depict the HWTS landscape 
in Northern Region, Ghana in terms that will help future HWTS interventions better target 
investments and maximize impact. 
 
8.1 Segmentation Methodology 

 
The market segmentation methodology utilized here aims to describe the market 
landscape in terms that will allow present and future HWTS interventions to take targeted 
action.   By defining market segmentation variables based on observable differences 
between populations, the author hopes to facilitate the development of interventions and 
marketing strategies that can be targeted to easily identifiable market segments.   
 
In developing the market segmentation a number of potentially actionable variables were 
considered -- community type, household size, respondent profession, water source type, 
accessibility, purchase location -- for those variables that had the most significant 
differences in product preferences and purchasing behaviors.   As a result, consumer 
segments most appropriate for different HWTS products are highlighted. Furthermore, 
segment specific customer profiles enhance recommendations about desired market 
messaging (promotion), pricing and placement. 
 
8.2 HWTS Market Segmentation, Northern Ghana 
 
The consumer segmentation frame 
developed is displayed to the right (Figure 

30).  The vertical axis is source water, 
defined by community location and water 
quality. These characteristics can be 
easily observed based on distances from 
an urban area, and a simple turbidity test 
of local drinking water.  The horizontal 
axis is respondent profession, which 
serves as a proxy both for ability to pay 
and daily activity.   Profession is defined 
by a number of discrete options that 
describe locally appropriate employment 
alternatives.   

 
Figure 30: HWTS Market Segmentation Frame

 
Based on the results of the HWTS preferences observed in the conjoint, these eighteen 
consumer types have been combined into five segments by grouping those populations that 
show similar product preferences (Figure 31).  The five distinct segments identified are: 1) 
Urban-high income; 2) Urban-worker; 3) Agricultural / clear water; 4) Agricultural / turbid 
water; and 5) Rural traders and sales people.  In order to observe a statistically significant 
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difference between segments it is desirable to have at least 30 individuals, thus each 
segment has been chosen such that it includes >30 respondents.  Once the segments were 
defined, priority HWTS products were selected for each segment based on observed 
differences in source water quality, ability to pay and consumer choice  
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Figure 31: HWTS Market Segments, defined for Northern Region Ghana

 
Segments 1, 2a, and 2b are defined to include only households with clear water (<10 NTU), 
and are therefore strong candidates for chlorine disinfection.  In addition, as 
recontamination was observed as a critical challenge among this population, safe storage 
containers are recommended to further reduce recontamination risk.  As Segment 1 
showed greater ability to pay and demand for higher cost products (observed in the 
conjoint) it is also an attractive target for a sachet water business and/or the modern 
durable filter.  Rural households that make more than $700 annually were also considered 
as a potential target for sachet water.  However, urban areas have a higher proportion of 
high income households, so a sachet water business focused on serving urban markets will 
likely be more economic and scalable.  Interestingly, urban populations with greater 
abilities to pay showed the strongest preference for more expensive products and fast 
treatment times.  This consumer choice profile is a good fit for sachet water which is 
significantly higher cost than other water options, but may be immediately consumed upon 
purchase. 
 
Segments 3a and 3b have turbid water (>10 NTU) and thus require particle removal prior 
to disinfection.   Locally available HWTS options for particle removal include alum, the 
Kosim clay pot filter or the biosand filter.  In addition, settling in a storage vessel could also 
be considered as a viable to reduce turbidity prior to additional treatment.   The locally 
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available Kosim pot filer and newly introduced biosand filter offer the capability to reduce 
microbial contamination and turbidity; however, neither technology provides residual 
protection against recontamination. The safe storage element of the Kosim helps mitigate 
the recontamination risk; however, the addition of a chlorine product (liquid chlorine, 
Aquatabs or HTH) has the potential to further improve the final drinking water quality 
produced by all three of these particle removal products.  Thus, the combination of low-
cost alum pretreatment with chlorine disinfection and safe storage could be considered as 
a locally available solution to meet the needs of the lowest income rural populations.  In 
addition, both the Kosim and the biosand filters combined with a safe storage element (and 
ideally chlorine disinfection), provide robust water treatment options for rural populations 
facing the dual challenges of high turbidity and microbial contamination. 
 
Finally, the broad-based recommendation for dedicated safe storage vessels is supported 
by the strong preference for traditional durable products observed throughout the survey 
population. A low-cost plastic safe storage container is a solid match for this observed 
demand, and thus the appropriate low-cost safe storage product has the opportunity to 
meet consumer demand and improve drinking water quality across all segments.   
 
8.3 Consumer Profiles  

 
Once the HWTS products are matched to the most appropriate market segments, each 
segment can be profiled in terms of demographics, health status, and purchasing behavior 
to facilitate product specific interventions and to target marketing efforts.  The differences 
between the consumer segments are described in the profiles below (Table 5; Table 6).  If 
the scope of the research had allowed for a completely random sample of households in 
Northern Region, Ghana we would be able to extrapolate segment size from the sample size 
in each segment population.  However, as the study targeted specific populations of 
interest, the author has estimated the size of each sample population based on tabulated 
demographic data for Northern Region, Ghana. 
 
Table 5 and Table 6 highlight the findings from the CBC survey that support the segment 
specific prioritization of the HWTS products described above.  In addition, elements of the 
baseline data including demographics, current water management practices, and desired 
marketing and pricing strategies are shown for each segment.  For segments 1, 2a and 2b 
the dominant and most desirable purchase place for proved to be door-to-door or a local 
store (target for consumable products), as well as the general store (target for durables).  
In addition, these segments showed a greater emphasis on product quality (expressed both 
through desire for high price, high health impact and durability).  Finally, the preference for 
higher prices among all three of these segments suggested that there is no need to discount 
products targeted to these consumers.  Segments 3a and 3b also preferred a local 
community sales model, but in this case a model utilizing a local village entrepreneur to 
provide community level access to HWTS products is recommended.   Product durability 
and health impact are also very important to these segments; however, as lower-prices are 
preferred among these segments low-cost products are emphasized.   
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Table 5: Consumer Profiles (Segments 1, 2a, 2b) 

Segment 1)   Urban High-Income 2a) Urban Workers 2b) Agriculture based / 
clear water (<10 TU) 

    

Description: Urban respondents that 
have clear water and are 
professionals or traders. 

Urban respondents that 
have clear water and are 
sales people or workers. 

All agricultural workers or 
housewives with clear 
water (urban and rural). 

    

Ability to Pay:       
 Average Income: GHS  2,180 / household yr GHS 1,228 / household yr GHS 765 / household yr 

 Mobile Phone: 80% Ownership 81% Ownership 48% Ownership 

 Motorcycle: 50% Ownership 33% Ownership 41% Ownership 

 Private Tap:  41% Ownership 55% Ownership 19% Ownership 
    

Size: ~5% of N. Ghana pop. ~16% of N. Ghana pop. ~7% of N. Ghana pop. 
    

Household Profile:   
 Household size: 13 individuals 13 individuals 13 individuals 

 Education:  17% primary school; 
24% additional education 

19% primary school; 
45% additional education 

9% primary school; 
9% additional education 

 Health (diarrhea):  7% (children <5) 
2% (individuals >5) 

12% (children <5) 
3% (individuals >5) 

10% (children <5) 
4% (individuals >5) 

 Water Source:  83% private tap; 22% 
public standpipe; 70% 
rainwater; 37% dugout   

81% private tap; 17% 
public standpipe; 45% 
rainwater; 12% dugout   

40% private tap; 12% 
public standpipe; 41% 
rainwater; 52% dugout 

    

Water Quality:   
 Ave. turbidity:  0 TU  0 TU  3 TU 
  Total coliform:  1,800 CFU / 100 ml  3,100 CFU / 100 ml  8,700 CFU / 100 ml 
 % with Ecoli:  7% with E.coli  10% with E.coli  19% with E.coli 
    

Feature Preference:    
 Health  Average health concern  Lowest health concern  High health concern 
 Product type  Traditional durable; some  

pref. for modern durable 
 Traditional durable; some 

pref. for consumable 
 Strong preference for 

traditional durable 
 Treatment time  Strongest pref. for fast   Moderate pref. for fast   Moderate pref. for fast  

 Price  Strongest preference for 
higher priced products 

 Moderate preference for 
higher priced products 

 Slight preference for 
higher priced products 

 Taste  Slight pref. for “crisp”  Slight pref. for “crisp”  Slight pref. for “crisp” 
    

Purchase Location:   
 Typical (top two):  91% market day; 

 54% general store 
 76% market day; 
 74% general store 

 95% market day 
 40% door-to-door 

 Prefer (top two):  67% door-to-door; 
 65% general store 

 79% door-to-door; 
 74% general store 

 72% door-to-door; 
 62% general store 

    

Recommendations:  Segment 1 Segment 2a  Segment 2b 

 Product  Opportunity for  higher-
cost products (modern 
durable / sachet  water) 

 Chlorine & safe storage 
(pref. for traditional 
durable & consumable) 

 Chlorine & safe storage 
(strong pref. for 
traditional durable) 

 Channel / Place  Consumables (sachet or chlorine) door-to-door or local store 
 Durables (traditional and modern) at the general store 

 Marketing/ 
Promotion 

 Opportunity to utilize mobile phone networks 
 Focus  on product quality and speed of treatment 

 Focus on health impact 
and product durability 

 Pricing  Higher prices preferred; no need to discount for urban and clear water consumers 
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Table 6: Consumer Profiles (Segment 3a and 3b) 

Segment 3a)  Rural traders /  salespeople  3b)   Agriculture based / turbid Water  

(>10 TU) 
   

Description: All rural respondents that work as sales 
people or traders.  

Rural respondents with turbid water (>10 
TU) that are housewives or agricultural. 

   

Ability to Pay:     

 Average Income GHS  831 / household yr GHS 551 / household yr 

 Mobile Phone:  28% Ownership 40% Ownership 

 Motorcycle: 36% Ownership 34% Ownership 
   

Segment Size: ~20% of N. Ghana population ~52% of N. Ghana population 
   

Household Profile:   

 Household size: 12 Individuals 11 Individuals 

 Education:  8% primary, 11% additional 8% primary, 3% additional 

 Health (diarrhea):  12% in children under five 

6% in rest of household 

10% in children under five 

5% in rest of household 

 Water Source:  96% dugout / dam; 56% borehole;  

52% rainwater; 24% public standpipe 

94% dugout / dam; 54% borehole;  

58% rainwater; 25% public standpipe 
   

Water Quality:   

 Ave. turbidity:  253 TU  336 TU 

 Total coliform:  28,000 CFU / 100 ml  16,700 CFU / 100 ml 

 % with Ecoli:  32% with E.coli  23% with E.coli 
   

Relative Product Feature Preference:  

 Health  Average (relative) health concern  Highest health concern 

 Product type  Strong preference for traditional 
durable 

 Strong preference for traditional 
durable, some pref. for modern durable 

 Taste  Slight preference for “chlorine” taste  Moderate preference for “crisp” taste 

 Treatment time  Limited sensitivity to treatment time  Limited sensitivity to treatment time 

 Price  Slight pref. for lower priced products  No price sensitivity 
   

Purchase  Location:   

 Typical (top 3):  88% market day; 72% door-to-door; 
56% general store 

 95% market day; 45% door-to-door; 
29% general store 

 Preferred:  88% door-to-door; 56% general store;  
44% roadside stand 

 82% door-to-door; 72% general store;  
34% roadside stand 

   

Recommendations:  Segment 3a Segment 3b 
 Product  Alum, chlorine & safe storage (pref. for 

low-cost products and chlorine taste) 
 Alum / Kosim filter with safe storage 

(pref. for traditional durable); chlorine 
may be added for residual protection 

 Channel / Place  Consumables (alum / chlorine) and durables (safe storage / ceramic pot) sold by 
village entrepreneur at local store in community; low-touch with door-to-door reach  

 Marketing/ 
Promotion 

 Consider radio and social networks 
 Focus  on product durability and value 

 Focus on health impact of water 
treatment and product durability 

 Pricing  Low price preferred, focus on cost 
recovery pricing and discounts 

 Need for further testing of price 
sensitivity among rural agricultural  
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9 Methodology Assessment: Conjoint in the Developing World  
 
As discussed in Section 4.1: HWTS Consumer Choice Research in the Developing World, the 
HWTS market has primarily been studied through Contingent Valuation and micro-market 
assessments designed to assess willingness to pay for individual products.  However, as 
micro-market studies are poorly suited to a multiproduct assessment, a Choice-based 
Conjoint Analysis (CBC) was selected for the consumer preference element of this research.  
The effectiveness of the CBC in assessing HWTS consumer choice in Northern Region Ghana 
demonstrates that this methodology has the potential to offer HWTS implementing 
organizations a relatively low-cost tool to enhance understanding of consumer preference 
across a range of critical elements of product design.  Useful survey modifications, lessons 
learned and opportunities for further research are highlighted below. 
 
9.1 Useful Survey Modifications  
 
A number of survey instrument modifications were required for effective implementation 
of the conjoint methodology in the developing world.   
 
Pictorial Representation: 
 
Inclusion of pictorial images proved a useful tool. The ability to engage the respondents on 
the pictorial images greatly enhanced the execution of the conjoint choice tasks.   Here, the 
use of laminated sheets was a critical success factor.  Binding the laminate task screens 
together allowed the surveyors to actively use them as props while interacting with the 
respondents.  In addition, having larger scale visuals that matched the images shown on the 
task screen helped some respondents better understand the tradeoffs being presented on 
the visually stimulating task screens (See Figures 10-13).   The text shown on the screens 
was in English, which was not a concern in this case for the surveyors or respondents as 
Dagbani is infrequently used as a written language.  However, the pictorial screens did 
prove a critical element of the study, so if this methodology is being considered for other 
cultural context it could be useful to develop translated versions of these props.   
 
Reduced Number of Tasks: 
 
Based on feedback from our surveyors and concerns about survey length expressed by 
experts at PATH during the pre-test, we decided to reduce the number of tasks from twelve 
to eight.  This modification gave us slightly less data, but the team felt that eight tasks per-
respondent would be sufficient given the relatively large sample size26.  Throughout this 
study the researchers typically observed respondent fatigue around task screen 3-4.   
Observable elements of respondent fatigue included distraction, focus on a single feature 
(at the complete exclusion of others), and frustration with the repetitive descriptions of the 
surveyor.   However, as respondents moved into screens 5-8, the majority of respondents 

                                                           
26

 Conjoint analysis only requires 30 respondents to achieve statistically significant results (See Section 5.3, Sample 

Size Determination) 
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went through the options more quickly, showing learned task behaviors.  The observation 
of learning behavior suggests that the respondents did understand the task and were able 
to make trade-offs at higher speeds, once they understood the range of potential options.    
 
Number of Survey Variations: 
 
The use of paper surveys necessitated a reduction in number of survey variations from that 
which would be used with an online tool.  Ideally a different randomly selected set of 
product options would be shown to each respondent.  In our case, four different surveys 
were produced for each population (urban and rural), and the same four sets were used 
throughout the research.  The reduction in survey length reduced the volume of data 
collected; however, it did appear to enhance the quality of the results. 
   
9.2 Conjoint Analysis Lessons Learned 
 
In reviewing the work, there are a number of elements of the study that the author would 
like to highlight as areas for improvement.  First, data analysis could have been expanded 
by utilizing the same survey instrument for both rural and urban populations.  A similar 
conjoint tool was chosen for the two populations, but higher prices were shown in the 
urban survey.  The change was made as a result of anticipated differences in urban and 
rural ability to pay.  However, the urban and rural populations actually had somewhat 
similar ability to pay, and using a single conjoint tool would have facilitated a comparative 
analysis of urban and rural data.     
 
Second, the CBC approach may have been equally effective with smaller target sample size, 
and a greater emphasis on in-depth translation and discussion.  A number of the greatest 
insights gathered in this research came from patterns observed in commentary and 
discussion. Thus, a more detailed approach with a smaller sample could have offered 
greater understanding of the local preferences, politics, beliefs and traditions that govern 
water management behaviors.  In addition, qualitative approaches based in anthropological 
research methodologies could be explored.   
 
Finally, limiting the baseline household section of the survey has the potential to enhance 
the CBC element.  The survey instrument utilized in this study provided high levels of detail 
in the baseline assessment.  Ultimately, the variables highlighted on the segment profiles 
(Tables 5-6) proved most helpful to this work.  Reducing the number of variables could 
help focus attention on quality of responses, and allow for time to ask open-ended follow-
up questions for key variables.  Furthermore, as effective market segmentation requires 
that each respondent fall in a unique location on the segmentation frame.  Therefore, 
questions that did not provide a unique answer for each respondent (e.g., check all that 
apply) were not as helpful for the segmentation element of this work.  To help address this 
challenge, questions relating to market segmentation variables could be framed either to 
require a discrete answer or where multiple responses are desired force ranking could be 
utilized. 
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9.3   Comments on Product Feature Selection  
 
Prior to commencement of the survey the merits of including a health impact variable were 
extensively discussed.  Inclusion facilitated assessment of the relative importance of health 
in HWTS purchasing decisions.  Conversely, strong selection for this variable had the 
potential to mask preference for other features.  Furthermore, as health impact of a single 
product cannot be easily quantified, the health variable might not have been the most 
effective way to describe HWTS products.   To help offset the strength of the health variable 
a “fixed” task screen was included where the product options were matched to real 
products, with major health impact displayed in all three options.  Despite the fixed task, 
the health attribute ultimately overshadowed all the other features.  Thus, if the research 
were replicated in a different context it might be better to assume major health 
improvement is the most important driver of HWTS product purchase and either exclude 
the health attribute or set it at “major health improvement” throughout the study.   
 
In addition, the decision was made in this research to co-vary price with product type to 
more accurately replicate the existing market landscape.  The co-variance was useful in 
that it ensured that the product prices matched the product type; however, it made it 
difficult to clearly distinguish the relative in importance of price versus product type. 

 
9.4 Opportunities for Further Research 
 
The initial conjoint assessment conducted in this research clearly demonstrated the 
potential for the conjoint tool for developing world consumer choice contexts.  The ability 
of the surveyors to communicate and the respondents to accomplish the choice task is a 
critical step in proving the viability of the methodology for developing world consumer 
research. Additional work is needed to assess correlations between conjoint preferences 
and actual purchasing behaviors in the market segments identified.  The test would be 
most effective if similar attribute sets to those used in the CBC analysis were used to 
describe the most appropriate HWTS products for each segment in the micro-market study.  
Task screens could be developed for each market segment modeled on the priority 
products identified.  For example, for urban communities with clear water high-quality 
durable products and chlorine disinfectant options could be shown (Figure 32)27, and for 
rural communities with turbid water filtration product such as the Kosim as well as 
combined treatment options could be shown (Figure 33).  

                                                           
27

 Sachet water has been excluded from the micro-market analysis because it is typically purchased in smaller 

volumes to supplement drinking water used in the home. 
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Aquatabs & Safe 

Storage

Water #2

+

More health 
improvement

Less than 30 minutes

40,000 base + 10,000 

old cedi /month

Candle Filter*

Water #1

Some health 
improvement

More than 30 min

420,000 base + 

50,000 old cedi /month 

Kosim Filter*

Water #4

Some health 
improvement

More than 30 min

150,000 old cedi

#1#2#4

Safe Storage (SS)

Water #1

Some health 
improvement

Less than 30 min

40,000 old cedi

#1

*Note: Only provides enough water for 6 individuals/day (if used correctly), thus two filters may be desired.  
Figure 32: Conjoint Testing - Example HWTS Product Description Materials for Segments 1, 2a & 2b 

 

Alum, Aquatabs & 

Safe Storage

Water #2

+

More health 
improvement

More than 30 min

40,000 base + 15,000 

old cedi / month

Filter, Aquatabs & 

Safe Storage

Water #2

Most health 
improvement

More than 30 min

340,000 base + 

10,000 old cedi /month

Kosim Filter*

Water #4

Some health 
improvement

More than 30 min

150,000 old cedi*

#2#4

Biosand Filter

Water #4

Some health 
improvement

Less than 30 min

300,000 old cedi

#4 #2

*Note: Only provides enough water for 6 individuals/day (if used correctly), thus two filters may be desired.  
Figure 33: Conjoint Testing - Example Product Description Materials for Segments 3a & 3b 

 
Although relative importance of price in purchasing decisions was assessed using the CBC 
methodology, price was only one of five variables so the researchers were not able to 
develop a price to demand curve.   Therefore, to learn more about willingness to pay for 
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HWTS in Northern Ghana, two options should be considered.  First, a conjoint could be 
developed based on one or two of the product descriptions above that used price as the 
only variable.  Alternatively, price variations could be incorporated into the micro-market 
model; however, given the large number of products being assessed, the later approach 
would require a large sample size to achieve any statistical significance.   
 
Given local purchasing patterns seen in Northern Ghana, the author would recommend that 
any micro-market follow-up attempted be conducted in December-February, post the 
harvest season when respondents are most likely to have enough excess cash on hand to 
invest in a larger household purchase.   
 
9.5 Conjoint Methodology Conclusion 
 
Overall, the conjoint methodology proved a useful tool to assess product feature preference 
in Northern Ghana.  As a result of this study, the researchers learned which features of a 
household water treatment product are most important to the local communities in urban 
and rural Northern Region, Ghana.  However, further micro-market research would be 
useful to assess whether the conjoint methodology was effective in capturing actual 
purchasing behaviors. 
 
10  Recommendations & Conclusions  
 
In this section the author highlights the key learnings from the HWTS consumer preference 
research conducted in northern Ghana, and makes recommendations for organizations 
seeking to implement household water treatment interventions in the region. An emphasis 
is placed on recommendations for Pure Home Water (PHW). 
 
10.1 Recommendations for HWTS Products in Northern Ghana 
 
In this study, consumer preference research is used to identify strategies to enhance HWTS 
product adoption and sustained use.  The results indicate that a portfolio approach is 
needed; however, it is our hope that local organizations seeking to implement point-of-use 
water treatment interventions can use these recommendations to target their efforts 
towards those interventions and HWTS products that are the best fit for the local 
consumers, and thus most likely to improve local drinking water quality in the long-term. 
 
Region-wide Recommendations 
 
 Low-Cost Safe Storage: The data show a significant short-term need for a low-cost 

plastic safe storage product throughout both urban and rural communities.  A strong 
consumer preference for the traditional durable product type and high levels of 
recontamination in both urban and rural areas support this recommendation.  Ability to 
pay and product cost estimates suggest that a commercial market would exist for this 
product.   
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 Household Chlorine Product:  Opportunity for local manufacturing and/or promotion 

of a low-cost HWTS chlorine product (e.g., liquid chlorine).  Our surveys showed 
substantial numbers of people with clear, microbially contaminated drinking water, and 
slight preference for a chlorine taste. In urban communities, chlorine treatment shortly 
prior to use could reduce recontamination risk.  Due to the high turbidity of the sources 
waters of rural communities, household chlorine treatment scale-up in rural areas will 
likely require a clear dosing protocol (due to the need for a multi-step treatment 
process that includes particle removal prior to disinfection). 
 

Urban / High-Income Communities (Segment 1) 
 
 Targeted Sachet Water Business:  Opportunity for sachet water vendors focused on 

urban traders and professionals.  The recommendation is supported by segment 
preference for high price, short treatment times and clear crisp water taste.  
Opportunity for brand differentiation through product look.  
 

 High-End Modern Durable:  Limited market for modern durable filters among urban 
upper class.  The recommendation is supported by Segment 1 consumer preference for 
high price and most interest in modern durable look (could be seen as a status symbol).  
Sales at the general store as well as social marketing should be emphasized to stimulate 
demand. 
 

Clear Water / Working and Agricultural Class (Segment 2a & 2b) 
 
 Chlorine Disinfection & Safe Storage:  The initial target market for the combined 

chlorine and safe storage product. This segment is a good point of entry as it is a large 
market, that is relatively easy to reach, and has enough income to pay commercial 
prices for chlorine and safe storage containers.  Recommendation supported by 
preference for traditional durable (which could be a safe storage container), with 
relatively less concern about a consumable product.   Additionally, significant microbial 
contamination observed despite clean source water support the recommendation for 
improved residual protection and safe storage.  Success depends on the development 
and communication of a clear chlorine treatment dosing protocol, specifically treating 
within twenty four hours of consumption to maintain residual protection.  Preference 
for door-to-door purchasing suggests that a local sales model (vendors or local store) 
would likely be most effective for marketing a consumable product to these segments. 
 

Rural Traders / Turbid Water (3b) 
 
 Alum, Chlorine Disinfection & Safe Storage:  Initial target market for a combined 

treatment system including alum, chlorine and safe storage. Opportunities for low-cost 
combined treatment products (e.g., alum / ceramic pot + chlorine disinfection) only 
exist in communities with turbid source water.  The trader segment offers a good point 
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of entry for the consumable alum and chlorine products as this group had the greatest 
demand for a low cost solution, and behavioral change will not be required for product 
acquisition. Furthermore, a preference for chlorine taste suggests that these individuals 
will like using the chlorine product.  The recommendation for including a safe storage 
element is supported by a preference for traditional durable and potential to improve 
treatment system by limiting recontamination.  Success depends on the development 
and communication of a clear dosing protocol at the household or community level.   
 

Rural Agricultural / Turbid Water (3a) 
 
 Alum, Chlorine Disinfection & Safe Storage:  A large, secondary market for the low-

cost combined treatment system recommended for Segment 3b.   The low income 
nature of the rural agricultural population creates a potential concern about ability to 
pay for a consumable product year-round (e.g., outside of harvest season).  However, 
the levels of microbial contamination and turbidity in this segment suggest a high-level 
of need, and product preferences showed a strong demand for a traditional durable 
product (met by the safe storage container).  Thus, a low-cost combined treatment 
method could be a great fit for this large segment of the population, as long as the 
appropriate promotional mechanisms could be developed to stimulate adoption and 
sustained (and effective use). 
 

 Target for Traditional Durable (Kosim Ceramic Pot Filter):  Rural agricultural is a 
large market, with clear need for turbidity removal and strong preference for the 
traditional durable product look, thus the locally available Kosim pot filter is a solid fit.  
In addition, biosand filters could also be considered for this market, but difficulty of 
transport could be a concern as there is a strong preference for a local sales model 
among rural agricultural respondents.   
 

10.2   Considerations for Implementation of HWTS Interventions 
 

Understanding local needs and clearly communicating product value in terms that are 
relevant for the local communities is critically important for successful implementation.  In 
addition, education about importance of correct and sustained use should be highlighted 
for each community and potentially incorporated through marketing materials or product 
bundling (e.g., dedicated cup for water, products for cleaning, maintenance).  Furthermore, 
where behavioral change is required, it will be important to continue to seek mechanisms 
of reinforcing correct use.   
 
A community level sales model is desired; however, door-to-door marketing is challenging 
from a commercial perspective as a substantial number of resources are required to make 
house calls for limited total sales.  One way to address this challenge, particularly for 
consumable products, could be providing inventory on a local level and restocking from a 
centralized distributor. From a sales and marketing perspective, timing is also critical, 
particularly in rural areas where income is cyclical.  If households are only able to make 
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large purchases during the winter months following the harvest, then sales cycles should 
be matched to this schedule.  Additional research on savings and day-to-day utilization of 
money could be useful to understanding ability to pay through out the remainder of the 
calendar year.  
 
Local purchasing behaviors must also be considered in developing a successful 
implementation strategy, particularly if commercial sustainability is desired.  In Northern 
Ghana, as is frequently seen in the developing world, males make the majority of the 
purchasing decisions while women handle water management.  Thus, successful marketing 
will require a two pronged approach. Women must want to use the product and men must 
want to buy the product to improve the quality of life or health of the household.  Social 
networks are powerful at the community level; however, community leaders and local 
chiefs appear to have relatively limited influence on purchasing behavior 

 
10.3  Northern Ghana Water Quality: Lessons Learned 
 
Urban and rural communities in Northern Ghana utilized a very different mix of water 
sources.  In addition to rainwater, urban communities primarily used water from private 
(or neighborhood) taps, while rural communities mostly collected water from surface 
water sources, dugouts / dams, as well as boreholes.  In both community types the majority 
of respondents were supplementing their water supplies with rainwater collection during 
the rainy season (June – September).  Water source access remains a significant challenge 
for both urban and rural communities.  Urban data showed that the primary challenges are 
water quantity and safe storage.  Respondents often highlighted the lack of availability of 
municipal water (2-8 times per month).  Therefore, on the days when water is available 
residents transport it to large storage vessels in their homes, where recontamination can 
be a critical issue as highlighted by the water quality data.  In rural areas, distance to the 
water source and source water quality were the primary challenges. As the majority of 
rural communities use highly turbid local dugout as their primary source of water and a 
typical trip takes longer than thirty minutes, water collection alone requires over three 
hours per day.  
 
10.4 Recommendations for Pure Home Water 
 
PHW is a social enterprise and legally registered non-profit organization (as of March 
2007) located in the Northern Region of Ghana. PHW was founded in June 2005, and since 
that time has sought to work with other regional HWTS organizations to demonstrate the 
viability of HWTS as a complement to borehole drilling and other water supply provision, 
sanitation interventions and hygiene interventions in Northern Region, Ghana (Alhassan, 
Senanu, Salifu, Wood, & Murcott, 2007). 
 
 
 
 
Pure Home Water’s two primary goals are to: 
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(1) Provide safe water to people in Northern Ghana through the dissemination of 

household drinking water treatment and safe storage systems  in order to 
reduce/eliminate water related diseases (diarrhea, guinea worm, other), and to 
focus efforts especially on low-income households.    
 

(2) Become financially self-sustaining through our sales (i.e. to break even, initially 
with our “Cost of Goods Sold” and ultimately with our “Total Expenses.”   

 
Based on local HWTS product research (Peletz, 2006; Johnson, 2007; Foran, 2007) as well 
as recommendations from previous teams of MIT- Sloan business students PHW has 
focused primarily on the sales and distribution of the Kosim ceramic pot filter.  Currently, 
the Kosim product is manufactured by Ceramica Tamakloe Ltd (C.T.). in Accra; however, 
PHW has been exploring opportunities to reduce Kosim cost through development of a 
manufacturing facility in Tamale.  In the past year, PHW has expanded rapidly due in part 
to a 5000 Kosim filter order from UNICEF for distribution to flood victims in the Upper East 
and Upper West, as well as though expansion of Kosim sales in the districts surrounding 
Tamale. 
 
Continued growth in core product / sales monitoring 
 
To date, PHW has seen substantial growth built around a focus on a single product, the 
locally-produced Kosim, ceramic pot filter.  Going forward Pure Home Water should 
maintain focus on Kosim sales to rural consumers with turbid source water (Segment 3b), 
and continue to enhance education and monitoring to promote sustained use.  
Furthermore, as PHW is now approaching the three year filter replacement time for initial 
customers, follow-up procedures should be developed and options to replace only the pot 
filter element of the Kosim should be explored.  
 
The recommendation for continued expansion in core markets is supported by the Kosim’s 
appropriateness given preference for traditional durable and low product cost.  In addition, 
as recontamination still poses a potential challenge to the Kosim product, PHW should 
continue to explore models for developing a combined treatment products (e.g., Kosim and 
chlorine disinfection).  PHW has had success both in high volume sales supporting 
emergency relief efforts, as well as in communities where PHW has built relationships with 
influential individuals within the community.   Where Kosim sales people and volunteers 
are passionate about the mission of PHW as well as the well-being of the community, they 
may be more likely to invest time and energy in promoting correct and sustained use.    
Finally, there may be an opportunity for PHW to increase adoption and sustained use by 
emphasizing health impact; however, successful implementation of this strategy will 
require emphasis on training and regular follow-up to ensure that customers are using the 
product correctly and satisfied with the result.   Furthermore, such an effort would likely 
further enhance sales as happy customers are most likely to recommend the product to 
their friends and family and/or purchase again in the future. 
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Opportunities for revenue generation:  
 
To stimulate further revenue there may be an opportunity for PHW to explore high-margin 
sachet water business or modern durable filter sales, focused on the urban upper and 
middle class.  Furthermore, given the strong demand for traditional durable products PHW 
may want to consider opportunities to develop manufacturing capabilities for a low-cost 
dedicated safe storage product. 
 
Implementation Strategy 
 
The rapid adoption of the Kosim filter throughout the region highlights PHW’s success in 
implementation; however, the results of the survey highlight a few areas for continued 
focus and development.  First, PHW should utilize the information on the ways in which the 
Kosim filter effectively serves local needs (desire for traditional durable and low price), to 
clearly communicate product value in terms that are understood by the target community.  
In addition, customer satisfaction is critical to successful social marketing, and thus PHW 
should continue to focus on ensuring that human resources are available on a regular basis 
to speak with customers about product concerns and to assist with product maintenance.  
Finally, PHW should seek opportunities to incentivize local water volunteers (e.g., quarterly 
training sessions, sell five get one free, branded tee-shirts), as the dedication of these 
individuals is critical to the long-term success of PHW’s implementation efforts.    
 
10.5  Conclusion 
 
Although household water treatment efforts in northern Ghana have expanded steadily 
towards the goal of reaching the 900,000 people in the region that lack access to an 
“improved” supply drinking water, a substantial number of households remain 
underserved.  Through the consumer preference research described above, the project 
team gained a solid understanding of which features of HWTS products are most important 
to local consumers, and which consumer segments within northern Ghana are best suited 
for each of the priority HWTS product options.  In addition, this work offers insight on the 
HWTS consumer landscape including assessments of: 1) existing water management 
practices, 2) need for improved water treatment based on health status and water quality, 
3) HWTS product feature preference (strong demand for health improvements and 
traditional durable products with little sensitivity to water taste and price), 4) purchasing 
power and ability to pay, and 5) purchasing behavior and priority distribution channels.  
Therefore, it is our hope that this work can be used as a reference for organizations of the 
relative value and cost of HWTS interventions in Ghana, and throughout West Africa.  
 
Organizations seeking to scale-up HWTS interventions are being asked to serve a diverse 
set of community needs; however an emphasis on matching appropriate products with 
target communities has the potential to substantially enhance product uptake and 
sustained use.  Furthermore, continued emphasis on improving product distribution and 
monitoring, as well as engaging community leaders and local entrepreneurs will be critical 
to further scale-up of HWTS at the regional level. Today, a range of HWTS products are 
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available in Northern Ghana that are both appropriate for the local water quality needs, 
and are within the economic means of households in both urban and rural areas.  
Therefore, an opportunity exists to extend the reach of HWTS throughout the region by 
focusing on distribution and/or commercial sale of a discrete set of priority products to the 
most appropriate consumer segment(s). In addition, by seeking to expand local availability 
of supporting products such as safe storage and cheaper chlorine disinfection, the range of 
locally available HWTS options can be expanded to include a broader set of HWTS options 
that are a good match for the household water treatment needs of each community in the 
region. 
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 Appendix 2:  Consumer Research Survey Instrument 

 
Consumer Choice Marketing Study of Household Drinking Water Treatment 

and Safe Storage Products in Northern Region Ghana 
 

Susan Murcott murcott@mit.edu 
 Senior Lecturer, Civil and Environmental Engineering Dept.  

 
Hello, my name is ___________, and I am a researcher working with a team from Pure Home Water in 
Savelugu, Ghana and Massachusetts Institute of Technology, in the United States.  The study is being 
funded by PATH, an international public health organization based in the United States. We are 
conducting a research survey on household water management, treatment and safe storage 
systems.  We are talking with people in your community to learn what water products are best 
suited for households in urban and rural Ghana. All information we collect will be kept confidential, 
which means that we will not reveal the information you give to us with others. The data will be 
kept only as a collection of the responses given by all survey participants.   
 
We would like to talk with the main person in your household who is in charge of managing water 
in the home for about 1 hour.  We are planning to ask questions about your household profile, 
income, health status, and water management practices. You may find some of the questions 
sensitive.  In this case, you may choose to not answer any or all of the questions, and, if you wish, 
you may end the interview before it is finished.  At the end of the survey we would also like to 
collect a water sample to test the water turbidity and quality. 
 
For additional information about this research survey you may contact the local non-profit Pure 
Home Water at 027-364-3034.  
 
Participation is completely voluntary.  Are you willing to participate in this study?  

 
Yes   
No   

 
If no, thank you for your time and we will end here. If yes, do you have any questions about the 
survey or may we begin now?   
 
Interview background 
 

Surveyor  
District name  
Community name  

 

Date  
Start Time  
End Time  
GPS mark number  
GPS coordinates  

 
 

mailto:murcott@mit.edu
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Note: Page 1 of the survey, with the head of household identifying information, will be kept 
confidential. It has been formatted as a separate page (pages 1), which can be separated 
from the rest of the survey, once each survey is numbered.
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1.  Consumer HTWS Product Feature Preferences (Conjoint Analysis) 

 
We are going to ask you some specific questions about what YOU want in a household water 
treatment system.  We are interested in learning what type of product YOU would be most 
interested in buying.  
 
5.1 Attribute Explanations 
 
EXPLANATIONS SHOULD BE GIVEN BEFORE THE CONJOINT AND MADE AVAILABLE LATER, IF 
NECESSARY, TO HELP PARTICIPANT MAKE SOLID JUDGEMENTS.  
 
First we would like to familiarize you with the potential features of household water treatment 
products that we will be asking you to consider. 
 
Water Taste / Look – We have with us four bottles of different types of treated water.  You will be 
asked to make decisions based on which type of water you would prefer, if it would be helpful to 
your decision you can taste these samples of water at any time.   
 
Product Type / Lifespan – You will be asked to choose among three different product types, the 
first type is consumable which means that it is used immediately after buying. It can only be used to 
treat a certain amount of water and then you must buy more (SHOW CONSUMABLE IMAGE).  The 
second type is modern durable which means that it is made outside Ghana and lasts for 3-5 years 
(SHOW MODERN DURABLE IMAGE).  The last type is traditional durable which also lasts for 3-5 
years, but is made in Ghana (SHOW TRADITIONAL DURABLE).   
 
Health / Germ Removal – Drinking water is one source of waterborne disease in Ghana.  Typical 
symptoms of waterborne disease include diarrhea, worms and need for trips to the hospital (see 
images).  All types of water treatment will remove things from the water that make you sick which 
improves your health; however different water treatment systems may have different levels of 
impact.  For the purpose of this survey we will ask you to consider minor health improvement 
shown by    and major health improvement shown by .  Minor health 
improvement means that some organisms are removed from the water making you / your family 
healthy more of the time and major health improvement means all organisms are removed from the 
water making you / your family is healthy most of the time. 
 
Treatment Speed - Treatment speed means time required to clean the water.  For the purposes of 
this survey we will ask you to choose between relatively rapid treatment (less than 30 minutes) and 
longer treatment (more than 30 minutes).   
 
Price – Finally, prices will be shown for each product.  For products that are purchased on a weekly 
basis the price will be shown in pesawas / month , and for products that last for multiple years the 
price will be shown as two equal payments made in the first two months the product is owned. 
 
1.1 Feature Set Choices 
 
Now that you are familiar with the product features, we are going to show you 8 images of water 
treatment products and we would like you to choose the one that you would most like to buy. If you 
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would not purchase any of the products shown you should select the “Do not purchase option.” 
Each product set may look very much alike. However, all are slightly different.  
 
INTRODUCE ALL FIVE PARTS OF EACH PRODUCT – EXAMPLE BELOW. 
 

 Product A has the taste and look of #X.  Do you remember what that tastes like?  If not, you 
can taste again.   

 You will buy a product that looks like this to clean the water (SHOW IMAGE). 
 It will make a major health improvement or it will make a minor health improvement. 
 It will take more than 30 minutes to filter or it will take less than 30 minutes to filter. 
 It costs XXX Ghanaian cedis or pesewas. 

 
REPEAT FOR PRODUCT A, B AND C ON EVERY SHEET  
 
MAKE SURE TO MENTION THAT IF THEY WOULD NOT BUY ANY OF THE PRODUCTS THEY 
SHOULD SELECT “OPTION D.” 

 
Data Collection Template (SELECT ONLY ONE OPTION PER ROW): 
 
 

  A B C D Why (only when applicable) 

Task 1      

Task 2      

Task 3      

Task 4      

Task 5      

Task 6      

Task 7      

Task 8      
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2. Household Information Questions 
 

2.1 Background TO BE COMPLETED BY SURVEYOR. 
 
 
 
 
 
 
 
 
 
 
2.2 What is your present marital status? 
 
 
 
 
 
 
 

If other please specify________________________________ 
 
2.3 How many people live in your household?  What are their ages? 
 

Total Number in household  
Respondent’s Age  
Respondent’s Spouses Age  

 
  
 
 
 
 
 
       
2.4 What is your highest level of education completed? 
 
 
 
 
 
 
 
 

Survey Number  
Surveyor  
Respondent language used   
Respondent gender  
Respondent religion  
Respondent roof type(s) Tin Ceramic Thatch 
Community type Urban Rural 
MIT monitor present? Yes No 

Married  
Consensual Union  
Divorced  
Never Married  
Other  

Age Number of Members  
(including respondent) 

≤ 5 years old  
6-17 years old  
≥18 years old  

Primary School  
Secondary School  
University  
Advanced Degree  
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3.  Purchasing Decision Questions 
 
3.1 Have you bought any of the following? If so, who bought these items (i.e., respondent, 
respondent’s spouse, chief, chief’s secretary, relative (family), other)? CIRCLE YES OR NO. 
 

  Purchaser 

Electricity connection Yes / No  

Water Storage Vessel(s) Yes / No  

Water Tap – private  Yes / No  

Soap Yes / No  

Alum or other water treatment products 
(WTP) 

Yes / No  

Television Yes / No  

Cell (mobile) phone Yes / No  

Bicycle Yes / No  

Motorcycle Yes / No  

Cooking vessels Yes / No  

Bed nets Yes / No  

Anti-malarial drugs Yes / No  

 
3.2 Where do you TYPICALLY purchase these types of items? TICK ALL THAT APPLY. 
 

 General 
Store 

Specialty 
Store 

Roadside 
Stand 

Door-
to-

Door 

Roaming 
Street 

Vendors 

Market 
Day 

Market 

Other 

Health items (i.e., medicine, 
bed nets, water storage 
vessel) 

       

Consumable items (i.e., food, 
alum, aquatabs) 

       

Large household purchases 
(i.e., bicycle, TV, cell phone) 

       

Durable water treatment 
products (i.e., filters) 

       

 
If other please specify_______________________________________________ 

 
3.3. Where would you PREFER to purchase these types of items? TICK ALL THAT APPLY 
 

 General 
Store 

Specialty 
Store 

Roadside 
Stand 

Door-
to-

Door 

Roaming 
Street 

Vendors 

Market 
Day 

Market 

Other 

Health items (i.e., medicine, 
bed nets, water storage 
vessel) 

       

Consumable items (i.e., food, 
alum, aquatabs) 
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Large household purchases 
(i.e., bicycle, TV, cell phone) 

       

Durable water treatment 
products (i.e., filters) 

       

 
If other please specify_______________________________________________ 

 
 
3.4. Whose opinion do you consider before purchasing these types of items? PLEASE TICK ALL 
THAT APPLY. 
 

 
 Friends 

Peer 
Group 

Spouse 
Family 

Member 

Health 
profes-
sional 

Comm-
unity 

Leader 
Teacher 

Govern-
ment 

Worker 

Religious 
Leader 

Other 

Health items 
(i.e., 
medicine, 
bed nets, 
water 
storage 
vessel) 

          

Consumable 
items (i.e., 
food, alum, 
aquatabs) 

          

Large 
household 
purchases 
(i.e., bicycle, 
TV, cell 
phone) 

          

Durable 
water 
treatment 
products 
(i.e., filters) 

          

 
If other please specify_______________________________________________ 
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4. Ability to Pay Questions 
 
4.1 What kind of work have you done for most of your life?  Your spouse (if yes to question 1.4)? 
Your father? 
 

 
If other please specify_______________________________________________ 

 
4.2 What is the amount in Ghanaian Cedi you receive for your work?  The other members of your 
household (if yes to question 1.4)?  COMPLETE RELEVANT ROWS. 
 
 
 
 
 
 
 
4.3 What type of toilet facility do you most often use at home? Is this facility public or private?  
 

 Public Private 
Flush toilet/WC   
KVIP Latrine   
Pit/Pan latrine   
Free range   
Other   

 
If other please specify_______________________________________________ 

 
4.4 What fuel do you typically use to cook?  Do you cook with firewood, charcoal or gas?  Who 
collects and / or purchases these items? 
 

 Tick Who collects / purchases 
Firewood   
Charcoal   
Gas (Propane / Kerosine)   
Electric   

 Respondent Spouse Father 
Agricultural / Farmer    
Professional     
Administrative / Office Worker    
Sales    
Trade    
Production / Worker    
Housewife    
Day Laborer    
Other    

 Respondent Other Household Members 
Ghanaian cedi / day   
Ghanaian cedi / week   
Ghanaian cedi / year   
Annual harvest (bags)   
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5. Current Water and Sanitation Practices Questions 
 
5.1 Household Health 
 
5.1.1 Has anyone in the household had diarrhea in the last week?  How many individuals have had 
diarrhea? How old are these individuals? 
 

Yes   
No  

 
 
 
 
 
 
 

 
5.2 Water Source / Collection 
 
5.2.1 Where do you get your drinking water during the DRY season?   Where do you get your 
drinking water during the WET season? TICK ALL THAT APPLY   
 

Improved Source Dry Wet Unimproved Source Dry Wet 

Household tap   Dugout or Dam   

Public standpipe   Surface  (lake/river)   

Protected dug well   Unprotected dug well    

Protected spring   Unprotected spring   

Borehole   Tanker truck water   

Rainwater collection   Water vendor: Sachet    

Other    Other    

 
If other (improved) please specify________________________________________ 

 
If other (unimproved) please specify______________________________________ 

 
IF WATER IS FROM A TAP INSIDE THE HOME SKIP QUESTION 5.2.2. 
 
5.2.2 How many times each day does your household collect water? How long does it take to collect 
water, including going, filling, and returning? 
 

 Number of Times Under 30 min Over 30 min 
Dry season    
Wet season    

 

 Number that have 
had diarrhea  

≤ 5 years old  
5-17 years old  
≥ 18 years old  
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5.2.3 When not at home, from what source do you drink? 
 

Source Primary Additional 
Surface  (lake/river/dugout)   
Unprotected well / spring   
Protected well/ spring   
Water carried from home   
Sachet water (hand-tied = “bagged water”)   
Sachet water (factory produced = “pure water”)   
Other   

 
If other please specify          

 
5.3 Water Quality Perception 
 
5.3.1 Are you happy with the water you currently drink? 
 

Yes  
No  

 
Why?         

 
5.3.2  What do you use to obtain, treat and store your water? What if water is turbid at collection?  
What if family members are sick? 
 

  Always When water is 
turbid 

When family 
member is sick 

Settling in Storage Vessel    
Boil    
Alum    
Chemicals –chlorine 
(tablets/liquid) 

   

Filter -  Ceramic     
Filter -  Candle     
Filter -  Cloth    
Municipal water provided by 
the Ghana Water Company  

   

Other (specify)    
 

If other please specify          
 
If filter, who in the family decided to purchase     
 
Are there any other circumstances when you might choose a distinct treatment option for 
your water?     

 
5.3.3 What are the most important reasons you treat your water? 
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DO NOT READ LIST – TICK ALL THAT APPLY 
 

Dirty/turbid  
Microbial contamination  
Larvae/worms  
Causes malaria  
People get sick  
Other  

 
If other, please specify          

 
5.3.4 Why did you select the water treatment method your currently use?  Please state the 
importance of the following product features. TICK ONE PER ROW. 
 

 Very Important Important Not Important 
Water Taste    
Water Clarity    
Water Health Impact    
Product - Ease of use    
Product - Ease of Transport    
Product - Volume of Storage    
Product - Speed of treatment    
Product – Price    
Other (if applicable)    

 
If other, please specify          

 
5.3.5 How much water (volume) does your househould treat daily? ONE CAN IS 36 LITERS. 
 

Less than 1 can   
1- 2 cans  
3- 4 cans  
More than 4 cans  

 
5.3.6 Are you happy with your current household water management and/or treatment system (i.e., 
the way you collect, treat and store water)? 
 

Yes  
No  

 
Why?          
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This completes the formal portion of our questionnaire.   
 
Do you have any additional questions or relevant water treatment information that you would like 
to share with the survey team? 
 
Before we leave, could you provide us with a sample from your household’s water source? 
 
 
RESPONDENTS SHOULD PROVIDE THE WATER SAMPLE IN THE WAY THAT THEY WOULD 
NORMALLY PROVIDE WATER TO THEIR FAMILY.  THE SURVEYOR SHOULD THEN POUR THE 
FIRST SAMPLE INTO A LABELED WHIRLPACK BAG.  A SECOND SAMPLE SHOULD THEN BE 
OBTAINED IN THE SAME WAY AND TESTED FOR TURBIDITY USING THE TURBIDITY TUBE. 
 
 

Turbidity Results TU 
Household water quality test #   

 
Thank you very much for taking the time to answer our questions.  The information you have 
provided will be very useful to us.   
 
SURVEYOR ADDITIONAL COMMENTS / QUESTIONS 
 
 
 
 
 
REMEMBER 

Mark end time 
Water sample 
GPS coordinates 

 
 
 
MIT USE ONLY 
 

E.coli   
Total Coliform  
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Appendix 3:  Choice-based Conjoint Delivery Preparation  

We prioritized four product attributes to test and each attribute is divided into 2-4 levels. 
 

Water Look / Taste 

• #1 -- Water #1 taste

• #2 -- Water #2 taste

• #3 -- Water #3 taste

• #4 -- Water #4 taste

Treatment Speed

• More than 30 min

• Less than 30 min

Price Levels*

Health / Germ Removal

• Minor health improvement

•Major health improvement

Product Type / Lifespan

• Consumable

•Modern durable

•Traditional durable

Low and high rural 

price levels have 
been selected for 
each product type 

Rural Urban

Low and high urban 

price levels have 
been selected for 
each product type 

 
 
Water Taste / Look – Team will carry vessels of each water type labeled with a 
NUMBER and color.  Respondents will be able to taste the water at any time during 
the conjoint.  All potentially contaminated water will have been boiled to eliminate 
risk of contamination. 
 

 #1 Clear / crisp taste – Bottled voltic water. 
 #2 Clear / chlorine taste – Municipal water correctly dosed with Aquatabs  
 #3 Clear / earthy taste – Treated with the Kosim (ceramic pot filter)and boiled 
 #4 Turbid / earthy taste - Boiled dugout water 

 
Product Type / Lifespan – Team will carry pictures of each product type.  
 

Consumable Modern Durable Traditional Durable

 
 
Health / Germ Removal – Team will carry educational pictures of symptoms associated with 
typical Ghanaian waterborne diseases. As water is only one of many sources of disease, we selected 
not to use an icon showing a sick person for the tasks because we felt that this might bias decision-
making among non-literate respondents.  
  



 

98 

 

Treatment Speed – No props required. A time to clear water image is shown on the conjoint 
screen.  surveyor may explain the period of 30 minutes to the respondent in relevant terms (e.g., 
amount of time required to walk to the dugout).  
 
Price –  Prices will co-vary with product type.  A low and a high price point have been selected for 
each product type based on what is currently available in the market.  Prices will be shown in terms 
of realistic payment plans (e.g., in perpetuity for consumables and two payments for durables).  Due 
to rural / urban differences in product price and ability to pay, different prices will be offered to the 
urban and rural survey populations.   
 

Consumable 

• 30 pesawasevery month
• 90 pesawasevery month

Modern  Durable 

• 9 GHS / month for two months
• 15 GHS / month for two months

Traditional Durable
• 3 GHS / month for two months
• 6 GHS / month for two months

Consumable 

• 30 pesawasevery month
• 90 pesawasevery month

Modern  Durable 

• 15 GHS / month for two months
• 20 GHS / month for two months

Traditional Durable
• 6 GHS / month for two months
• 9 GHS / month for two months

Rural Urban

 
 
Feature Set Choices 
 
The respondent will be shown 8 task screens. Each task will be printed in color on a separate page 
to avoid confusion. The respondent should select one box from each task.  The number of concepts 
per screen has been set at three since showing more product concepts per screen increases the 
information content of each task. Recent research has shown that respondents are quite efficient at 
processing information about many concepts. It takes respondents considerably less than twice as 
long to answer choice tasks with four concepts as with two concepts. 
 
The MIT team plans to use four printed versions of the conjoint task screens for each market to 
increase the number of potential pairings.   
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Appendix 4: Dagbani Survey Translation  
The translation was also conducted in two pieces. First, the original survey instrument was 

translated and then the edits were translated following the pre-test.28 

Part 1: Baseline Survey Translation 

 
                                                           
28

 Pages slightly cropped at bottom (< 1 inch) as Ghanaian print paper is longer than the scanner used to upload. 
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Part 2: Conjoint Survey 
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Part 3: Survey Edits 
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Appendix 5: Survey Back-Translation (with researcher comments)  
The back-translation was also conducted in two pieces. First, the original survey instrument was 

back-translated and then the edits were back-translated following the pre-test. 
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Appendix 6: Household and Community Level Water Quality Data  
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