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Providing the Ugandan refugee community with affordable and
convenient, safe drinking water via entrepreneurial action

This case is based on a comprehensive business plan developed by a student group in the course entitled
Sustainable Product and Market Development for Subsistence Marketplaces under the supervision of the
instructor, Madhu Viswanathan. The case was prepared by Madhu Viswanathan and Srinivas Venugopal
and copyedited by Anne McKinney. We gratefully acknowledge the organizational sponsor of the project
and the students who contributed to it.
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Executive Summary
Water treatment, or the lack thereof, is an issue rampant in subsistence marketplaces. Over the course
of the 2014-2015 academic year, H20 Solution-s evaluated these types of economies and honed in on
issues related to water shortage, waste, and treatment.
Through virtual immersion, we learned about the differences between rural and urban subsistence
economies. Though the challenges are similar, differences arise in terms of noise pollution, water
pollution, and access to government services. Once we visited India over winter break, these differences
truly were highlighted through home visits and interviews. Typically, women understood water usage
better than men. Yet, even in a single country, there were huge disparities between the amounts of
water used in north India versus south India. South India consisted of a population of fairly welleducated individuals who were of mid-level caste. Women in both cities and rural areas reported using
200 to 300 liters of water per day for families of four. Further north in the outskirts of Delhi, however,
housewives reported using only about fifty liters of water per day. With such a difference in the amount
of use, it was difficult to target this population in developing a business model which would benefit local
populations.
A team member, Daniel Mosiman, traveled to Uganda as part of a civil engineering course supported by
the Safe Global Water Institute at the University of Illinois at Urbana-Champaign. It became evident
quickly that the refugee settlements which he visited were severely in need of water treatment
solutions. Additionally, and to our benefit in creating a service model, populations of these refugee
settlements were smaller and the issues we saw in these communities were far more uniform. Rape,
wait-time, high levels of fluoride in water, and a lack of education were all issues we could address
through a single service plan.
Enter H20 Kiosk-s. This is a full-service cleaning, referral, and rewards business model which Ugandan
refugees will run after initial aid from our company, Safe Global Water Institute and UNHCR. Refugees
will be able to visit these kiosks to get fluoride-free water with minimal wait times. Though they will
have to pay a small amount of money for the water, after a pilot education program run by H20
Solution-s they will see the value in attaining water that is free of a chemical that has deleterious effects
on health. Furthermore, rape rates are high in both Oruchinga and Nakivale: two refugee settlements
which we will target. Women have to spend all day fetching water and often return at night by
themselves or with other women. Waiting times are exorbitant at many of the existing boreholes at
these settlements, and women are left with no choice but to risk attacks upon their returns.
Not only do we focus on safe water, we focus on hygiene. Our rewards program consists of a punch
card: customers can return jerry cans with the proper lids on them and after ten such returns, will
receive a free jerry can. A lack of an appropriate lid means that the individual was using his or her hands
to fetch water, which can lead to pathogen exposure. H20 Solution-s wants to encourage positive
behavior changes, and this rewards program incentivizes our consumers to engage in sanitary practices.
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Who We Are
Our Company: Internal Strengths and Weaknesses
Strengths
Holistic Mindset
Providing safe water is a complex and difficult problem in a subsistence context. As we show through
insights from field research, there are technical, economic, and social barriers. H20-Solutions strives to
be holistic in achieving a solution. We try to balance supplying our clientele with their prioritized needs
(sufficient water supply in a short acquisition time) while covertly offering them what they need for
obtaining safe water (fluoride and pathogen treatment, education, positive hygiene behavior change). In
doing this, we can create a strong demand for water that is much safer to drink. Because our for-profit
business model accounts for routine maintenance and replacement, we can assure that the treatment
continues indefinitely while simultaneously channeling funds acquired from profits into improvements
on the kiosk system as well as scaling up and branching out to other locations. By maintaining
relationships with local NGOs who will help introduce and maintain the kiosk system, we can receive
feedback from the community to make improvements based on its needs and desires. By comparison,
other companies or organizations often do not plan financially for a sustainable enterprise. Often, their
priority is providing for the immediate need by drilling a borehole, for instance, yet lacking a plan to
satisfy the inevitable maintenance required when something breaks down or needs replacement.

Real immersion experience
Unlike other groups designing solutions for Uganda, ours has actual immersion experience in Uganda at
the target market location. We therefore have a better understanding of consumer needs because of it
and would not have been able to shape our model without it.

Creating demand based on empathic research
Even though this model has not been pilot tested, our company has high hopes for success. The reason
for this is that our empathic research has led to an understanding of a refugee’s priorities when it comes
to water, which includes sufficient supply and short waiting time. Our model accounts for these needs
by having complete access to a borehole and utilizing an efficient process.

Utilizing a well-tested interface
The kiosk is a well-known interface for water acquisition in East Africa. The only thing that we are
changing is the framework of the operation to make it more efficient and provide some quality control.
By keeping the interface essentially the same, people will be more inclined to transition to our service
once they are aware of its benefits. In addition, using the improved kiosk interface will make it easier for
customers to collect water. They no longer need to pump water for themselves.

Weaknesses
Lacking a pilot-testing experience
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Because we have not pilot-tested our business plan idea, there is no true assurance that there will be
buy-in from the targeted refugee and local populations. It is more of a risk on our part. It also means
that there has not been a chance to discover the flaws in the model in order to refine it.

Transportation issues
The style of jerry cans that are currently in use in Uganda have been used for decades. Even though
people are used to using them, we know that there are better options for transporting water. The jerry
cans are not designed to be ergonomic and they put a lot of strain on the body when carried over a long
distance. The women and children who carry these containers are at risk of getting injured, which can
lead to other health complications. The kiosk model does not take this directly into consideration, even
though we can suggest alternative transportation methods or containers.

Difficulty in anticipating water treatment issues
Every water source is different in terms of raw water quality. Most people assume that drilling a
borehole and setting up the needed infrastructure for pumping will solve the need for access to clean
water. But as we know, contaminants can exist in ground waters and they can vary from location to
location. As a case in point, the Oruchinga refugee settlement has a borehole at its base camp that
contains high levels of fluoride, while across the street a borehole contains high levels of iron and
manganese and a safe amount of fluoride. It is important, therefore, that any borehole that is drilled
must be tested for contaminants. This creates a risk for our company because a treatment solution must
be tailored to each kiosk. This will change pricing of water from kiosk to kiosk.

Inability to assure behavior change
A foundational part of our company’s model is that we are trying to incentivize a positive behavior
change in how people handle water in their jerry cans. Maintaining the original caps and keeping them
functional is not emphasized, nor is it practiced among the majority of people. But this is important to
minimize contamination. Our incentive method, the punch card, is used in many food and beverage
chains to maintain loyalty to their brand and has been successful. But it is a completely new concept for
subsistence markets, especially with water. Accordingly, there is no way to know whether it will be
successful in creating a positive behavior change.

Our Reality: External Opportunities and Threats
Threats
Lack of knowledge and awareness
Through our virtual interviews, we noticed that many refugees are unaware about the harmful effects of
drinking water from the lake or of drinking untreated water. While they seem to be aware of the bad
taste and smell, the common action taken is to boil the water. Specifically, many refugees confuse the
terms chlorine and fluorine and have no knowledge of how the water tank operator treats the tank
water. Additionally, refugees are usually unaware of why they become sick and rarely associate any of
their illnesses with water contamination.
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Fear
The majority of the people who fetch water from the water source are women or girls from the ages of
eleven to fifteen. These women and girls express a lot of fear about being raped. We heard a lot of
stories about the number of rapes that occur from our virtual interviews. Traditionally, it is the woman’s
role to fetch water, so it will be extremely difficult to come up with a business plan that encourages the
young men to fetch water for their families. Instead, we have come up with a business plan to provide
multiple water sources, so the time taken to fetch water will reduce significantly.

Adoption of product into culture
Everyone drinks water every day, so we know what it tastes like. However, there are some slight
differences between drinking treated and untreated water. The majority of these refugees know the
taste of the untreated water and have become comfortable with it. When they drink treated water, they
will most likely not like it initially because of slight differences in taste. They might even resort back to
drinking untreated water, because of how comfortable they are with it. Hence, we must bring
awareness to the camp about the importance of drinking treated water and learning to become
comfortable with the taste of treated water.
In order to ensure success for our water treatment solution, we need to establish trust within the camp.
The refugees share a history of civil wars and regional conflicts that has its roots in European
colonialism. Tensions and divisions are often created in the guise of sectarian differences or tribal
identity and fueled by those in power in order to acquire resources, as was done by their colonial
predecessors. Although the refugees do not seem to share any tensions with each other, there are
tensions between the refugees and the locals. These tensions are, naturally, a result of resource
allocation. In reference to the local population, the refugees receive much more assistance by the
government. In our model for large-scale solution, we have developed a system that uses the numerous
boreholes as our sites for the kiosk system. This ensures that everyone in the camp has the same
amount of access to the water sources.

Corruption in the value chain
Our kiosk plan is extremely long and complex. We need to ensure that each stage of the plan runs as
efficiently as possible, so that the refugees are ensured the best quality of water daily. The employees of
this plan must be very disciplined, in order to ensure that no corruption takes place resulting in delays,
quality, or performance of the kiosk system.

Income and the Prioritization of Immediate Needs
Refugees are extremely poor. Most make less than one dollar a day. It is difficult for refugees to
generate income due to their situation. Water is not an aspect of life that generates income, so it is not
something that is seen as an area in which to invest more than is needed. Of course, water is necessary
for daily survival, so access to water is prioritized, but safe water is not a priority because there is not a
perceived value. In other words, having safe water does not meet an immediate need any more than
unsafe water does.
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Opportunities
Macro environment
A quarter of the population in Uganda does not have access to clean water. Without access to clean
water, the refugees will become ill due to pathogen contamination. Pathogens from surface water are
primarily responsible for the high levels of gastrointestinal illness in developing countries and one of the
leading causes of sickness and death, especially among children below five years old. The high
concentration chemicals in the water from boreholes are fluoride, iron, and manganese. The fluoride
levels in the water can cause dental fluorosis. Without access to safe water, the refugees are trapped in
poverty. According to a survey performed by the UNHCR, 42 percent of children in schools at Kyangwali
camp (Uganda) were regularly diverted from their school programs to help their mothers collect water,
which can take an average of three hours per day.
In addition, we noticed that many of the refugees are uneducated about the dangers and impacts of
drinking untreated water. While Uganda has been independent since 1962, the government structure is
constantly changing. The government is not regularly present or trusted in rural communities in Uganda.
The major implementers of water treatment and distribution solutions are non-profit organizations and
other philanthropic organizations like USAID and UNHCR. This indicates that program implementation
manifests more through the private rather than public sector in Uganda. Uganda has twelve refugee
settlements with a total population of almost 400,000 refugees. The settlements are diverse and
dynamic due to the fact that a refugee is free to come and go. Therefore, it can be seen that a product
must be developed to help improve access to clean water. This product must be a part of a large-scale
solution to ensure that it is incorporated into the camp as a tool to bring awareness to the villagers
regarding the necessity of clean water. Lastly, this large-scale solution must remain sustainable to
promote development in the future.

Market/Competition
With respect to the market for safe water products, very few feasible solutions exist for the refugees in
Uganda. Filtered water cans that treat for fluoride are available for purchase. However, the refugees
cannot afford the price, which is forty cents for 1.5 liters. It is difficult for refugees to generate income
due to their situation: they are not allowed to grow crops on anything other than their allotted plot,
which can grow only enough to provide the family with some produce to supplement their food rations
provided by the UNHCR. Chlorine tablets could also be purchased for a dollar or two to make the water
safer. A tablet can be used to clean one hundred liters of water. However, water tank operators are the
ones who usually purchase these to clean the camp’s water tank. Unfortunately, the cleaning regimen is
inconsistent. Finally, AquaSafe tablets are sold at stores, but are still an expensive option for refugees.
The major priority of refugees is in getting enough water to meet their daily needs and in a “timely”
manner. Refugees are aware that water is scarce in their region. Some are even aware about the need
to treat their water, but they are unable to do so due to their low income. They usually tend to resort to
obtaining untreated water from the lake, when they cannot obtain semi-treated water from the tank.
The tank water is not being treated for fluoride, but rather made cleaner with the chlorine tablets. With
respect to establishing a large-scale solution, we realize that we will need major support in initial funds
from organizations like the UNHCR and the ARC. But as this large-scale solution establishes its
sustainability and promotes development, it can slowly become a profitable market.
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Customer Information
Our solution’s purpose is to provide everyone in the camp with adequate access to safe water. The
customers mainly live in the rural area and are predominantly refugees from neighboring
countries. Refugees are extremely poor and make less than a dollar per day. We plan to set up access
points at each borehole to allow refugees to fetch water for their families in a much shorter period of
time. We also hope to encourage the young men and boys to fetch the water to reduce the rate of
harassments and unfair treatment of women.

Roller Jerry Can
As mentioned earlier, the burden of fetching water, invariably over long distances by cumbersome and
far too often, unhygienic means, is evident across in Uganda. Women usually carry heavy loads daily
resulting in various types of injuries to the back, neck, and spine. Two possible simple, effective, and
durable solutions are the Hippo roller and Q-drum. Both of these durable, donut-shaped, plastic
containers can hold up to 90 liters of water. This possible solution to reduce the burden of fetching
water will only be considered if we can find an NGO willing to put in the money for these cans. We plan
to perform material failure analysis in order to ensure that LDPE is the best material in terms of cost and
whether rotational molding is the primary choice for processing. Extrusion Blow Molding and Twin Sheet
thermoforming are two of the other processing choices we will consider because of their faster cycle
times. It is a device designed to ease the physical burden, reduce the time spent collecting water, and
satisfies the needs of the refugees. The life span of this device is stated to be five to seven years. The Qdrum and Hippo Roller have proven to be successful technologies in South Africa.

Our Mission: People, Profit and Planet
From the insights developed through participation in the Subsistence Markets Initiative Program and
with guidance from the University of Illinois at Urbana-Champaign’s Safe Global Water Institute, our
team was able to fulfill our goal of generating a system that helps impoverished people in rural areas
gain access to clean and consistent water. The primary objectives of our project include:

Creating dependable and proximal access points to treated water
Developing a service that would eliminate supply chain inadequacies
Educating people on their decisions related to water consumption
Instilling entrepreneurial values for economic growth potential
The objectives were targeted and continually refined through our ongoing investigation of subsistence
communities and their marketplaces related to water. This was facilitated largely by the interviews
conducted in person as well as those done over the phone for Ugandan refugees we could not visit. The
answers provided to our questions regarding water access and quality formalized the conditions under
which our service model would be most effective and easily implemented. For example, wives and
children could spend an entire day making multiple trips to remote lakes, rivers, or community tanks
more than a kilometer away where they would wait behind others for hours to fill up a single can. Such
circumstances revealed that our solution needed to be thoroughly considerate of local mindsets and
challenges.
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People
Individuals must be able to reliably and safely access safe water without needing to travel great lengths
or use up considerable amounts of this resource each day. A safe and efficient one-stop location would
fulfill daily needs affordably.

Profit
In designing our service and products, we hope to integrate sustainable values making long-term
operation viability and perpetuating social wealth.
Our solution model is adapted to the key factors affecting environment and daily consumption of water.
These culturally and geographically relevant factors reflect that which many of us were used to but
learned a great deal about through the immersion trips and interviews. The culmination of these
observations and conclusions resulted in the creation of a self-sustaining, profitable, and
environmentally considerate model.

Planet
Water can be provided from the environment through simple and affordable treatment coupled with
appropriate management. Using local resources can help to build community businesses and
economies.
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Our Journey to a Solution: Field Research and Product Development
Virtual Immersion and Idea Generation
Discussion of Learning from Virtual Immersion and Emersion
After our return from India, we supplemented our trip experiences in India by continuing interviews
with Ugandan Refugees. In weekly calls coordinated by UNHCR, we were able to adapt our questions to
new market conditions and reshape our ideas to fit a new context. As compared to India, refugees also
face water acquisition challenges but face further difficulties in water treatment. Worse yet, they are
unaware of dangers related to water contamination and limited in the resources to clean the water,
therefore unable to seek solutions. Our solution would need to be complete solving the problems
common between both subsistence contexts as well as add this educational component to sustainably
bring about better living conditions.
Interviewing subsistence community members in both parts of the world helped us to compare and
contrast the different water infrastructure challenges and needs of locals. Our insights evolved as we
uncovered the subtle differences related government involvement and resource availability. Addressing
the convenience of water access was one of our most important findings.
During the second semester of the class, we proposed ideas that would utilize the existent water
exchange model, heavily supported by the UNHCR. Our service would perform treatment to give
customers affordable, local, and quick access to safe water. Since resources and incentive could be
lacking for refugees to adopt this improved model, we hoped to integrate an entrepreneurial value that
would give even more to the community by offering education and jobs.

Description of Idea Generation and Screening
At first, many of our ideas were focused on products that could improve water acquisition for users. By
offering a way to easily transport greater quantities of water, refugees would not have to spend as much
time bringing water to and from distant access points. In addition to saving time, woman would be safer
from possible attack or harassment along the way. Our ideas in this category faced limitations in
product adoption and durability.
Another set of ideas was proposed to clean the water for consumers. Affordable and simple treatments
were some of the most important factors in our idea generation. Our solution could not only eliminate
pathogens but would also have to solve the fluorosis issues in local community water access. Our ideas
were technology intensive in this respect and would be difficult to make affordable for customers.
Similarly, it would be difficult to convince refugees to pay for intangible treatment results, as they were
not fully aware of the problems with water contamination.
An overarching lacking in many of our solutions is that they would be difficult to market to possible
customers. As many of these ideas would need to meet refugee lifestyle criteria, there had to be a way
to intercept our value offerings with their means to accessing water currently. The UNHCR, as the
primary provider of jerry cans and water infrastructure, would be critical in actively bringing any solution
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into the camps. Lastly, our idea would need significant buy in from the impoverish refugees to be
successful and sustainable.

Discussion of Process and Outcomes
Prior to the immersion trip, our team contemplated which factors and concepts would be most
important in making any product we designed. The environmental, social, and technological contexts
surrounding water in Indian communities would greatly influence our ability to most positively affect the
life of a subsistence community member. We considered a broad set of ideas before aiding the people
at any point between when they accessed the water to how they consumed it including how to affect
their perception and knowledge of the system.
While many possibilities for improvement sounded intriguing in initial idea generation, several factors
were used to screen ideas for successful implementation. Our primary objectives for the product or
system were that it be both simplistic and easy to manage for the consumer, as shown in Table 2.1.
Understanding how past foreign aid and humanitarian projects had failed, we realized that the
community must take ownership of the system in the event that it should break down or there would be
no outside help to repair it. Additional criteria included cost-effectiveness, durability, and convenience
for subsistence contexts.
After all ideas had been considered, we use the screening process to rank our solutions based on our
pre-immersion understanding of the communities. Evaluating each idea on a scale would allow us to
determine which idea to pursue and propose to the members of the community during our trip.

Table 2.1. Idea Evaluation

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS

13

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS 2015

Market Research
Planned Market Research
In preparation for our trip to India, we developed a comprehensive research plan that elaborated what
we planned to accomplish. In particular, we came up with several guidelines to aid us in our interview
approach, planned what we would want to see and with whom we would talk.
Our final considerations were the following: (1) sensitivity to gender dynamics in local culture; (2)
creation of personal connections for greater insight; (3) avoidance of abstractions. We were determined
to approach each interview with an open mind and encourage the interviewee to take the lead. Our
main concern was making the interviewee feel as comfortable as possible and earn the interviewee’s
trust. We also wanted to gain a holistic picture of their perspective, so we planned to allow some
interviewees to go off topic, as long as we maintained the focus on safe water. Additionally, one
member was in charge of taking pictures, while another was in charge of recording interviews.
During our trip, we visited local water sources, household water storage units, water systems, and the
path that villagers used to transport water. We wanted to see how comfortable it is to transport water,
the size and durability of water containers, and any inefficiencies in modes of transportation.
Additionally, we wanted to talk to locals, community leaders, those in charge of water systems, and
water experts. Fortunately, we were able to speak to a variety of people in order to gain a complete
picture of the water situation in India. We also had a line of questions ready to ask, which were based
on the needs of safe water that we have developed.

 Tell us about how water is important in your daily life. Perhaps we can start by hearing
about what you have used (or plan on using) water for today.
 Drinking – Do you drink only water? What other sorts of things do you drink? Do
those other things require the use of water you collect or are they pre-packaged? If
the former is true, how do you prepare these drinks? Describe it. Do children like
any types of fruit drinks or fruit-flavored drinks?
 Cooking – What kind of food do you prepare with water that you collect? Tell us
about the cooking processes that you use for these foods.
 Do you separate your water for cleaning, cooking, and drinking?
 Does water ever become scarce? If so, what would you do in that situation?
 In what ways would your life be improved if you had convenient access to safe
drinking water?
 Tell us about how you acquire your water.
 Who in your family has the primary responsibility to fetch water?
 Do you have to travel outside of your home to get water? What is the
distance/proximity of the water source from your home?
 Describe your trip. Do you walk with other people regularly?
 Do you collect water with other people regularly? Tell us about your relationships
with these people?
 Can you show us the container that you use? How do you transport it when it is full
of water? Do you think that there would be a better way to transport your water?
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Is there a lot of water loss when filling the jerry cans or during transportation of
water?
When you get to the water source, is there a person that you purchase the water
from? Describe how that transaction works. Does the price of water ever change?
Do you have options for choosing water?

 Tell us how you feel about the quality of your water? Are people generally concerned about
their water quality here, and is there a specific reason for that? What about quantity?
 What sort of treatment, if any, do you use for your water? Do you treat for drinking
only or for other things as well?
 Are you aware of any fluoride contamination in your water? If yes, how do you
learn about it and are you taking any measures to make your water safer?
 What kinds of treatment methods do you know about? What are your thoughts
about them? Do they work well?
 Tell us how you feel about the price of your water? Do you think that people should have to
pay for clean drinking water?
 If you could have us change one thing about the water situation in your community, what
would that be?
 Have you or the community ever reached out to other groups for help in getting clean
water? Were they willing to help or provide assistance in any way? If not, why?
One member of our team had the opportunity to visit Uganda and he used a similar interview approach.
The only difference was that he also tried to determine how many people were aware of fluoride
contamination in the water, as well as what was being done to reduce the levels of fluoride. While he
was doing this, the rest of the team participated in virtual interviews with a number of refugees in
Uganda. In the following paragraphs, we will share some of the highlights of the interviews, as well as
some of the insights we gained. There is a detailed summary of all the interviews in the appendix.
In India, we had the opportunity to talk with water tank operators, nurses, teachers, water experts,
community leaders, water can suppliers, and villagers. We were able to learn of the difficulties of
operating and maintaining a water tank. The most common treatment solution is cleaning water tanks
with bleaching powder and chlorine tablets. It takes three to five hours to fill the tank; the tank supplies
water to villagers for two to three hours per day. Additionally, if the transformer breaks down or the
water pipeline breaks, it can take several days for the tank to be fixed. Water tank operators usually
attend training sessions every three months. The community leaders were able to list their main
concerns about the water situation: (1) water shortages during the summer; (2) lack of funding to
provide the villagers with access to water all day; (3) maintenance of the water tank. When the tanks are
functioning properly, villagers are getting more than enough water per day. Villagers also have the
option of buying water cans. While this is more of a popular option in urban areas, it is crucial to note
that citizens are becoming more open to the idea of drinking safe water. Another concern is the amount
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of water waste in many regions of India. Experts attribute this practice to the lack of awareness and
knowledge. This is primarily a concern because water scarcity will be a major problem in a decade.

Market Research Findings: India Immersion Insights
Background
India is a very diverse country. It is a common misconception among Americans that India has a unified
people group, when in fact there are over 200 people groups and 22 official languages, although
hundreds of unofficial languages exist as well. With that being said, it is not easy to generalize what we
learned in our immersion experience to the entire country, because most of our research was
concentrated in the one state of Tamil Nadu in south India. There, the regional language is Tamil, and
Hinduism is dominant.
Almost the entire class traveled to India from December 27, 2014 through January 6, 2015. During this
trip, Madhu Viswanathan and his team led a group of students on community visits where we conducted
interviews, private company visits, NGO visits, and cultural excursions. We visited two urban
communities, two semi-urban, and four rural communities in and around Chennai during this time. At
each community, our team conducted interviews with housewives, community leaders, electricians, and
water operators. During these interviews, qualitative information was gathered by conversationally
learning about a person’s daily life: routines, responsibilities, perceptions, and opinions related to water
and other relevant topics.

Perceptions of Water Quality
Generally, people are very unconcerned with the quality of their water as it relates to their health.
During our interviews, it was clear that people did not consider water quality to be among the major
water issues. When asked about their opinions of the water quality most housewives were very content
with their water, considering it to be safe for them to drink. Even though many of the villages in Tamil
Nadu now acquire their water from protected wells, certainly a vast improvement from collecting water
from a surface source, we know that there is still a very strong likelihood that the water they are
consuming is contaminated with pathogenic microorganisms due to conversations with community
water operators and learning about typical hygiene behavior. In addition, next to malaria, water-borne
illnesses are still the most common illnesses according to interviews with a few nurses. Doctors
consistently recommend to villagers and community members that they boil their water before drinking;
this recommendation is largely ignored.
A good example of this is in the case of one rural community’s water supply. Ten years ago, this
community had a cholera outbreak. Once the village doctor discovered that the outbreak was cholera (a
water-borne bacteria), he recommended that people start boiling their water. During that period,
families boiled their water before drinking until the outbreak subsided. After that, families resumed
their normal habits of not boiling despite continued efforts by the doctor to promote its practice for
preventative purposes and despite the experience that the village had with a deadly water borne
disease. So what does drive this behavior? The driver is a water quality issue, but it’s an issue of taste.
Most people prefer the taste of water that has not been boiled. Apparently there is a difference in the
taste, and it is a strong enough difference to prevent people from drinking boiled water.
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The only group of people that consistently drank boiled water was children. Most mothers made sure
that their children, especially infants, drank water that had been boiled. This is notable, because it
shows that the people do recognize that water carries disease-causing agents and that parents are
concerned for their children’s health. From a marketing perspective, it would be important to know that
this motivator exists widely and is strong.
Other common water quality complaints were also taste-oriented. Some communities spoke of a
saltiness in their water. Brackish water is common in coastal areas like much of Tamil Nadu, so it was not
surprising to hear this. Wealthier people in the villages could afford household reverse osmosis water
treatment systems that removed the salty taste, but the majority could not.
Finally, it is also notable to mention that generally, people did not connect their sanitary practices to
potential contamination of the water supply. As we learned, open defecation is especially common in
rural areas in Tamil Nadu. In one semi-urban community the woman who operated the community’s
water tank told us that open defecation is practiced often in an open area directly next to the
community’s shallow well. A picture of the well and nearby open area are shown in Figure 2.1.
Pathogens are unequivocally making their way into the well due to the proximity of the two sites.

Figure 2.1. A village well with an open field behind it.
Government-Driven Water Supply
It was apparent during the immersion experience that the government was heavily involved in the
making and supporting of community water systems. Every village that we visited contained water
infrastructure that was funded by the federal government. This infrastructure included bore wells, water
towers, water treatment systems, and public taps distributed throughout the village where water could
be collected as shown in Figure 2.3. Water treatment systems were very simple, consisting mostly of
chlorine treatment in a large tank (see Figure 2.2.). In most places, a local operator only applied chlorine
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to clean the tank on a weekly or monthly basis. All of the operators that we met had very little education
levels. Government employees train them, although sporadically and not very thoroughly it seems.

Figure 2.2. A water tower and chlorine treatment tank in the village, Kadambur
The ubiquity of government intervention in community water systems plays a role on the general
outlook on water solutions. People, in particular the poor, look to their government to improve their
water situation, because they cannot afford alternative solutions. The poor are the people who use the
public water taps mostly, because wealthier villagers or community members can afford to have water
piped directly to their homes. However, this means that interventions for the poor can potentially be
centered around these ubiquitous public taps, since the type and style of taps were the same from
village to village. It would also make sense, because a water quality solution utilizing the currently
implemented public water supply would not upend the infrastructure currently in place.

Figure 2.3. A typical public water tap in the village of Kadambur, Tamil Nadu
Private Water Solutions
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There is a growing influence of private sector water companies in both urban and rural areas. They are
probably more cost-effective in urban areas due to population density, but they are also more expensive
to purchase. According to our interviews, these companies claim that their water is treated using
reverse osmosis technology, but it is also clear that it is hard to verify these claims. The way that they
distribute this water is through the use of twenty-liter, clear, plastic, water jugs (see Figure 2.4.) and
local sellers who deliver the jugs to homes, while picking up empty jugs for recycling. People who
purchase these items in villages tend to be wealthier, and having the bottles is often more of a status
symbol than an indication of having the desire to obtain better quality water. While most of the
companies probably produce safe drinking water in this manner, the products are still largely
unavailable to the lower class. People that drink from these jugs are generally very happy with the taste
of the water, especially those in places that have salty public water. The salinity level is an indication
that these water treatment companies did use reverse osmosis.

Figure 2.4. A typical water jug from a private water treatment company
Another piece of useful information obtained from our interviews is the potential types of water
treatment solutions that might be viable. It seemed that people were most interested in using water
treatment options that required the least amount of operation and maintenance interventions as
possible. We will call these passive solutions, that is, solutions that do not require operation or
maintenance each time the user needs more water.

Hygiene Practices
The biggest hygiene issue besides the general lack of hand washing was poor water handling behavior.
During many of our house visits, we asked the woman of the house to grab some drinking water from
her drinking water container and observed her behavior. Almost every time, the woman of the house
would collect water from the container by reaching into the container with a small vessel and collecting
the water by dipping. Undoubtedly, this process means that the person’s hand touches the water, which
is a vector for introducing pathogens into the drinking water vessel. Even if the vessel is cleaned every
day, pathogens are still being introduced into the water especially since the practice of hand-washing is
absent. Unfortunately, we were unable to test the microbial water quality in India and the difference
between water contamination directly from the public tap compared with water in these storage
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containers. Figure 2.5 depicts the behavior previously described. This image was taken during one of our
household visits in Chennai.

Figure 2.5. A woman in Chennai collecting water for drinking
Perceived Water Needs & Problems
When asked about water needs and problems, most interviewees in both rural and urban contexts said
that their greatest need is more water and the greatest problem is waste. Water scarcity is a pressing
issue in many parts of the world. People in the areas of Tamil Nadu reported that the region has
received less water than is typical; they are facing a water shortage. Some communities have had to cut
back on their water use and most have implemented caps on the amount allotted to a household.
However, families in Tamil Nadu reported that they use 100 to 200 liters of water daily, which is far
more than the twenty liters per day used by a north Indian woman in the rural outskirts of Delhi. The
large discrepancy between the water used in north India versus south India was difficult to pinpoint.
Most of the water used in a south Indian’s household is allocated to washing clothes and cleaning.
Admittedly, south India is more developed than north India, so standards of living are higher. In
addition, the woman that we interviewed in north India was low-caste and highly uneducated.
Comparatively, we did not interview people of such low caste in southern India; most of them were
from a mid-level caste. This difference in caste may have been the cause of such a large discrepancy in
water use.
Many women reported that a lot of water is wasted, partly due to leaking of pipes and partly due to
behavior of leaving taps running or spilling, especially with children. This waste problem seemed to be
more of an issue in rural areas.
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There are several major differences between Uganda and India in terms of water safety and access.
While conserving water is a major issue in India, the central water-related concern in Uganda is gaining
access to safe drinking water. The majority of the people with whom we have spoken thus far are
refugees. The major water sources in Uganda are boreholes and lakes. The refugees prefer to drink
water from the water tank or the tap because tank water is treated with bleaching powder or chlorine
tablets. Unfortunately, they have to usually resort to water from the lake because of water storage. The
majority of interviewees do not like the water from the lake because the color is maroon and it tastes
unpleasant. In order to treat the water, the refugees usually boil it. Many individuals have no knowledge
of fluoride contamination in their water. The refugees that have some knowledge, whether it is from
college or from elders, are unable to do anything about it because they cannot afford filtered water.
Additionally, these refugees have to travel up to one hour to reach the water tank or tap water source
and then water up to three hours to fill their jerry cans. The refugees in charge of filling the jerry cans
are usually children between the ages of ten and fifteen.

Market Research Findings: Uganda Immersion Insights
Introduction
Daniel Mosiman was able to travel to Uganda through the SGWI. As a graduate student, he is a teaching
assistant for an environmental engineering senior design course in the Department of Civil and
Environmental Engineering. The objective of the class is for students to apply environmental engineering
principles to a challenging and complex social and economic environment, addressing the nexus of
water-sanitation-energy-food security. The SGWI and International Programs for Engineering (IPENG)
fund students registered for the course to travel to East Africa and work with SGWI partners in
communities to test the quality of their water sources and sanitation systems (if any), as well as collect
data from and interact with community members. With the data that they collect, the students then
perform experiments and research at UIUC, while drawing from their experiences in East Africa to
inform their design recommendations for the communities. This year, students traveled to both Kenya
and Uganda for multiple projects from February 8, 2015 through February 21, 2015, two of which were
water-related. Students conducting these projects interviewed people within the refugee camps in
Kenya and Uganda. During these interviews, the objective was to gain insights on people’s needs and
livelihoods.
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Figure 2.6. Oruchinga Refugee Settlement (labeled “Base Camp”) and other important regional and
national sites
In Uganda, Daniel went with the travel team to Isingiro district in southwest Uganda, bordering Tanzania
to the south. They visited and worked primarily in the Oruchinga Refugee Settlement, which like all
other refugee settlements and camps is presided over by the United Nations High Commission for
Refugees (UNHCR). They entered the settlement during three of the days of their stay, mostly to sample
some of the different water sources available for people to collect water. One of the days they walked
through a group of houses and interviewed three families. Daniel also visited two health clinics built to
serve the refugees and the basecamp where UNHCR’s offices are located. A borehole is also located on
the camp premises and is available for refugees during the daytime.
The students also visited nearby communities where Ugandan nationals live. The primary village that
was visited is named Omurutoma. It is located in the hills north of the valley where Oruchinga lies.
Figure 2.6. shows the location of these sights and other important places nearby, including the Kagera
River, which forms the border between Tanzania and Uganda, and Mbarara, the regional urban hub.
While in the community, the students spent an afternoon visiting homes and interviewing families. In
this village, like other villages, the population consists primarily of farmers. Daniel interviewed a family
whose source of income was agricultural products. Because Omurutoma lies so close to the refugee
settlement, the community and the refugees do interact with each other. Every Wednesday, a local
town called Kibwera takes in an influx of 40,000 people for a market. The market sells food, clothing,
and other products. Both locals and refugees go there to sell and shop. In addition, due to the openness
of the settlement, locals will travel to the boreholes drilled by the UNHCR to collect water.
Insights are drawn from both the perspective of the refugee settlement as well as the local village
context. Even though the team’s focus is on the refugee population, it is important to include insights
from speaking with the locals. Indeed, there are unique aspects of the refugee situation that is
generated and/or influenced directly by the presence of the local population.
Due to the fact that the majority of the water team was unable to visit Uganda for an immersion
experience, Professor Viswanathan arranged for the team to have Skype interviews with refugees
residing in Nakivale Refugee Settlement, which is located less than an hour’s drive north of Oruchinga.
Every Friday, starting from January 30, 2015, the water team interviewed various refugees in Nakivale.
Most of the interviewees are people associated with a program directed by Fuse, a UK-based charity
SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS

22

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS 2015
working toward universal access to education. Fuse has been involved with Nakivale Refugee Settlement
for the past year teaching a group of 20 refugees how to use film to benefit their communities and make
a living. The water team also spoke to two water tank operators. These individuals provided some
insights on the way that water is acquired, treated, and distributed in the camp.

Background
The refugee situation in Uganda is different from that of other countries. Most countries that have
refugees locate the displaced populations in camps. In a refugee camp, the refugees are not allowed to
leave once they have arrived. Usually a refugee camp is fenced-off in order to control movement of the
population. Refugee camps are a lot more concentrated as well. On the other hand, Uganda has refugee
settlements. In these settlements, a refugee is free to come and go as he or she pleases, whether to find
work in a nearby city for a day, or to leave for good. A refugee in Uganda can relocate easily to another
refugee settlement and return to his or her country of origin at any time. Because of this, a refugee in
Uganda has more freedom. The community is also more dynamic, because people can leave at any given
time. This can be difficult for the UNHCR and organizations sub-contracted to provide consistent and
effective education, because the communities are not “tight-knit” due to the mobility of their respective
inhabitants. Refugees in Ugandan settlements are given a plot of land 50 m2, along with raw materials
for building a home, cooking, water, and sanitation. They can build whatever they wish to build on this
plot.
There are twelve refugee settlements in Uganda, with a total population of almost 400,000 refugees.
Oruchinga comprises a small fraction of that total, with only 5,215 refugees as of March 2014. Half of
the refugees originate from the Democratic Republic of the Congo (DRC) and a quarter from both
Rwanda and Burundi. Figure 2.7. shows the location and size of refugee settlements by population in
Uganda.
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Figure 2.7. Map of refugee settlements in Uganda
On the other hand, Nakivale Refugee Settlement is the second largest in the country with a population
of nearly 70,000 refugees, half of whom also originate from the DRC. The rest of the refugees come from
Somalia, Rwanda, and Burundi in equal proportions.

Water Quality
The quality of water can be classified into three major categories: biological contaminants, chemical
contaminants, and sediments. Sediments, although harmless by themselves, may be vectors for carrying
biological and chemical contaminants. They also make water appear dirty, and are the primary causes of
taste and odor issues. Thus, it is important to remove these as well as biological and chemical
contaminants.
Contamination varies widely depending on the water source. People in the refugee settlements have
access to a number of sources, including lakes, rivers, and boreholes. Lakes and rivers tend to have high
levels of sediments and biological contamination. Surface waters contain large amounts of pathogens in
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part due to the prevalence of open defecation and a lack of source protection from animals. It is a
common occurrence that animals will go to a lake or river to drink from it, while fifty meters away
people are collecting the same water to drink. These pathogens are primarily responsible for the high
levels of gastrointestinal illnesses in developing countries and one of the leading causes of sickness and
death, especially among children below the age of five. The Kagera River near Oruchinga has very high
levels of pathogen contamination.
Groundwater sources are prone to contain chemical contamination and often have no biological or
sediment contamination. The passage of water through soil acts as a filter, sieving out many pathogens
and particles. Deep boreholes, like the ones present in the refugee settlements contain water that has
been in extensive contact with the sediments, which can cause chemicals to leach from the sediments
into the water. Boreholes in Oruchinga have high concentrations of fluoride, iron, and manganese,
although high concentration of fluoride does not occur when high levels of iron and manganese exist.
Every borehole at this settlement except for one contains high levels of iron and/or manganese. Because
the refugees avoid drinking water with high levels of iron and manganese, they avoid these boreholes.
The borehole with high fluoride concentration has no taste issues, which is why people collect their
drinking water from there. Ironically, fluoride causes the most health-related issues. If consumed at
high concentrations, it causes chronic diseases like dental and skeletal fluorosis. At the basecamp
borehole, the water contains fluoride at levels that cause dental fluorosis.
Access to Water
Water acquisition is a large part of a refugee’s daily routine. At Oruchinga, collecting water takes at
minimum one hour, in part due to the distance of the water source from the home. If there is a long
line, which there always is, it can add three hours to the process.
Almost all people acquire water by traveling to the source, whether that source is a lake, river, or
borehole. Sometimes, individuals will pay someone to fetch their water for them. This costs money,
however, so most people, both locals and refugees, cannot afford this option.
Locals in nearby communities will use the boreholes in the refugee settlement for their own use. It is
easy for locals to do this, since the settlement is open, and there is no way to enforce it. They must
travel much further to reach the boreholes, and some walk several hours one way to collect water at the
settlement.
In the Oruchinga Settlement, the UNHCR estimates that people have access to 16.1 liters of water per
person per day. This is still lower than the 20 liters per person per day minimum recommendation by the
World Health Organization to meet drinking and basic hygiene needs.
Refugees and locals alike transport their water using 20-liter jerry cans. Almost all of the jerry cans are
the exact same. They are yellow, rectangular and at one point, all of these cans were used to store paint.
They have openings at the top as well as handles. The opening is supposed to have a screw-on cap, but
most caps are missing. Instead, people attach plastic bags to lids and secure them with rubber bands, as
shown in Figure 2.8.
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Figure 2.8. Jerry cans with plastic bags used for sealing openings
Hygiene and Handling of Water
Hygiene and sanitation are very closely related to safe water. If a person has poor hygiene it can be an
easy source of disease transmission, including waterborne diseases. What is worse is that transmission
happens after the water has been treated, if at all. One of the primary vectors of waterborne disease
transmission is through the way in which water is handled. For instance, when water is transferred from
a jerry can to another storage container, the person may contact the water and introduce pathogens
from his or her dirty hands. The more transfers there are, the greater the risk of contamination. Some
people have storage containers in their homes in which they store water. Many times these containers
are open. Second, many people do not wash their containers adequately or very often, if at all. Unclean
jerry cans can reintroduce pathogens into water. The way in which people cap their jerry cans can also
play a role in pathogen contamination. Having a functional lid mitigates this by enclosing the water and
protecting it from the external environment.
The Role of Government in Water Infrastructure
The government is not as present or as trusted in rural communities in Uganda as it is in India. In India,
the government implemented water distribution systems in all of the villages that our team visited.
Uganda lacks this kind of investment, and it seems that the major implementers of water treatment and
distribution solutions are non-profit organizations and other philanthropic organizations like USAID and
UNHCR. Therefore, the mechanism of development is very different. Things get implemented more
frequently via the private sector in Uganda.
Income and the Prioritization of Immediate Needs
Refugees are extremely poor. Most make less than one dollar per day. It is difficult for refugees to
generate income due to their situation. They are not allowed to grow crops on anything other than their
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allotted plot, which can grow only enough to provide the family with some produce to supplement their
food rations provided by the UNHCR. Even though the UNHCR provides them with some food and basic
necessities, one dollar per day is still meager.
The students in BADM 532/533 learned much about various aspects of poverty. One key phenomenon is
that the impoverished only concentrate on their immediate needs, because they do not have the leisure
or resources to be concerned about anything else. Immediate needs are often income-generating needs,
because people want above all to make money to provide for themselves and their family. Water is not
an aspect of life that generates income, so it is not something that is seen as an area to invest more than
is needed. Of course, water is necessary for daily survival, so access to water is prioritized, but safe
water is not a priority because there is no perceived value. In other words, having safe water does not
meet an immediate need any more than unsafe water does. For the locals, especially those far from any
water source, they are not concerned with the quality because they never mentioned it when asked
about water problems. In fact, the water they collect is from the Kagera River, the closest source, which
is very brown in color and contains many pathogens. Their major priority is in getting enough water to
meet their daily needs and in a “timely” manner.
Culture
In general, Africa is one of the most diverse regions in the world, with thousands of different people
groups. Even though the DRC, Rwanda, and Burundi all border each other, their people, languages, and
cultures are vastly different. This makes communication and information-sharing difficult. However,
many of the refugees will be able to understand some of the Ugandan national language, which in this
case is Luganda or a local dialect.
In the context of water and hygiene, culture manifests itself in the form of priorities. Some cultures
value the practice of good hygiene more than others. During a conversation between Daniel and a
UNHCR health worker, the health worker told Daniel about differences in hygiene and sanitation
practices among the Congolese, Rwandese, and the Burundians. The Congolese apparently value
cleanliness in their homes and prioritize hand washing after using the bathroom, whereas the Rwandese
and Burundians do not.
While all people prefer high-quality water, many do not necessarily prioritize it. However, culture does
not influence this prioritization as much as experience influences it. For instance, when a local farmer in
Omurutoma was asked several questions about water quality it became apparent that he had never
drank water from a source other than the two rivers from which he had always collected water. He did
not desire better quality water because of the fact that he had never had anything better.
One commonality amongst all the refugees is that they share a history of civil wars, regional conflicts
and unrest that has its roots in European colonialism. Tensions and divisions are often created in the
guise of sectarian differences or tribal identity and fueled by those in power in order to acquire
resources, as was done by their colonial predecessors. Africa is in general a resource-rich continent and
filled with conflicts over resources. Although the refugees do not seem to share any tensions with each
other, there are tensions between the refugees and the locals. These tensions are, naturally, a result of
resource allocation. In reference to the local population, the refugees receive much more assistance
from the government. Refugees have more access to health facilities, are given supplies to build their
homes and food rations, and have they have better access to water during the dry season. The locals
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know this and resent the refugees because of it. The only water sources are located in the valleys. In this
area, the refugees occupy much of the valley, whereas the locals live further up in the hills. For a round
trip, it can take a person in Omurutoma up to seven hours to collect water. People in other villages also
must travel much farther distances to collect water. And because they must walk, they are limited in the
amount of water that they can haul. A family usually survives on a couple of jerry cans per day. The
family in Omurutoma that Daniel interviewed shared two 20-liter jerry cans among the thirteen family
members. This resentment coupled with the time spent by locals to collect water is the fire that fuels
harassment and unfair treatment of refugees by locals. During an interview with a refugee woman and
her family, her largest complaint when it came to water-related problems was that locals harassed the
refugees when collecting water by physically abusing children and cutting in the front of the line. The
UNHCR health worker, Daphne, who was with the SGWI team that day to perform translations for the
team as they interviewed families at the settlement, was shocked when the woman spoke of the social
issue. Daphne had previously been unaware that these incidents were transpiring.
Corruption and a lack of transparency by those who are in positions of authority is virtually ubiquitous another result of the abuse of power during the colonial period. Nothing gets done by authority figures
without a kickback or a bribe or an abuse of power. While it may seem irrelevant to the topic of water,
this is not the case. In the Oruchinga Refugee Settlement, although there are multiple boreholes
scattered throughout the settlement, most people travel to one to collect their drinking water, the
reason being all of the other boreholes have a very metallic taste due to the presence of high iron
concentration. The one borehole that does not is located in the basecamp, the grounds where the
UNHCR offices are located. The commandant, the director of the UNHCR’s operations at Oruchinga,
charges people for obtaining water at this borehole because it is on the basecamp premises.
Interestingly, the SGWI team found that this groundwater, although it does not contain high iron levels,
contains unsafe levels of fluoride. Ironically, a high iron concentration has no negative impact on health,
while high levels of fluoride cause fluorosis. More than a year ago, when SGWI informed the
commandant of the fluoride level in the basecamp’s borehole and its potential negative side effects, he
stormed out of the meeting. The commandant did not wish to be transparent about this issue, and so
the people are unknowingly suffering for it. When SGWI travelled back to the refugee settlement in
February 2015 it was clear that people were unaware of the fluoride contamination. The commandant
was a different person, but he apparently still charged money for the water in the basecamp. Despite
the commandant’s seeming kindness and humility, he expected money from us at the end of the trip
and cornered a professor to ask how he could use his connections to get his daughter into the University
of Illinois at Urbana-Champaign.
Many Ugandans have come to expect corruption and a lack of transparency as routine parts of life. This
exists especially in the case of refugees who are some of the most vulnerable people.
Gender-based Violence
There is a large disparity in gender equality in Uganda. Women bear the brunt of the burden in many
areas of life. They are in charge of household responsibilities such as cooking and fetching water, as well
as taking care of the children and farming. Because of their position in society, men often abuse them.
The most disturbing way in which this manifests itself is rape. The rate of rape is very high in refugee
camps, a setting where women are easily victimized. This became apparent to the SGWI team when,
during one of the days that the team was working at the basecamp, they learned of a teenage girl who
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had been raped the previous evening after the team had left. She had been returning home on the main
road in the dark after having collected water from the basecamp borehole when the incident occurred.
The team later learned that she had just relocated with her family to Oruchinga from Nakivale because
she had been raped multiple times in Nakivale. Her younger sister had also been raped before in
Nakivale.
Most rape incidents occur at night when a woman is traveling somewhere. Incidentally, women are
traveling much of the time to collect water. Therefore, this is an issue prevalent in part because of the
current water situation. It might be tempting to ask why women do not try to avoid collecting the water
during the early morning or evening. But there are many reasons why they travel at these times to
collect water. The day is the time when people need to work and children are at school. The women
account for this by collecting water either very early or in the evening after their work is complete. In
addition, people also fetch water as early as they can in order to avoid long lines and to compensate for
lost time so that they do not return too late at a time when they should be working to meet their other
needs. Long lines can be risky in other ways. The girl who was raped had arrived at the basecamp
borehole at 5 pm, two hours before sunset. Her home was less than a half-hour’s walk away so
theoretically she had plenty of time to get back. Yet, it took three hours for her to get the water once
she was in line. Perhaps many incidents can be prevented, therefore, if the lines are only shorter in
duration.

Learning and Reflection from Field Research
Our two-week class trip to India helped enhance our knowledge of and insights into subsistence
markets. Preparation for the trips and first hand research was conducted in the first semester of the
class to set our expectations for the communities and establish methodology for our product
development. During this time, we visited multiple subsistence communities around the Chennai and
Delhi area to interviews in an effort to learn what were the main problems affecting water resources.
This experience gave us first-hand knowledge and in depth perspectives into the day-today lives of
impoverished families.
We learned that the primary problem in most areas was dependable and quick access to water. Many of
the housewives and community leaders in rural areas described underdeveloped water infrastructure
while urban populations were affected most by limited water availability and long waiting times. In
comparison to Uganda, India had a more developed infrastructure for distribution of clean water but
still faced the challenges of convenient access. The field research insights guided our product
development towards primarily helping community members to locally access safe water.
Our tours through the urban and rural areas were coupled with cultural learning opportunities. The
immersion process was enhanced through these complementing activities and added additional
perspective to our understanding of local community contexts. Being able to interact with communities
and asking questions directly brought a new level of depth to our insights. The idea development goal of
our trip was achieved successfully when we could see the infrastructure first hand and understand how
solutions to water challenges were addressed locally.

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS

29

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS 2015

Broader Insights About Consumer Behavior
During the fall semester, our diverse team came together to understand the nuances of Indian
subsistence marketplaces through virtual immersion and emersion. Participating in poverty simulations,
reviewing subsistence marketplace research, attending lectures, and developing product models
allowed us to gain insights into the intricacies of impoverished life and the struggles individuals face in
gathering daily needs for survival. These activities helped structure our viewpoints for creating a product
that would help mitigate the challenges of subsistence communities.
In preparation for the class, each student read The Blue Sweater by Jaqueline Novogratz, an investment
banker who sought to make an impact in Africa by empowering women to provide for themselves by
building local businesses. Her adaptation to life in a new part of the world initiated our
conceptualization of life in such communities and what impact one can have by teaching people to
create value despite adversity. Her preliminary experiences over years in establishing the Acumen Fund
previewed what we would accomplish in working with contextually-related communities over the yearlong course.
In the first week of classes, our class participated in a poverty simulation during which we were split into
groups and forced to adapt to subsistence scenarios despite typical constraints facing individuals in
these communities we would later visit. Such obstacles in day-to-day life included meeting nutritional,
educational, and housing needs with little governmental support and considerable resistance from social
and environmental deterrents. Through this, we learned about the frustrations of limited resources and
time that exacerbate the poverty cycle.
During the course through numerous case studies and interviews, we gained preliminary insights into
water quality issues and those obstacles that would lead to the creation of our solution in the form of a
kiosk treatment and distribution service. “Shakti Rising” was one of the most influential of these stories.
This was the story of a housewife’s struggle to break conformity and help empower women through
entrepreneurship in her community. This short film focused our understanding of living in subsistence
and the crucial problems we hoped to solve in giving people both knowledge of and access to clean and
abundant water supply.
These sets of activities taught us how to critically analyze the subsistence situations and hurdles that
individuals in poverty faced. It was from these principles that we learned to conduct research and apply
our models to a Ugandan context. Although there were similarities in lifestyles and hurdles, we found
that the life of an African refugee was considerably different, particularly in regards to water acquisition
and transport. The principles and concepts developed in the initial immersion accelerated our
understanding of the Ugandan counterpart and helped to develop our product and service.
In summary, our team benefitted from the subsistence market initiatives coursework because we were
able to envision the evident problems and key solutions to make meaningful impacts in water supply for
impoverished communities. These challenges are dependent on the environment, behaviors, and unique
skill sets that hinder one’s ability to sustainably provide for his family. Illuminating these difficulties and
creatively assessing tangible solutions would allow our team to create value and improve the situation
for such communities.
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Concept Generation and Evaluation
When assessing ubiquitous problems related to water in Ugandan subsistence communities, it was most
valuable to divide the total problem of contamination and inconsistent access to water into five
categories: acquisition, transport, treatment, storage, and consumption. Assessment of each component
allowed for product development that would solve at least one facet of the supply chain and help
improve the situation for refugees in multiple scenarios. The ideas and the problems they addressed
were as follows:

Focused Concepts
Jerry Can Backpack
Through weekly phone interviews, it became evident that families in refugee camps typically cannot
access water locally or conveniently. Typically, the mother or children of the household would walk at
least a kilometer to the nearest lake, river, or water tank to fill up one of multiple jerry cans needed
each day for drinking, cooking, or cleaning. Not only was it labor-intensive to carry multiple jerry cans
across great distances but also it was a considerable drain on the family member’s time. By designing a
carrying device that would allow for easier and increased water transport, families could reduce time
spent and improve the limitation of water access.

Jerry Can (w/lid):
In an effort to create a brand for water consumption while reducing waste, we created the design for a
new type of jerry can. With a recognized label, awareness of fluoride contamination and education on
safe water practices can become more widely adopted. This new can design would not only help to
establish a brand, but also have specific design parameters for the users to store more water and
prevent contamination. The lid would allow the user to easily pump out water while preventing
contamination. Complementing this, it would allow for easier refilling at a distribution center by
stopping waste due to overfilling. This newly designed jerry can will hopefully make safe water practices
widespread and provide easier access to abundant, treated water.

Bonechar Production Facility
Kenya has established a sustainable bonechar economy that helps mitigate the problem of fluoride
contamination in the environment. By processing local resources, water can be treated to prevent
fluorosis: a disease that causes teeth yellowing and bone deformation in some instances. This idea was
of further value as the operation has entrepreneurial implications for the community and presents the
opportunity for education of water contamination. This is of greatest benefit to the communities as it
allows for sustainable treatment and education of water with potential economic value in starting new
local businesses.
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Figure 2.9. Bone Char Production Facility Process
Water Kiosk
The water kiosk model is the most advantageous of the concepts generated as it allows for dependable
sourcing, and education about, treatment and distribution of water to local communities. By channeling
the distribution of water through a single operation, refugee camps can be given more localized access
to clean and cost-effective water resources while being educated on the key principles of water
contamination. This profitable operation would service individuals by collecting the formerly mentioned
jerry can upgrade, cleaning them for reuse, and more efficiently refilling the water to prevent loss of
time. Moreover, this incentivizes benefitted community members to be educated in regards to clean
water and participate in the development of the local economy. Shown in Figure X is a rough schematic
of the kiosk.

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS

32

SUBSISTENCE MARKETPLACES INITIATIVE | ENTERPRISE PLANS 2015

Figure 2.10. Kiosk Schematic

Articulating Needs/Concept Generation and Evaluation
Needs-Drivers-Context
From the virtual and live interviews in Uganda, we were able to gain insights into the difficulties
refugees faced. Combining these insights with the knowledge we gained from the virtual immersion and
emersion exercises, we identified the core needs, drivers, and context for safe water from the
perspective of a refugee. The core needs are convenient access to safe water, awareness, and a costeffective treatment. The drivers of these needs are lack of education, the disruption of a refugee’s life,
and the prevalence of corruption and harassment that refugees experience. The overarching context of
these needs and drivers are lack of economic and material resources as well as, in the case of the
refugees, living in a foreign country in a rural area with limited mobility.
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Figure 2.11. Needs-Drivers-Context
Bottom-up Need deconstruction
We analyzed the problem from the perspective of the refugee. We separated the diagram into the four
main stages of gaining access to safe drinking water. The four main stages are acquisition,
transportation, storage and treatment. We then performed an in-depth analysis into the problems that
refugees face in each of these stages. The questions that are shown in the diagram are the major
concerns that the refugee is faced with. Under acquisition, the refugee is always faced with an
uncertainty of where he will collect his water, how long it will take to fill up the jerry cans, and whether
he will acquire enough water for the day. Under transportation, the refugee is unsure of how the high
temperature or rough terrain will impact his journey, as well as the likelihood of being victim of theft or
rape. Under treatment, the refugee has no knowledge of whether the water will harm him just based on
the color or taste and whether or not to spend time to boil the water. Additionally, the refugee is unsure
of whether the water or something else caused him to be sick. Under storage, the refugee is unaware of
the occurrence of recontamination.

Table 2.2. Need Deconstruction
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Top-down Problem Deconstruction
Any deployment of safe drinking water infrastructure must be done so within a political and socioeconomic environment specific to the location of implementation. This environment can be influenced
by regional, national, and local political and socio-economic situations. Accordingly, a safe water
solution will have different frameworks and outcomes even if the health, economic, social/cultural, and
environmental problems of a population are the same. Problems concerning safe drinking water can fall
under these various categories as depicted in Figure X (below). Often, the resolution with a water
solution may cause some of the addressed problems to be in tension. For instance, in order to secure
health by creating a safe drinking water solution, it will increase the cost to the consumer, thereby
exacerbating the economic problem. It may also create additional environmental problems, since a
more thorough solution will require more manufacturing or building. Therefore, the potential benefits
to any solution will also have its drawbacks in addressing certain problems that encircle it.
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Political & Social Environment..
Pathogen free

Prevention of acute
gastrointestinal illness

Safe fluoride levels

Prevention of chronic
dental and/or skeletal
fluorosis

Health Needs

Affordability

Safe Water

Economic Needs
Perception of value/worth

Time of aquisition

Social Needs

Gender-based violence

Provision of social
atmosphere

Waste Disposal

Environmental Concerns

GHG Emissions

Use of local, natural,
renewable resources

Figure 2.12. Top Down Problem Deconstruction

Technical Specifications and Detailed Drawings
Needs – Metrics – Benchmarks – Specifications
The three major needs to be met for a water treatment service are having good quality water for
drinking, having minimum wait-time for customers (which invariably leads to better women’s safety)
and minimizing the price of water for the consumers.

Table 2.3. Needs-Metrics-Benchmarks-Specs for an H2O Kiosk-s
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Needs

Metrics
Fluoride
Pathogens

Benchmarks
< 1.5 mg/L F
0 CFU/mL

Specifications
0 - 2.5 mg/L
0 CFU/mL

Minimal Time

Time Spent in Line

0 min

0 - 30 min

Minimize Cost

Price per Jerry Can

< 0.05 USD

0.01 - 0.05 USD

Before sunset

1 hour before
sunset

Water Quality

Maximize Women's Safety Kiosk Closing Time
Single Concept Detailing

The core concept that H2O Solution-s proposes for its safe water solution is a kiosk service in which safe
drinking and cooking water is offered in a safe, speedy, and sustainable manner. We include cooking
water in this water treatment need category due to the probable presence of fluoride in the source
waters – these waters with fluoride contamination are the sources that we will be targeting – and the
fact that cooking with fluoride-contaminated water does not remove fluoride. Many people believe that
boiling water does remove the fluoride, but our service, which includes an educational component, will
make it clear to consumers that that is false and that our treated water should be used for cooking as
well as drinking in order to gain the full health benefits of our water service.
The reason why we offer a service rather than a product is that we can create an environment around
which we can more adequately address the prioritized water needs of refugees, while providing
consistently safe drinking and cooking water at an affordable price. In addition, a community-scale
solution is often much more cost-effective because it can utilize economies of scale. A service provides a
medium through which a population can learn information about water quality and hygiene practices
both in an individual and community setting. For instance, learning can be accomplished individually by
the informational stickers that H2O Kiosk-s employees will place on every jerry can in which treated
water is placed. Learning can also be accomplished via the community through an educational board on
the front of the kiosk as well as a referral program that incentivizes people to convince others to utilize
the kiosk service.
Detailed drawings
Figure X1 depicts a full rendering of an H2O Kiosk-s. It is a single-roomed concrete building, with a
footprint of 20’ (6.1 m) x 16’ (4.9 m) and a height of 8’ (2.4 m), as shown in Figure X2. Part of the
footprint contains an open area in which kiosk employees will use to sanitize jerry cans. There are three
to four taps in this area that employees will use to do this. The reason that this area is not inside is
twofold: (1) so that customers can see this process occurring while they approach the kiosk, an
assurance to them that our service is performing the service that it claims to provide; (2) for quick and
easy disposal of sanitizing water into a drain on the backside of the kiosk building. Furthermore, the
sanitation area will also contain a hand washing station that kiosk operators will use each time they
begin working. Again, this station will be on the outside for keeping the kiosk hygienic, but also to show
customers our commitment to hygiene.
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Figure 2.13. Rendering of an H2O Kiosk-s
The inside of the kiosk has three major areas. The first is the service desk, where one of the employees
will be the interface with customers, receiving payment for the exchange of one empty jerry can for a
filled, sanitized jerry can. The second area is the treated water filling area, where three to four taps will
be used to fill up jerry cans that have gone through the sanitization process with treated water. Finally,
there is the storage area, which can stow up to 120 filled jerry cans.

Figure 2.14. Floor plan of an H2O Kiosk-s
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Developing an Enterprise Plan Around the Solution
Storyboard: The Ecosystem Around the H2O Kiosk-s
Core product, processes, and ecosystem
The H2O Kiosk-s is at its core a jerry can exchange service, that is, a customer exchanges an empty jerry
can for a sanitized, filled jerry can. The empty jerry can then goes through a sanitization process and
then is filled. It will then be exchanged with an empty jerry can from a later customer. Ultimately, the
kiosk will not be handing out new jerry cans, rather recycling them. The innovation of the H2O Kiosk-s is
that during this recycling process, we mitigate the risk of pathogen contamination by sanitizing the jerry
can and eliminate the fluoride contamination by filtering it. All the while, having trained employees
systematically employ this process in an efficient and hygienic manner allows customers to perform the
exchange process with little to no wait time.

Figure 3.1. Jerry can exchange
How can we achieve this speed? For one, each tap, both in the sanitation area and the treated water fill
up area, will utilize a high flow dispensing nozzle with an automatic shutoff function, similar to those
found at petrol stations. The nozzles are additionally hygienic, because they minimize the exposure that
water has with the environment. Finally, they minimize wastage of water, because the nozzle will
automatically shut off once the jerry can is full. Having an automatic shutoff also allows a kiosk worker
to attend to other duties while the jerry can is filling up, leaving the worker to attend to other duties.
This maximizes efficiency.
Secondly, the sanitization process is also designed to be quick. Since a jerry can will be disinfected with
liquid chlorine, the proper ratio of chlorine to water must be used to allow for a speedy disinfection
time. At the sanitation area, a jerry can will be filled with half of one liter of raw water. Then, one capful
of Waterguard (a liquid chlorine product available throughout Uganda) is added and the jerry can is
shaken vigorously. Using the well-known Chick-Watson contact time equation, it takes only 45 seconds
for the mixture to sanitize the inside of the jerry can. One minute for disinfection and one minute for
filling with treated water makes two minutes per jerry can. If two kiosk workers perform this process 4
jerry cans at a time, they can produce ready jerry cans at a rate of 2 per minute, or 120 per hour. This
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rate is more than enough to serve the needs of demand in a 10- to 12-hour time window per day that
the kiosk is operational.

Figure 3.2. Water disposal nozzle with automatic shutoff function
At the front of every H2O Kiosk-s, there will be an educational poster. This poster will be used to
communicate vital educational information to refugees in a low-literacy and subsistence setting,
therefore, the information will be displayed as pictographically as possible.

Figure 3.3. Example of Educational Poster Contents
Educational information will include convincing people to purchase treated water for both their drinking
water and cooking water needs. It is important that both drinking and cooking be emphasized, because
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water for both needs are consumed. Another informational item will be to show customers what
happens when fluoride containing water will cause to their health, which is dental fluorosis. In addition
to this, our commitment to be transparent will go further here – every month each H2O Kiosk-s will
measure the level of fluoride in the effluent water and update the education poster with the
measurement. This way, customers will know exactly what they are getting so that they can be
empowered to make their own choice. Hygiene will also be emphasized, on the poster specifically, hand
washing. Other promotional items may also be placed in the education area, such as the H2O Kiosk-s
referral program. This program incentivizes people to recruit others to buy in to the kiosk service. Once
a person has recruited five other people, then she will receive a free jerry can of treated water.

Figure 3.4. Coupon Card
The last aspect of the core solution is a coupon card. This card will be paramount to encouraging
positive behavior change amongst the refugees in terms of proper jerry can handling. In our field
insights, we discussed that refugees often lack their jerry can caps and use other means of sealing their
jerry cans, such as bananas as a cork or plastic bags. These practices will inevitably lead to pathogen
contamination. With the coupon card program, each time a customer exchanges their empty jerry can
they can then receive a punch on their card if the jerry can is returned with its proper cap on and
functional. To incentivize refugees to readopt the use of jerry can caps, the H2O Kiosk-s will hand out
caps to start so that people have access to them. Then, they will teach customers about their coupon
card program. If customers end up losing or breaking their caps after this brief handout period, then
they will be charged extra for the cap to be replaced.
The process of the journey of a jerry can through the kiosk goes as follows. First, a customer will come to
the kiosk service deck with an empty jerry can. With the empty jerry can, she can get it exchanged for a
filled, sanitized one, which she will pay for. The kiosk attendant then checks the empty jerry can for a
present and functional cap. If the cap is present and functional, then they will receive a punch on their
coupon card. The customer may then leave with their exchanged jerry can.
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Figure 3.5. Empty jerry can drop off (L) and inspection of lid functionality (R)
Next, the empty jerry can will be taken to the sanitation area, where it will be sanitized. Once sanitized,
the jerry can will be taken inside where it will be filled with the automatic nozzles.

Figure 3.6. Jerry can sanitizing (L) and fill-up with safe drinking and cooking water (R)
Finally, once a jerry can is prepared, it can be stored in the storage area. Any jerry can stored here can
be taken by the service desk employee to be exchanged with a customer.
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Figure 3.7. Filled, sanitized jerry can storage (L) and exchange with customer (R)
Packaging
Educational stickers will be placed on each jerry can that contains treated water. This sticker will not
only be educational, but it will also help both customers and kiosk employees distinguish between
treated jerry cans to be used for consumable water and untreated jerry cans to be used for nonconsumable water. In terms of education, the stickers will infographically depict the proper ways to
handle a jerry can and to encourage customers to wash their hands.

Figure 3.8. Jerry Can Stickers
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Preliminary cost analysis
Since refugees are well below the extreme poverty line, the H2O Kiosk-s needs to sell their jerry cans at a
rate that is affordable for a refugee. We set the cap at 5 cents per treated jerry can and the untreated
jerry cans at one fourth of the cost. Assuming that a typical family will need one jerry can of treated
water for every three for their other household needs, when we offer up to three free untreated jerry
cans for each treated jerry can purchased, we can incentivize refugee families to purchase treated jerry
cans. With this revenue stream as well as the additional revenue stream of the UNHCR subcontracting
service fee that H2O Solution-s charges, the kiosk services should be sustainable.

Marketing Strategy
Target Market Selection
Our target market lies within the refugee camps in Uganda because there is a major need to develop
and implement a sustainable safe water system. We chose this market primarily based on the needs of
the refugees, the region, and the support of the NGOs. While refugees appear to recognize that the
water is not safe because of its color and smell, they have to resort to drinking it because it is their only
option. Many of the refugees are unable to purchase the chlorine tablets or AquaSafe tablets because
they cannot afford it. Additionally, the water is difficult to access because the water sources are onehour walks away from their homes. Once they reach the water source, it can take up to three hours to
fill their jerry can depending on the flow rate of water from the tap. The path to the water source can be
difficult to travel because of a number of steep hills that are in the path. Furthermore, there have been a
number of harassment cases, including rapes, occurring while a refugee goes to fetch water for his or
her family. Usually young children and women fetch the water for their family. Finally, we have become
acquainted with a few NGOs in the areas that are seeking to bring education, confidence and optimism
into the camps, as well as find and train certain refugees to be facilitators or entrepreneurs.
Therefore, there is a major need for the development and implementation of a sustainable safe water
treatment system that has numerous access points with the purpose of providing safe water at a
feasible rate and in a short amount of time, as well as educating the refugees about the dangers of
drinking unsafe water. We will be relying on the help of the facilitators and the NGOs that we have
developed a relationship with to help the refugees adjust their lifestyle to make it a priority to drink safe
water, as well as become comfortable with the taste of the clean water. We plan to assist the NGOs and
facilitators by providing incentives for either continuing to rely on our solution or for convincing others
to choose safe water. Finally, we plan to promote economic development by providing refugees with
adequate training to run the kiosk system and/or the bonechar factory. In addition, this eliminates the
need for young children to fetch the water and allows them to be more productive by going to school.
In order to communicate our service to the refugees, we will be placing educational posters on the kiosk
systems, as well as on the jerry cans. We will also try to implement loud-speakers on a vehicle that will
promote a message about the necessity of drinking safe water. Finally, we will increase the number of
teaching seminars that NGOS like the UNHCR or the ARC run every year to develop and train new
facilitators, as well as entrepreneurs.
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Targeting and Positioning Statement
H20 Kiosk-s’s aim is to help people living in the Ugandan refugee communities gain more convenient
access to affordable, treated water. The social constraints and existing market conditions require our
model not only to provide these services but also to additionally educate the people on the current
problems related to water in the area. The brand associated with the water kiosk model and our
individualized jerry cans will create a reputation that fuels people’s desire to obtain water resources
exclusively through our model. As such, it is our mission to add value to the lives of our customers
through our entrepreneurial service by teaching them about water treatment and sustainability.

Sustainable Marketing Mix
Sustainable Product Design/Redesign
In our extensive field research experience, it became clear that it might be more beneficial to reprogram
a service rather than invent a new product, because it would cause minimal disruption in the way water
is currently obtained. Often people are reluctant to change their ways, which makes it difficult to
introduce products that force them to change. Of course, some ways need changing, but the current
way in which people collect water in refugee settlements in Uganda is not necessarily a bad way. Our
service is a redesign of a current service model, the traditional kiosk, and is meant to be more
sustainable across economic, environmental, and social spectra.
Economic sustainability
Most kiosk services that we have encountered in subsistence markets do not plan well financially in
order to sustain the upkeep costs of their water treatment operation. Even though the kiosks might be
charging money there is no allowance for the cost of, for instance, replacing a filter once its
performance is exhausted. From an economic and health standpoint this is not a sustainable solution,
because after some time the kiosk no longer provides what it promised to – safer drinking water. The
price that we have set for purchasing water will cover the cost of labor, materials, maintenance, and a
payback period for capital costs. This will ensure that the kiosk remains for generations while continuing
to provide water that is safe to drink.
Environmental sustainability
Having a service is friendly on the environment because there is no new product that needs to be
manufactured on a large scale. The bonechar that will be produced for the filters at the kiosks will be
made at a new production facility that makes use of a high efficiency furnace, the Vertical Shaft Brick
Kiln, which has been shown to be 50% more efficient on average than traditional furnaces used in
developing countries. Once the bonechar is exhausted of its useful life, it will be sent back to the
production facility to be used in a secondary product. Finally, a water savings technique will be
implemented. One of the flagship components of the H2O Kiosk-s is the filling process, which utilizes
nozzles with an automatic shutoff feature. The nozzle will fit directly into the jerry can opening that
prevents any possible spillage (which occurs very frequently using the current system), significantly
reducing the amount of water lost.
Social sustainability
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A successful service or product should ensure that it can persist at a high adoption rate. Measures must
be taken to encourage sustained adoption by the community. To create demand for the H2O Kiosk-s, our
service meets the consumer need to acquire water in a significantly reduced time. People who use our
service will become accustomed to getting water quickly. They will have significantly more time to do
other tasks and will come to depend on that extra time to meet other needs that they may not have
been able to meet previously. The primary water collectors are women. Because they are highly
vulnerable in this context and culture, they will come to value the improvements on their safety, since
they will no longer need to come during hours in which they are most susceptible to sexual violence,
such as in the early morning or after dark. In addition, the H2O Kiosk-s seeks to be transparent to its
customers by providing information about the water they are receiving. As they interact with the kiosk
manager(s), people will be taught that fluoride exists in the raw water and that it will affect their health;
the concentration of fluoride will be measured on a monthly basis and posted on the H2O Kiosk-s
educational board. Once customers become more conscious of the health effects of high fluoride, they
will become empowered in knowing what amount of fluoride they are consuming. Customers will value
this autonomy and prefer having it. Rewards will also be given, partly to encourage behavior change and
partly to encourage greater adoption. A rewards card will be given to every customer so that after
returning ten jerry cans with the lids still on and functional they can receive a free jerry can of water.
People for whom every penny counts will utilize this perk to the fullest. What they might not know is
that keeping the jerry can enclosed using the cap will help keep the water from recontamination, more
so than a plastic bag or banana as a cap, which is common to see. Another free jerry can of water will be
given to the customer who refers 5 customers to the H2O Kiosk-s, which will perpetuate the marketing
scheme and increase our customer base.
Trade-offs
There are certainly tradeoffs to the H2O Kiosk-s service model. In order to provide the speed and quality
of service that we propose, it requires that the consumer spend more money per liter of water. But we
believe that the refugees, as poor as they are, will still be willing to pay for the benefits they receive.

Action Plans
Sustainable Product Design
Understanding the inherent needs and applications of water in the lives of the community member is
crucial to the success of H20 Kiosk-s. As people currently expend exorbitant amounts of time in
retrieving water and do little treatment, we hope to facilitate the easy improvement of access to water.
By affordably providing the community with convenient and treated water, we envision that the brand
will perpetuate itself and help to build a local water infrastructure.
As people become more educated about the water system and as quality of life improves, H20 kiosk-s
can flourish with loyal customers. The educational benefits of the system will ideally not only teach
individuals about better water practices and mitigate health concerns but also teach stakeholders to
create value around themselves. We wish to spur entrepreneurship among the community members so
that they too can drive the local economy and access environmental resources more easily. It is our
vision that the originality and community ownership designed into the project will inspire others to start
businesses.
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Sustainable Value Chain
Consumer Value Chain
In the beginning of our product process, we have divided the safe water problem into five main areas of
focus. The follow areas of focus are described in further detail that explains how our value chain will
operate and how it will remain sustainable. Additionally, this value chain describes how the process will
operate and how it satisfies the needs of refugees with the assistance of the NGOs and facilitators.
1.

Acquisition

The operators of the Kiosk system will be in charge of collecting the jerry cans and providing the
refugees with a clean jerry can filled with safe water. We believe there is a need for this because there
are many cases where refugees tend to overfill their jerry cans and cause a lot of water spillage.
2.

Treatment

The operators of the kiosk will also be in charge of ensuring the quantity of bonechar at the kiosk
system, as well as the quality of the water. The bone char will be provided by the bonechar production
factory.
3.

Transportation

In order to reduce the amount of time a refugee spends to fetch water for his or her family, we will be
installing a kiosk system at every borehole in the camp. This will reduce the amount of time considerably
and reduce the number of harassments. In turn, it will allow the young children to be productive in the
day with the time that they saved whether it be going to school or assisting their family.
4.

Storage

We found that a contamination was a major issue in India and Daniel also found the same issue in
Uganda. Refugees would use anything to use as the lid of the can, even banana peels. In order to
discourage this, we will educate the refugees on why recontamination is a major issue by either gluing
or shrink wrapping education labels on the jerry can. Additionally, when we hand the refugees a new
jerry can, it will be tightly sealed. If the refugee can bring back a jerry can with the cap 10 times in a row,
then they will receive a free jerry can of water.
5.

Consumption

The World Health Organization recommends that a person drinks 20 liters of water per day. However,
the refugees only get access to about 16 liters per day. By reducing the time to fetch the water
significantly, we believe that can make two trips to the kiosk system in less time than the time it took to
fetch the water from the water tank or lake. That way, they can consume the recommended amount of
water per day and not have to stress about their lack of productivity due to lack of water. Additionally,
we will provide delivery service to anyone that needs it.

Service Value Chain
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Figure 1 depicts the value chain of the H2O Kiosk-s service. H2O Solution-s is the major player in the
sustainable value chain. The company will be heavily involved in the design and startup phases of any of
its H2O Kiosk-s services. The startup includes building a kiosk structure, drilling a bore well (if applicable,
it will use a preexisting bore well in which a submersible pump could be installed to minimize costs),
laying out the piping and other infrastructure, and setting up the water treatment system. Enthusiastic
and talented refugees will be employed and trained during startup, and the necessary marketing will
begin. Once the kiosk is operational and all of the kinks of the operation are addressed, however, H2O
Solution-s will take a step back and let the employees run the kiosk. They will work directly with
suppliers from the bonechar production facility and chlorine and jerry can suppliers. If the kiosk needs
new equipment or maintenance, then H2O Solution-s will provide support. H2O Solution-s will also make
routine check-ups on water quality as well as provide continued training to employees. Part of the value
of the H2O Kiosk-s is that it employs refugees and provides them with business, management, and
hygiene skills.
Technical expertise refers to helping the kiosk set up a water treatment system that is robust and
addresses the water quality concerns of the source, if for some reason the contaminants of concern
involve chemicals other than fluoride. Every bore well will have different water quality concerns and at
varying degrees. The Safe Global Water Institute has the expertise and researchers to help provide
guidance on the best way to treat water so that it is safe to drink.
Best practices refer to new or improved practices that make the service more effective (practices could
be educational, operational, marketing, etc.). As more and more kiosks are set up (either within
Oruchinga or at other refugee camps) they can begin to share best practices with our company and then
we can disseminate these practices among the other kiosks. This will allow each H2O Kiosk-s to become
more efficient and impactful.
Feedback refers to feedback about the H2O Kiosk-s. When the UNHCR monitors the effectiveness of the
services that it subcontracts to companies or organizations, it will gather data from refugees, collecting
feedback. This feedback can be relayed to H2O Solution-s in order to make adjustments, another
medium in which it can learn best practices
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Figure 3.9. Sustainable Value Chain Diagram

Design of the Value Proposition
What needs to be considered in order to create a sustainable value proposition? Part of the reason why
people in subsistence, including refugees, are resistant to adopting new behaviors or purchasing new
products or services is because they stick with what they know rather than taking a risk to try something
new that might hurt them financially. Admittedly, it is natural to think this way because any mistake, no
matter how small, can set the person and their family back, which would keep them in the cycle of
poverty. For our service to be successful, potential customers need to see the benefits rather than just
hear about it. This is where educational workshops become crucial – they can be used to show refugees
how the improved kiosk system works, what time and therefore money they can gain from it, and what
the health benefits are. Once the kiosk system is operational, the communication burden will be lifted
off of our shoulders. Communication in subsistence contexts is very organic and often performed by
word-of-mouth. We anticipate this method will be key for our service. When the first customers start to
experience for themselves how beneficial the H2O Kiosk-s is to their livelihoods, they will naturally share
this excitement for it with their family and neighbors. The referral program encourages this sharing by
word-of-mouth behavior even further by incentivizing people to share.

Communication of the Value Proposition
Educational posters around the settlement
Posters will be placed at key points around the settlement, such as community gathering centers, health
centers, water-collection points, and the basecamp.
Educational workshops led by UNHCR/H2O Solution-s
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Educational workshops that are offered by both the UNHCR and H2O Solution-s will give a voice to the
posters and pave the way for people to connecting the brand to the safe water and speedy service that
it promises. People will be shown how the kiosk runs by performing a mock example. These workshops
will also be used to educate refugees about the health effects of fluoride consumption and how they are
protecting their children by consuming water from the H2O Kiosk-s. Women will be challenged to think
of how they can use the spare time they will get to do other income-generating activities.
Labels on jerry cans
Every jerry can that goes through the H2O Kiosk-s will have a label placed on the side so that people will
know where the water came from. Labels will have educational information on them.
Loyalty program (coupon card)
Every person who is registered in the H2O Kiosk-s system will have a loyalty coupon card. This card will
have ten places where a kiosk attendant can hole-punch. A hole-punch is awarded every time a
customer brings his or her jerry can(s) back to the kiosk with the original lids on and functional. If the lids
are not on then the customer will not be awarded a hole-punch, because it means that he or she was
not maintaining the proper hygiene standard of minimizing exposure of the water to the environment. If
the lids are not functional (by checking for leaks), then the person will not be awarded a hole-punch and
will be charged extra for replacement of the caps. This will encourage people to maintain proper care of
their jerry cans. These practices will be communicated on the jerry can labels. After ten punches on the
coupon card, the customer will receive a free jerry can of water to incentivize the practice.
Referral program
The referral program is similar to the loyalty program in that after recruiting five people to start using
the H2O Kiosk-s the customer will receive a free jerry can of water. This will perpetuate recruitment of
customers to our service and spread the knowledge about its benefits.

Implementing Our Action Plan
Manufacturing Plan
As a primary offering in our value proposition, construction of the original H2O Kiosk-s will occur in a
specifically chosen central part of each refugee camp as to source the water most appropriately from a
borehole as well as to minimize the amount of time traveled by community members. The UNHCR,
which is currently in charge of less-developed but similar water distribution models, can help to
establish this location as well as a means for facility assembly. In partnering with this aid group, they can
help in establishing our presence in the community and gain recognition for our service as it benefits
both parties.
The materials needed for H2O Kiosk-s can be sourced from the nearest local major city. These include
any pumps, tanks, nozzles, and other kiosk equipment. In regards to the water treatment technology,
Kenya has a growing bonechar economy that would likely fulfill our needs for monthly or, if possible,
annual replacement. As an alternative, our kiosks can aim to produce this material or an alternative
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treatment material (as projected) locally, which can bring additional economies and jobs to the
community. Taking advantage of these local supply chains can make sure that the operation can run
sustainability without dependence on a foreign or aid program supplier.
As community members already have access to jerry cans, we see no need to change the products that
they have or in other ways force them to alter habits in order to take advantage of our services. Our
model, in regards to educating the refugees, would simply like to apply labels related to our storefront
poster that can help remind refugees to avoid water contamination or poor water management. These
labels and posters, which will act as propaganda for our business will also be locally sourced.
Overall, it is our intention to fully derive all materials and support locally so that the operation can be
fully sustainable. While margins will be tight, we can keep operating expenses very low to offer our
services competitively and affordably. This also speaks to the low capital costs we forecast in initiating
our models across impoverished areas suffering from water scarcity and contamination. H2O Solution-s,
our overseeing body, can significantly improve the lives of community members and aspires to build
local economies through our entrepreneurial model.

Product Forecast
Our jerry can service offering will need to be understood in full and then adopted by community
members to have full effects. It is not only our intention to sell safe water affordably and locally, but to
also educate the refugees on why this treatment of water and our practices provide them with quality
drinking water. Our initial offering will need to be endorsed by the local group through which refugees
can get water as well as other means to living. Our partnership with the UNHCR is essential to successful
implementation of H2O Kiosk-s as they will help us to attain the first customers while our business
begins to expand.
To enhance this growth, we have already planned to include incentives to get returning customers as
well as offer different qualities of water to help their understanding of quality. First, our coupon card
and referral programs will give community members the opportunity to get free products by using our
service regularly and telling their friends to also use it. This is both a means of marketing our offerings
and a way to develop loyal customers. Our second method to educate customers, apart from the can
labels and storefront poster, is to sell different qualities of water. Customers can either buy untreated
water at a minimal price, which they could also get from any local borehole by walking and waiting, or
they can purchase treated water at an elevated price and receive the unsafe water for other purposes at
no cost. This combined proposition that is offered will help to teach refugees about the different
benefits of our system while forcing them to make educated decisions on water acquisition.
This system can quickly expand with high user adoption and will do so by helping to enhance the
development of the community. In partnering with the local UNHCR programs as well as the Safe Global
Water Institute, our program can be locally adopted and expanded exponentially at a low cost. Our
prices will help to cover meager operating expenses and a low capital investment will help to install
several kiosks across Uganda and potentially, other resource-scarce areas of the world.
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Implementation Schedule
Our team will meet with partnering organizations to establish precedents for H2O Kiosk-s and H2O
Solution-s. In doing so, we will address potential unforeseen issues related to specific target areas and
best practices for building operations on site. This will hope to alleviate any obstacles that can be more
difficult to face in the communities or once resources will no longer be locally available. Lastly, we will
decide which materials are already being sourced by either agency that can be provided continually at a
lower cost and which would be more advantageous to attain locally as described previously.
We will also discuss the assembly of the operation in regards to its construction and training of
employees. Administratively, we must decide what the timeline is for implementation and how soon we
can expect to reach our capacity for jerry cans sold, both treated and untreated. Each month, we will
evaluate the development of the operation and how close we are to achieving our proposed community
adoption. Consistent monitoring of Kiosk operation assures that our model achieves goals educationally,
socially, and economically.
In conjunction with UNHCR and SGWI, H2O Solution-s can expand our H2O Kiosk model outside of the
original Oruchinga and Nakivale locations. A single model will cost $15,000 and not only be replicated,
but also subsidized by the profits of past operations in other parts of the country. The next locations in
each set of expansions, correlated to a $350K, $540K, and $510K investment with 183 kiosks total, will
be determined by the success and lessons learned from the original establishments in addition to the
areas needing aid the most. It is our expectation that each model can service as many as 5000 refugees
in their daily drinking water needs and also provide them with considerable auxiliary benefits.

Outcomes
Financial forecast
Summary of Costs
The H2O Kiosk-s will have both capital costs and operation costs associated with it. Tables 4.1. and 4.2.
show these costs, respectively. Cost estimates were gathered from multiple sources. If data about the
costs local to Uganda could be obtained, Peter Luswata, the Uganda Director of the Safe Global Water
Institute, gave them to us. The total cost of a H2O Kiosk-s, without including the initial adsorbent
material cost, is nearly $17,000, with the largest item costs including solar panels and drilling a borehole.
Notes about certain assumptions for capital costs are included in the right most column. Regarding
operating costs, information about liquid chlorine costs and labor costs were obtained from Mr.
Luswata. In addition, the Nakuru Defluoridation Company (NDC) gave us the costs of bone char and HAP.
Thus, there was no need for assumptions.

Table 4.1. Capital costs of a H2O Kiosk-s
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Capital Costs
No. of Unit Cost Total Cost Total Cost
Source
(Ush)
(USD)
units (USD)

Parts

Unit

kiosk building

ea

1

1750

1750

5206250 Peter Luswata

borehole drilling
Piping

ea
ft

1
500

3000
1

3000
500

8925000 Peter Luswata
1487500

faucets/nozzles

ea

9

260

2340

pump

ea

1

100

100

Solar Panels
water storage tanks
defluoridation tank
training operators

W
ea
ea
#/kiosk

3000
2
2
6

3000
1
2966
1483
2966
1483
274
46
Total Cost 16895.75

6961500 jmesales.com

297500 pumps4africa.co.za
Panel price of $2/W,
with installation costing
the same as panels. In
the US, installation costs
$10K, but Uganda will be
8925000 significantly cheaper
8823850 Peter Luswata
8823850 Peter Luswata
814406 Peter Luswata
50264856

Notes
2 bdrm. Concrete house (even
though kiosk is 1 room, this
estimate provides cushion for the
added cost of a water tower for
the storage tank).
Peter's drill is $2000/borehole,
plus $1000 for capping
Rough estimate
Superklean duraflow spray nozzle
w/automatic shutoff function.
Includes 10' of flexible hose
salsub submersible borehole
pump model BT 13-08, 45 L/min
@ 45 m
PV panel + Installation. The
selected pump requires 620 W
after pump efficiency is
incorporated. We used a design
power of 750 W.
10,000 L capacity
10,000 L capacity
Workers trained for 1 month

Most of the items listed in both capital costs and operating costs will be sourced locally in Uganda. The
pump listed can be purchased from South Africa, but there are certainly equivalent submersible
borehole pumps that can be found in Uganda. The nozzles are the only items that were priced from
outside of Africa, although similarly there should be equivalents within the country as well. Currently,
bonechar and HAP are produced in Nakuru, Kenya at the NDC. The SGWI is collaborating with the NDC
and Mr. Luswata to see if there is potential to construct a de-fluoridation production plant in Uganda.
Eventually, therefore, every item needed for an H2O Kiosk-s may be obtainable within the country.
The capital and operating costs of a H2O Kiosk-s is designed for a daily sales rate limit of 1000 treated
jerry cans, that is, jerry cans whose water contents have been both filtered with the specified fluoride
adsorbent and sanitized with chlorine. Although according to our calculations the kiosk can treat and
exchange more than 1400 jerry cans per day if it prepares two jerry cans per minute for 12 hours per
day. Additional costs are incurred from kiosk operators’ wages. At $1.50 per day, H2O Solution-s pays a
kiosk operator significantly more than a typical refugee would make. However, since the H2O Kiosk-s will
be opened for twelve hours per day (6 am to 6 pm), we recommend that operators take six-hour shifts.
Because three operators are working at a time, each H2O Kiosk-s requires a minimum of six operators.
Even then, $0.75 for a six-hour shift is 50% more than most refugees typically make for a full day’s work.
Table 4.2 also compares the daily cost of bone char versus HAP, and shows what a jerry can would cost
to produce as a result of the daily operation costs. Clearly, the adsorbent material is by far the most
significant contribution to the daily operating cost of a H2O Kiosk-s, especially as the daily treated jerry
can load rate increases. The cost of a treated jerry can being almost 19 cents to produce using HAP
shows that despite being cost-effective materials, bonechar and HAP are still costly for the poorest of
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the poor. We also find that for an equivalent amount of treatment time (one year) and efficiency
(effluent ≤ 1.5 mg/L F), HAP is more than twice as cost-effective as bone char.

Table 4.2. Daily operating costs of a H2O Kiosk-s @ 1000 jerry cans per day
Daily Operating Costs, including adsorbent replacement after effluent reaches 1.5 mg/L F
Items
Unit
No. of Units
Unit Cost (USD) Total Cost (USD) Total Cost (Ush)
Labor
workers/day
3
1.50
4.50
13388
Chlorine
3 mL capfuls
2000
0.006
12.00
35700
Bone Char
kg
461
0.78
358.29
1065917
HAP
kg
110
1.55
170.60
507527
Total Daily Cost, BC
374.79
1115004
Total Daily Cost, HAP
187.10
556614
Cost of 1 JC, BC
0.375
1115
Cost of 1 JC, HAP
0.187
557

Summary of Revenue Streams
There will be three major revenue streams for an H2O Kiosk-s. The first is four targeted capital
investments from the Safe Global Water Institute at different phases of H2O Solution-s’ growth plan.
These investments will allow H2O solution-s to build their first 100 kiosk services at six refugee
settlements and surrounding local Ugandan communities. The magnitude and timing of these
investments will be discussed in a following section. The first investment will be significantly smaller
than the rest, due to the initial development of just four pilot kiosks, one in the Oruchinga Refugee
Settlement and one in the Nakivale Refugee Settlement, while the remaining two will be built in
communities that neighbor the settlements. It is important that H2O Solution-s provides equal services
to both local Ugandans and refugees in order to dispel long-held tensions between the two factions.
Once H2O Solution-s has proven the viability of the H2O Kiosk-s concept during piloting, SGWI can
leverage the support of its network of investors to draw more funds for further investments.
The second revenue stream is from the purchase of jerry cans by H2O Kiosk-s customers. At each H2O
Kiosk-s both treated and untreated water will be offered for purchase. It is important that we offer
untreated water because most water that a family uses is for purposes other than drinking or cooking. In
addition, offering just treated water would defeat the point of obtaining water quickly, because then the
customer would have to go to a different water point in order to collect water for her or his other needs,
causing more traveling and waiting that our solution seeks to mitigate.
There are two pricing schemes for jerry cans – a scheme for selling treated jerry cans and a scheme for
selling untreated jerry cans. Due to the large difference in costs required to produce treated water
versus untreated water, the pricings ought to reflect that. Yet, social research that Daniel Mosiman has
performed in peri-urban slum communities in Kenya suggest that even a small price difference between
the price of treated and untreated jerry cans will lead people to purchase only untreated jerry cans in
order to save money, even if they understand the health risks. Saving a few cents to purchase water
makes a large difference to a family that makes only fifty cents per day. Therefore, in order to promote
the purchase of the more expensive treated water, a H2O Kiosk-s will offer three free jerry cans of
untreated water for the purchase of one treated jerry can. This goes according to the assumption that a
family will use one jerry can for drinking and cooking for every three to four that it uses for other
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purposes. Because the cost of untreated water is negligible compared with treated water, this offer
comes at an insignificant expense to the kiosk. If a customer would like to purchase only untreated
water, however, she or he may do so at one quarter the cost of treated water. With this scheme, the
cost of four untreated jerry cans will be the same cost as the one treated jerry can with three free
untreated jerry cans. If needed, H2O Solution-s will launch an education campaign to teach refugees and
local Ugandans to make smart purchases under this pricing scheme. H2O Solution-s can use this time to
understand if the pricing scheme can truly be effective at achieving the goal of encouraging its
customers to purchase safe water for drinking and cooking. Otherwise, H2O Solution-s can work with
them to find alternative pricing schemes that will work.
The third revenue stream is from the UNHCR. The UNHCR is mostly a governing body and facilitator of
services to refugees. It subcontracts services out to non-governmental organizations for health services
and education. As a company that supplies a sustainable source of safe drinking water to refugees, H2O
Solution-s will obtain service fees from the UNHCR.
Determining the Long-Term Viability of Different Scenarios
Figure 4.1 depicts the cumulative costs (including initial capital costs) compared with revenues
associated with running the kiosk over a period of ten years assuming various maximum permissible
fluoride effluent levels (MPFELs). The scenario in Figure 4.1 is with a daily sales rate of 1000 treated jerry
cans, which is a conservatively high number – at this capacity it would serve the entire population of the
Oruchinga Refugee Settlement. There are around 5,000 refugees living at the settlement; we assume
one jerry can per day is used for the drinking and cooking needs of 5 people. However, in larger refugee
settlements where population and density is larger, the kiosks will reach the 1000 jerry can daily value
with ease.
The MPFELs indicate various thresholds of effluent fluoride concentrations at which the adsorbent
material should be replaced. Ideally, replacement should occur when the effluent reaches 1.5 mg/L F,
which is the World Health Organization’s recommended maximum concentration; higher thresholds up
to 3.0 mg/L F were considered in order to understand unit water costs with longer filter replacement
times. Calculations to determine the amount of adsorbent material needed to treat the water to the
different permissible levels are based on experiments performed by Mr. Mosiman with both bonechar
and its synthetic counterpart, mimicking the water quality conditions that would be seen at the
basecamp borehole of the Oruchinga Refugee Settlement. The experiments were small-scale versions of
large column filters that would be seen serving a community. It is important to note that, since the
community-scale filters will have a significantly longer water retention time, we made an assumption
that the lab data slightly underestimates the performance of a full-sized filter. Therefore, in our cost
calculations the amount of adsorbent material needed to treat the water to the different permissible
levels were decreased by 10%, which lowers the unit cost of treated water.
The steps associated with the costs are caused by the annual replacement cost of the filter’s adsorbent
material. The adsorbent material cost, which is generated based off of the values at which the Nakuru
Defluoridation Company sells them, contributes anywhere from 43% - 96% of the total operating costs
at the capacity of 1000 jerry cans per day, contributing a higher percentage as the MPFEL increases.
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Different revenues resulting from various pricings of water are also depicted. Because of a refugee’s
typical daily wage of 50 cents, we decided to set a cap on the price of a treated jerry can to be less than
or equal to 10% of the typical wage. Prices from 2 cents to 6 cents per jerry can were explored. The
revenues are calculated with the assumption that every person will be fully utilizing their rewards cards
and by extension will be practicing better hygiene. This means that every 11th jerry can would be free for
customers, making the revenues slightly less. This has been factored in for all of our revenue
calculations. The point at which the revenues overtake the costs is the point at which profits start to be
made.

Life Cycle Cost Analysis
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Figure 4.1. Life Cycle Costs and Revenues of H20 Kiosk-s Under Different Scenarios
It is clear that with these assumptions most MPFEL scenarios are not economically sustainable if the cost
of a jerry can is 0.06 USD or lower. Only two of the eight MPFEL scenarios are viable and they are for
non-ideal scenarios of permitting the effluent fluoride concentrations to reach 3.0 mg/L F. Regardless,
refugees and other customers will be consuming on average 32 – 38% less fluoride, which is still a
significant decrease, enough to significantly lower the risk of acquiring dental fluorosis. The only other
MPFEL scenario that is remotely viable is for HAP at 2.5 mg/L F, and a jerry can price of 0.06 USD.
However, the scenario is still not profitable after ten years. According to Table 4.3., there are four
scenarios in which profits are made within ten years and two within five years. Profits or debts of each
scenario are shown in Tables 4.4. – 4.5. after a five- or ten-year period, respectively.
Using HAP as the adsorbent material is significantly more cost-effective than bonechar. Charging 0.04
USD per jerry can will generate profits after ten years for using HAP, whereas only charging 0.06 USD for
jerry cans using bone char will generate profits after ten years. Profits are made well under 5 years by
charging 0.05 and 0.06 USD per jerry can when using HAP. Thus, H2O Solution-s has decided to use HAP
as its fluoride treatment material of choice.

Table 4.3. Breakeven times (within 10 years) with sales of 1000 jerry cans/day
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Cost of JC
0.02 USD
0.03 USD
0.04 USD
0.05 USD
0.06 USD

BC, 1.5
-

Breakeven Time (years) (1000 JC/day)
BC, 2.5
BC, 3
HAP, 1.5
5.08 -

BC, 2
-

HAP, 2
-

HAP, 2.5
-

HAP, 3
6.50
2.75
1.75

Table 4.4. Profits and deficits after 5 years with sales of 1000 jerry cans/day
Cost of JC
0.02 USD
0.03 USD
0.04 USD
0.05 USD
0.06 USD

BC, 1.5
$838,072.56
$821,708.92
$805,345.29
$788,981.65
$772,618.01

BC, 2
$265,137.28
$248,824.10
$232,460.46
$216,096.82
$199,733.19

Profit/Deficit after 5 Years
BC, 2.5
BC, 3
HAP, 1.5
$156,700.01 $66,390.92 $398,845.39
$140,336.38 $50,027.28 $382,481.76
$123,972.74 $33,663.64 $366,118.12
$107,609.10 $17,300.01 $349,754.49
$91,245.47
$936.37 $333,390.85

HAP, 2
HAP, 2.5
$182,905.05 $87,060.85
$166,541.41 $70,697.22
$150,177.77 $54,333.58
$133,814.14 $37,969.94
$117,450.50 $21,606.31

HAP, 3
$38,627.01
$22,263.38
$5,899.74
$10,463.90
$26,827.53

Table 4.5. Profits and deficits after 10 years with sales of 1000 jerry cans/day
Cost of JC
0.02 USD
0.03 USD
0.04 USD
0.05 USD
0.06 USD

BC, 1.5
$1,358,150.67
$1,325,423.40
$1,292,696.13
$1,259,968.86
$1,227,241.58

BC, 2
$423,115.96
$390,388.69
$357,661.42
$324,934.15
$292,206.87

Profit/Deficit after 10 years
BC, 2.5
BC, 3
HAP, 1.5
$246,257.77 $98,708.60 $644,890.07
$213,530.49 $65,981.33 $612,162.79
$180,803.22 $33,254.06 $579,435.52
$148,075.95
$526.78 $546,708.25
$115,348.67 $32,200.49 $513,980.98

HAP, 2
HAP, 2.5
$289,932.82 $133,158.50
$257,205.55 $100,431.22
$224,478.27 $67,703.95
$191,751.00 $34,976.68
$159,023.73
$2,249.40

HAP, 3
$53,424.10
$20,696.83
$12,030.45
$44,757.72
$77,484.99

Due to the economy of scale, the cost of producing these jerry cans is cheaper at this maximum capacity
of treating 1000 jerry cans per day. When we look at costs with lower unit sales, we find that jerry can
prices increase to the point where the scenarios that were once viable are less so when the kiosk treats
200 or 500 jerry cans per day (see Table 4.6). Although none of the jerry can costs exceed 0.06 USD with
a MPFEL of 3.0 mg/L F, their profitability is sometimes no longer viable within a ten-year period. For
instance, none of the scenarios when 200 units are sold daily reach profitability after ten years. When
500 units are sold daily, charging 0.06 USD per jerry can using HAP as the adsorbent will reach
profitability before five years, while charging 0.05 USD will reach profitability before ten years.

Table 4.6. Cost of sanitized, filled jerry cans for BC and HAP with various sales rates and MPFELs
Material, Number Sold
BC, 1000 JC/d
HAP, 1000 JC/d
BC, 500 JC/d
HAP, 500 JC/d
BC, 200 JC/d
HAP, 200 JC/d

Units
USD
USD
USD
USD
USD
USD

Unit Costs of Sanitizing and Filling Jerry Cans
1.5 mg/L MPFEL 2.0 mg/L MPFEL 2.5 mg/L MPFEL 3.0 mg/L MPFEL
0.375
0.127
0.080
0.041
0.187
0.092
0.050
0.029
0.379
0.131
0.084
0.045
0.192
0.096
0.055
0.033
0.393
0.145
0.098
0.059
0.205
0.110
0.068
0.047

We recognize that at 0.05 USD per jerry can, the price is still quite steep for a refugee who makes 0.50
USD per day. However, we believe that the opportunity cost for the refugee is worth it. Rather than
waiting two to three hours, a customer at H2O Kiosk-s needs only to wait five to 30 minutes maximum,
giving them time to attend to other worthwhile tasks and providing more safety to women who no
longer have to venture out at night to collect water. The incentive is greater because we will give out
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untreated water for free to those who purchase the treated water. In summary, we will provide
refugees what they need by incentivizing them with what they want.
Fortunately, in the above cost analysis we neglected a couple of assumptions that make the financial
projections even more viable. The first is that we neglected to incorporate the revenues that will be
generated from the purchase of untreated jerry cans. It is safe to assume that 30% of an H2O Kiosk-s’
revenue will come from the purchase of untreated jerry cans. In this case, only 700 treated jerry cans
need to be sold per day to make an equivalent amount of revenue, which equates to 30% less HAP to be
exhausted daily. Secondly, we neglected to incorporate our subcontract fees from the UNHCR. H2O
Solution-s assumes that the UNHCR will give one cent for every treated jerry can sold. The financial
viability of an H2O Kiosk-s becomes much more attainable, both for the refugee and for H2O Solution-s
as we seek to be a self-sustained enterprise. It even allows us to project a sustainable enterprise with
the MPFEL scenario of 2.5 mg/L F using HAP. This is most beneficial to our consumers, because we can
promise a safer water product to our consumer, albeit still not as safe as we would prefer.
On the other hand, we also neglected an additional cost in the above analysis, that is, the salaries for the
five H2O Solution-s executives. Since running this company will only be viable if we lived in Uganda, we
allowed ourselves a salary fit for the cost of living there, which is $3,000.
Financial Projections
The additional revenue streams, costs, and assumptions that were not incorporated in the long-term
viability calculations have been reflected in our financial projections. H2O Solution-s has laid out a
comprehensive and ambitious growth strategy to reach half a million people, both refugees and
Ugandans, with a sustainable source of safe drinking water and provide 600 jobs to the same population
by building 100 H2O Kiosk-s services in 8 years. These kiosk services will be built in and around the six
refugee settlements in Uganda that are most at risk for having fluoride in their water sources:
Oruchinga, Nakivale, Rwamwanja, Kyangwali, Kiryandongo, and Rhino refugee settlements. See Figure
4.2. for geographic information.
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Figure 4.2. Targeted (labeled) and untargeted refugee settlements in Uganda
Tables 4.7 and 4.8 show the timeline of these kiosk implementations, including the expected number of
treated jerry cans sold and the prices at which they would be sold. There are five major time periods in
our strategy, including a pilot phase, three growth phases, and a maturation phase. The pilot phase,
which will last for three years, is intended to work out any changes that can be made to optimize H2O
Kiosk-s operations, including changes in training schemes, best practices in kiosk operations and
marketing, etc. It requires an initial investment of $70,000. In addition, profits start accruing during the
third year as we expect output capacities begin to peak. This will generate demand for more H2O Kiosk-s
services to open up in the Oruchinga and Nakivale areas and will set the stage for our first growth phase.

Table 4.7. Growth strategy projections for Oruchinga and Nakivale refugee settlements
Phase
-

Investment Financial Projections
Oruchinga
USD
Year
No. of Kiosks No. of JC's sold/day JC Cost (USD) No. of Kiosks
1
1
150
0.05
Pilot
67583
2
1
400
0.05
3
1
500
0.05
4
1
600
0.05
Growth 1
405498
5
1
700
0.05
6
1
750
0.05
Growth 2
625143
7
1
750
0.05
Growth 3
591351
8
1
800
0.05
9
1
800
0.05
Maturation
0
10
1
800
0.05

1
1
1
13
13
13
13
13
13
13

Nakivale
No. of JC's sold/day JC Cost (USD)
350
0.05
700
0.05
1000
0.05
13000
0.05
13000
0.05
13000
0.05
13000
0.05
13000
0.05
13000
0.05
13000
0.05

Table 4.8. Growth strategy projections for Rwamwanja, Kyangwali, Kiryandongo, and Rhino refugee
settlements and local Ugandan villages
Rwamwanja & Kyangwali
Kiryandongo & Rhino
Villages Near Refugee Settlements
No. of Kiosks No. of JC's sold/day JC Cost (USD) No. of Kiosks No. of JC's sold/day JC Cost (USD) No. of Kiosks No. of JC's sold/day JC Cost (USD)
2
1000
0.05
2
1600
0.05
2
2000
0.05
2
700
0.05
2
700
0.05
10
8000
0.05
2
1200
0.05
2
1200
0.05
10
10000
0.05
2
1800
0.05
2
1800
0.05
25
20000
0.05
18
18000
0.05
8
18000
0.05
25
25000
0.05
18
18000
0.05
8
18000
0.05
50
40000
0.05
18
18000
0.05
8
18000
0.05
50
50000
0.05
18
18000
0.05
8
18000
0.05
50
50000
0.05

The fourth year requires a $405,000 investment for an additional 24 kiosks. Most of these kiosks (16) are
for implementation in the pilot areas, where demand is already high for the H2O Kiosk-s service, so
profits will increase significantly. However, a small number of them (eight) will be for piloting at the
other four target refugee settlements and their local communities.
Year 6 requires a $625,000 investment for an additional 37 kiosks for growth in the other four target
refugee settlements and their surrounding local communities. At this point all of the six refugee
settlements are saturated with kiosks based on our count of 5,000 people per kiosk.
Finally, year 8 requires a $591,000 investment for a final addition of 35 kiosks, which will be
implemented proportionally in more local communities near the settlements. Assuming demand is high
here due to the success of the kiosk-s in nearby communities, we will break even within 1.5 years of the
final addition, year 8.5.
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Figure 4.3 depicts the financial projections with this growth strategy. By year 10, having accumulated
over $270,000 in profits, and having paid back our investors, we will be in a position to continue building
kiosks throughout East Africa without any further external investment.

10 Year Financial Forecast, H2O Kiosk-s
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Figure 4.3. 10-Year financial forecast for deployment of 100 H2O Kiosk-s services
Opportunity Cost
We would like to focus on the time saved as the key factor. Illustrated in Figure 4.4 are the four primary
options for refugees to fetch water: the Kiosk service, the tank in the camp, the lake in instances when
there is no water left in the tank, and buying the filtered water can. The approximate time it takes to
fetch water for the refugees per day is shown in this table. Usually, the average household has 10
members of which three are tasked with fetching water for the family daily. The average income for a
refugee is approximately $0.50 per day.
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Kiosk

Tank

Tank/Lake

1.5 Liter Filtered
Water Can

1 hour for
walking

1 hour walking

1 hr walking to
tank

delivered to
home

3 minutes to
wait in line

1 hour waiting
in line

2-3 hours
walking to lake

Total Time=
0 hours

30 seconds to
recieve water

5 minutes for
pumping
water

30 seconds to
fetch water

Total Cost
$0.40

Total time 2
hours

1 hour for
boiling water

1 hour for
boiling water

Cost $0.04
for filtered can

Total time 4
hours

Total time
7-9 hours

Cost $0.01
for unfiltered
can

Cost Free

Cost Free

Can spend $1
for chlorine
tablet

Figure 4.4. Opportunity costs associated with different water options
From this diagram, we can see the most efficient method is for the refugees to utilize the refugee
service. But what is unsaid in the diagram is that the tank water is only operable for one hour and
usually runs out of water. In these cases, the refugees waiting in line would have to walk to the lake to
fetch the water. If we were to say that the refugees were only able to fetch water from the tank 20% of
the time and that the average time to fetch from the lake is eight hours, then on average the refugee
spends about seven hours using a combination of the second and third options to fetch water.
This would mean that the three refugees that fetch water for their household could each save about five
hours per day by switching to the Kiosk service. As mentioned before, the usually people that fetch
water for the household are the young women and the children. Children could go to school full-time
everyday rather than part-time. Young women would be walking a daily path that is common to them
and would not have to ever resort to going off the path to fetch water. This would be safer for them,
since there would be less harassment or threats to them by walking on a popular path. The time saved
would allow these refugees to slowly enhance their economic development by having the ability to
focus their time and efforts on other duties like going to school or providing for the family. Finally, the
Kiosk service would have a negligible waiting time because it would be operable for 12 hours.
The kiosk service is more efficient that buying the filtered water can because the difference in the cost
trumps the slight difference in time. The kiosk service would provide a 20-liter jerry can of filtered water
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for $0.04, while buying a 1.5-liter filtered can costs $0.40. The refugees cannot afford to spend nearly all
of their daily wages on a 1.5-liter jerry can.

Ecological Impact Forecast
People in the refugee settlements obtain water from either the borehole or the lake. There are high
levels of sediments and biological contamination in the lake. The large amount of pathogens in the lake
is in part due to open defecation and lack of source protection from animals. Animals tend to go to the
lake to drink from it, which is where people are collecting the water to drink. By establishing a safe
water service, we are eliminating the need for people to go the lake, so that the high levels of
contamination in the lake would not increase and would dilute over time.
With respect to the boreholes, water has been in excessive contact with the sediments, which can cause
chemicals to leach from the sediments into the water. Boreholes in Oruchinga have high concentrations
of fluoride, iron, and manganese, although high concentration of fluoride does not occur when high
levels of iron and manganese exist. By establishing our kiosk system, we will be having trained
professionals in charge of maintenance of the borehole in terms of depth and concentration of
chemicals, as well as obtaining water and filtering from it. Therefore, we will establish a service that
keeps the contamination at the source and eliminate an increase in the level of concentration of these
chemicals.
We do not believe the production of bone char to be a concern to the planet because only a few
operations would be required to produce enough bone char to last a year.

Societal Impact Forecast
H2O Kiosk’s business model has the capacity to affect societal structure and people’s lives in multiple
ways. Our business model can help to shape a more efficient and cost effective way of acquiring daily
needs and resources. Not only this, individuals who benefit from the localized water source will
hopefully come to understand how this system taught them about water quality and the operators of
the system can aim to inspire others to pursue starting a business. The instillation of entrepreneurial
leadership is one of the primary components as it can allow people in subsistence contexts to contribute
to the community as a whole and to abstract past their day-to-day needs.
When this water service model is able to establish itself and become sustainable through local
maintenance of the system, the community can benefit multi-dimensionally. First, the refugees can gain
dependable access to their daily water needs without having to waste time traveling great distances,
fearing the associated dangers along the way, or exhausting long hours during the day waiting for it to
become available. By optimizing the treatment and waiting time incurred by each villager, we hope that
hours of each day can be saved. With this additional time, we hope to direct the refugees in making
their lives better otherwise having learned from this system. Significantly reducing the time spent on
water every day, we hope to give each individual and the camps as a whole more control in creating
opportunity for each other.
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Education and entrepreneurship go hand in hand with our value proposition. It is designed within the
model that refugees will learn about water quality and managing resources through adopting H2O
Kiosks offerings. By learning about fluoride in the water and how it needs to be treated, community
members can be more conscious of these environmental threats and protect themselves from
debilitating health concerns. To take it one step further, we envision that by learning in these capacities,
customers can learn how to match these efforts. As jobs are few and opportunities limited for refugees
in Uganda, one of the best prospects for a better life will be to start a business of their own. While it will
be difficult due to financial and social constraints, the goal of H2O Kiosk is to inspire others to create
value for the community and a local economy on top of which they can build other small enterprises.

Implementation, Controls, and Evaluation
Measures of performance – meeting triple bottom lines
In conjunction with the objectives of the goals of the Safe Global Water Institute, our team has
developed a service model to benefit the Ugandan refugees in more ways than just providing safe
water. Creating sustainability for the operation in terms of the people, planet, and profits, our service
model hopes to instill education of water safety principles and entrepreneurial value to the community.
H2O Kiosk-s hopes to spark further businesses and help drive up local economies.
The lack of water forces the majority of family members to spend whole work days retrieving water
from sources as many as three hours away. Without knowledge of treatment, they are susceptible to
dental and/or skeletal fluorosis. H2O Kiosk-s can easily provide solutions to loss of valuable time and
potential spread of disease by offering localized, treated water if priced affordably. Refugee camps
benefit not only in these two respects but also offer an entrepreneurial spark that can start an economy
and inspire others to fill a demand for jobs.
Ecologically, the use of environmental resources to better society makes this operation sustainable,
especially for groups that have little purchasing power. Bonechar can be produced from dead animal
materials and similarly opens up the opportunity for a secondary operation or business model.
Lastly, determining the profitability of this model will be our most difficult challenge. As the cost of
fluoride treatment will be high compared to the spending power of the refuges, a sponsoring agency will
likely have to help cover operating expenses as well as the relatively lower capital costs. If it will cost
15,000 USD to open up the water kiosk, we hope that the sponsoring group can also put money towards
making the water affordable in the first months of operation. Once the community can achieve greater
purchasing power with their available time or the business can lower costs, the system can achieve
economic sustainability.

Monitoring and evaluating performance on multiple dimensions
The success of H2O Kiosk-s will be measured in its ability to offer the Ugandan refugees affordable,
localized access to treated water. Adhering to the triple bottom line as described previously will result in
a better future and entrepreneurial prosperity for the community. They can much more feasibly escape
from the poverty cycle that plagues them and find a means to an improved means of living.
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First, the community as a whole and each individual will have the ability to think past their day-to-day
means of getting water. Freeing their time in this respect will allow refugees to seek out other
opportunities to find employment, create jobs for others, or help the community members in other
ways. Creating a better standard of living and opportunities is the primary mission of H2O Kiosk-s.
Measuring the number of hours saved per day per person will be an important metric in gauging the
potential for H2O Kiosk-s in making the lives of refugees better in other regions lacking safe water.
Tracking the number of jerry cans sold will be a valuable way of understanding the market penetration
of the H2O kiosk-s model. It is imaginable that people will be resistant to buying water that is more
expensive. Once the educational component of our model is able to convince locals of the added value
in all respects, it can be effective in having its total benefits impacting positive change for the refugee
camps. Partnership of H2O Kiosk-s with an organization that can drive social change could result in
helping the community members to build themselves to an even greater level of self-sufficiency that can
increase their socioeconomic welfare.
As soon as locals having jobs can pay for water consistently, H2O Kiosk-s model can be made
economically profitable. This is the most concrete of our measurements once possible, but it is
unpredictable when this will be possible as it depends on the development of local economies and job
creation. This is the most promising prospect for H2O kiosk-s and can be measured in local currency
once adoption of the service model is widespread and people have made a change in lifestyle.
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APPENDIX A: FIELD RESEARCH
Day 1: Urban, Chennai (28.12.2014)
House Visit
Rema
General
Rema’s family is living in a rented house. She does tailoring. Her husband is a cameraman. She has one
son in tenth standard. Monthly income is 20,000 rs. The monthly rent is 3,000 rs.
Water Sources
They have two sources of water: one is a bore well and another is government water supply, which they
are using for all purposes. The government supplies water for 8 hours a day and is sufficient. The bore
water is yellowish and salty, which is why they do not use it unless they have to. They are buying can
water for drinking purposes.
Water Costs
A 20 L can cost 25 rs. One water can is used every 3 days. The kid uses a water bottle to collect water.
The cost of a water can depends on the brand. The “Kinley” can costs 80 rs. For water, Meena pays 100
rupees every month.
Water Availability
They have no problem with water storage. Villagers participate in rainwater harvesting to prepare for
drought seasons with assistance of government.

Interviews
Rema
General
38-year-old housewife. Married at 21 years old. 1 son in 10th standard. Husband works at Kollywood.
Daily Water Routine
She uses 10 buckets of water for cleaning, washing, and bathing. 1 bucket contains 20 liters, which can
last for 3 days. She also drinks 1 cup of tea in the morning and evening. She adds cinnamon sometimes
for flavor. She drinks water, when she becomes tense. She read in a book that if she consumes 500 mL
of water on an empty stomach, she won’t get sick and her body will be rid of any diseases.
Drinking Water
The can water is delivered to home 95% of the time, within 2 hours of the call. Other times, her
husband will go and get the can water. The can water is 30 rs. The water can company pumps, cleans,
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and supplies the water cans. The company collects the empty can and provides new can with a seal.
They clean the water using reverse osmosis.
She previously used “Purit” purifying system. It is a 3-filter system in which chlorine goes through all 3
filters, and costs 4000 rupees. The chlorine lasts about 3-4 months and costs 600 rupees to replace. She
switched to can water because the filtration requires maintenance regularly, whereas the can water
does not require any maintenance. She boils the can water before drinking it. [This is interesting
because it shows a lack of trust of the can water’s quality. If she trusted its quality, she would not boil the
water.]

Meera
General
Staff nurse making 9,500 rs/mo. Completed a degree in nursing.
Drinking Water
In her home village, she obtained good water from the well without any treatment (including boiling)
required. The well water was used for all purposes. While in Bangalore, she bought can water, but does
not boil the water, because she was not in a position to boil the water.
Now, the hospital provides purified water for the nurses’ living quarters. The water supplied by the
hospital is also purified.
Common Illnesses
The most common case she has seen is Dengue fever. For throat infection cases, she recommends salt
water. Vomiting and stomach pain are common cases of water borne illness.

Gouri
General
19 years old. Final year at college (3rd year). Wants to work in IT. Father is a plumber. Brother studies
psychology and is in his first year.
Water Sources
2 kinds of water: bore water for cooking, washing, etc.; collecting water from nearby source for drinking
water or buying can water if that water is not available.
Drinking Water
Getting very good water at college; provide can water and have “Purit” system. Drinks 3 L of water per
day.
Opinion
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Believes government should be responsible for providing pure, safe water.

Padmal
General
38 years old, housewife. Husband is auto rickshaw driver.
Daily Water Routine
No tap water facility. Uses government pump to collect water in 4 buckets every day. Her husband and
father uses 1 bucket of water. She uses 1 bucket of water and 1 or 2 buckets of hot water for children;
each bucket takes 15 minutes to pump. When unable to obtain the water from government pump, she
uses the well water.
Drinking Water
For drinking purposes, she buys can water for 30 rs per can and boils the water for her children, but
does not boil the water for herself. She only boils the water for herself when she gets sick.
Water Availability
Sometimes the rainwater and drainage water mix into the pump water, in which case, she also uses the
well water. [This is an interesting case of poor or old pipe infrastructure that has many leaking cracks.
Water both leaches out and in, which can cause large water losses as well as severe contamination posttreatment.] Water availability depends on location and area.

Expert Presentation
Professor Thalappil Pradeep
General
Professor at IIT-Madras. Expert in nanotechnology. Has developed a number of adsorbents and/or
catalysts for water treatment applications, both organic and inorganic contaminants and pathogens.
Video Presentation
“It’s essential for humans to survive, and yet a tenth of the world`s population doesn`t have access to
clean water. [Likely many more than this.] Instead, water sources are contaminated with harmful
bacteria, viruses and toxins like lead and arsenic, claiming millions of lives every year. Thalappil Pradeep,
a chemistry professor at the Indian Institute of Technology, and his team of bioengineers may have
found a solution. A $16 nanoparticle filtration system that the team says can both remove chemical
contaminants and kill microbes. Dr. Pradeep`s filter uses silver nanoparticles that have antimicrobial
properties. They house an especially crafted filter made of aluminum and chitosan, which comes from
the shell of crustaceans. As water flows to the filter, the nanoparticles become oxidized, and then
release silver ions into the water killing contaminants and the production of the filters requires no
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electricity. Dr. Pradeep and team say one filter can provide a family of five with clean water for entire
year. Some members of the scientific community have expressed concern over the efficacy of the
technology in places like Africa and India where keeping the filter clean could prove to be a challenge.
But Dr. Pradeep is pushing forward with the technology using larger filters in communities throughout
India, and he hopes to reach 300,000 people by the end of the year.”

Day 2: Rural, Kadambur (29.12.2014)
Interviews
Prasad
General
Water tank operator, 48-years-old. The Panchayat [the local government officials] supplies the water.
Through the government, he makes 2600 rs/mo.
Job Responsibilities
In his village, there are 2 water tank operators and they are in charge of maintenance. 4 water tanks in
the village, one operator per every two tanks. He is charge of 2 tanks, each with a capacity of 30,000 L.
It takes 3.5 hours to fill each tank. He is also in charge of maintenance of both tanks. In the morning, he
turns on the tank from 6-9 for villagers to use. He gets permission from Panchayat to provide extra
water in the afternoon for special functions. At night, he switches on motor from 10-1 in order to fill
water tank.
He cleans and maintains the tank every 15 days. When cleaning, he completely drains the tank and
scrubs it with bleaching powder, then lets it dry for 1 day. The Panchayat provides bleaching powder.
150 rs per tank for cleaning. In the rainy season, he cleans it twice as much. If they are not able to
provide bleaching powder, they buy it from provisional stores. But, that is very rare. The Panchayat
pays for the supplies. He gets training and instructions every three months from the Panchayat.
He disinfects the water every 3 days. After filling the tank, he puts in chlorine tablets, 1 tablet for every
10,000 L. The government has provided chlorine tablets.
He is using water from 36 feet deep and 9 feet length well to fill the water into the tank.
Every 6 months, health department tests the water level and quality. They are conducting training once
every three months. Every operator comes to same place from the 25 villages and training occurs for
whole day or 10-3. There is process to become a tank operator. Panchayat consists of president, vice
president and 9 board members. They select tank operator. If there is competition for tank operator,
they contact village president to assist them in making the decision.
Instructions to Villagers
In the rainy season, they recommend to boil the water. In summer, they tell villagers to collect water in
their pot and keep it in sunlight for 3-4 hours. Remove layer of contaminants after 4 hours. Every
month, he has to pay 80 rupees for insurance policy, but government pays 50 rupees.
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Main Job Issues
Main problem is electricity and transformer. It takes 1-2 days to repair the transformer, and this leads
to complaints from the villagers. Every house has a hand pump that the villagers use to collect water
when tank is under maintenance. The villagers boil the water from hand pump or buy water tanks.

Padma
General
27-years-old. Housewife with 2 children and studied to 10th grade. Husband is a road contractor and
studied up to 12th grade.
Water Source, Collection & Availability
They have an individual water connection to the municipal water supply. They paid the 1,500 rs for the
installation of water to the Panchayat. They can easily make repairs if maintenance is required. They
built a small water tank in the bathroom where they collect water for bathroom use. They fill water in a
household tank, with a 600 L capacity, and use this water for all purposes. They are getting sufficient
water from the municipal water supply.
Daily Water Routine
Daily, they use 300 L for water for the cow and all other water purposes per day. They separate the
water for cleaning and drinking. In the summer, she drinks 3 L of water a day. In the winter, she drinks 2
L/day. She gives her child 1 L of water to take to school. They use firewood to boil the water and getting
it from the fields.
Drinking Water
The water they are receiving is very good after boiling, so they don’t want the can water. 40-50% of the
villagers buy the can water. 25% boil the Panchayat water for drinking, while the remaining does not
boil it.

Meera
General
37 years old, married, 2 children. Running a small provision shop in the village with her husband.
Water Source & Collection
Individual water connection to house from municipal water supply. Small brick tank that collects water.
Drinking Water
Collects 2-3 pots of water for drinking. She is not boiling the water because she does not like the taste
of boiled water. She only boils the water when the kids are sick. She is not buying the can water and is
happy with the municipal water.
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Daily Water Use
15 pots of water daily for the whole family.

Kanan
General
52 years old, President of village.
Water-related Duties
There are 4 wells and 4 tanks and they supply the water through the pipe. As the president, he is
supervising these duties. The government supports and pays for the digging of wells, constructing the
tank, and laying the pipes. Government is providing certain money for the Panchayat each month for
electricity, water management, etc. With this money, they are paying for the supplies and the water
tank operator. If there are any problems with the water tank, the Panchayat informs the people and the
electricity board makes repairs quickly.
Water Access in the Village
The villages have to pay only 1,000 rs for deposit, and 360 rs for supplying. There is no limitation to how
much water a family can obtain each day, because the supply is plentiful. The quality of the water that
the Panchayat supplies is good. Most of the villagers are not happy with can water because there is dust
in the can and it does not seem to be properly cleaned.
In the summer, they are only going to supply water for 2 hours daily because of the water scarcity.
Currently, the water is supplied for 4 hours daily. In the summer, most villagers can also collect water
from hand pump. There is always a migration to cities and towns, so there is not much of a population
increase in village. Therefore, they believe the water supply should not be an issue for the future. The
ground water level here is good. [Despite the fact that he said there is water scarcity in the summer,
which is caused by a decrease in the groundwater levels.] Other nearby villages have problems with
water shortages. [This is probably a year-round shortage, since he doesn’t consider the summer water
shortage in his village in the summer to be a “water shortage problem.”] The government determines
the number of tanks depending on population of village. The government places the priority on water
and healthcare in the villages.

Day 3: Rural, Chengalpattu Taluk Village (30.12.2014)
Water Tank Visit
Sunil
The local Panchayat is responsible for the water supply. The capacity of the tank is 30,000 L and the tank
depth is 35-40 feet. There are 4 tanks in this village, which is around 3 square km in size. Every month,
they drain the water and clean the tank by scrubbing it with bleach powder. She is a pump operator and
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makes 2,500 rupees a month. She puts chlorine tablets into the tank every 15 days. There is a small
motor room that is damaged. There is a new motor room, which is pumping the water from the tank.

Interviews
Nadan
General
Provision shop owner for 25 years, recently got into delivering water cans. Lower middle class. Makes a
gross income of 300 rupees/day.
Routine for Delivering Water
Delivers 30-40 cans of water a day starting at 10:00 AM for 30-40 houses. Every house gets either 1 or 2
cans. Price for water can is 30 rupees. Buys each can for 20 rupees. Originally bought 70-80 cans for 30
rupees each. The auto driver delivers the filled cans from the company to his provisional store.
Sometimes, the driver is 2-3 hours late, which causes some of his customers to switch providers.

Ompragash
General
Pump Operator. Makes 2,500 rupees/month. Involved in doll-making activities and earns 1,500
rupees/month from that. Husband used to work as a pump operator before passing away 17 years ago.
Job Responsibilities
At 6 am, she opens the valve for the water supply. Then, she switches on the motor to fill the water tank
and runs it for 5 hours. At 11 am, she switches it off. She provides water supply to villagers from 6-8 am
or 8-10 am and drains the remaining water.
She is In charge of 4 water tanks and 6 motors. She attends the one-day training program once a month
with 50 other tank operators.
Main Water Issues
Main problem is the breakage of pipeline, which causes the mixing of groundwater and wastewater.
In rainy season, water quality is not good because a smell arises from the water.
Personal Drinking Water Use
Does not boil the water.

Day 4: Semi-urban, Near Chennai (31.12.2014)
Interviews
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Kaahitha
General
Tamil language teacher. She has been teaching for 15 years and she is 43 years old. Unmarried and she
adopted a child.
She finishes cleaning activities in the night.
She has bore-hole water and well water; she uses can water for drinking and cooking
She boils can water in the rainy season.
School has bore-hole water and receives corporation water from the government; provides purified
water to students and can water to teachers because it is a private school
Most students don’t use school water because parents do not trust the cleanliness of the water because
of poor maintenance.
She believes children waste water by cleaning hands using the drinking water; school has 2 floors; only
the ground floor has taps for washing hands, but kids use purified systems to clean hands
She is teaching kids how to not waste water by showing how wasting water is equivalent to spending
money.
She uses the washing machine now for cleaning clothes which requires more water than when she
washed clothes herself; 6-8 buckets of water needed for machine vs. 4 buckets needed for her to do it
herself.

Kaarika
General
Tailoring and taking tuitions; 29 years old.
She is using bore-hole water for cleaning vessels and washing clothes.
She is using can water for drinking purposes and pays 40 rupees/can and pays 2 rupees to delivery
driver.
She is collecting water from outside for cooking purposes

Saahan
General
Water can supplier and provisional store owner.
Started the water can business because customers wanted water cans.
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On average, he is selling 20 cans at 30 rupees each and has 3-4 competitors, including the owner of the
water company who can make profit by selling for 20 rupees.
Has to buy the cans separately for 150 rupees each.

Day 5: Urban, Chennai (01.01.2015)
Interviews
Zahana
General
34 years old: housewife.
Collects water through hand pump at any time; does not collect it at night because she does not want to
disturb neighbors.
Uses can water for drinking, but does not boil it; only boils when she receives corporation water.
No water scarcity in her area.

Gaanaji
General
26 years old: assists professor Madhubalan Viswanathan’s team; family income: 15,000 rupees/month.
She boils and filters the water from the tap for drinking; buys can water for special functions.
She uses tank water for all other purposes.
The water is good in the summer, so she does not boil the water.
Access to water is limited for only 1 hour; neighboring village only gets water once every 3 days and
must take more conservative measures.
She cannot conserve the tap water for more than a day, because water will have worms in it after a
week.
She always collects fresh water daily.
She boils during the rainy season because wastewater and mosquitos surround the water tank.

Expert Presentation
Professor Ligy Phillip
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India’s wastewater management is pathetic; Only 20% of wastewater is getting treated and 30% of
wastewater is getting collected.
Treatment plants only exist in cities; most treatment plants are on-site and are septic tanks.
If groundwater table is higher, then chance of contamination is very high.
Treatment plants are not properly maintained and policy is not implemented, which leads to dangerous
situations.
Awareness, quality, implementation, enforcement, and social accessibility are major issues that are
delaying the development and establishment of safe, pure water; not technology.

Day 6: Rural, Maduranthagam Village (02.01.2015)
Interviews
Water Tank Operator
General
55 years old. Water tank operator, also works as a farmer.
Job Responsibilities
Pump up water and turn on motor at midnight; provides water supply at 6 in the morning for 2 hours
and again for one hour at 4 in the evening; cleans the tank twice a month using bleaching powder
provided by nearby hospital.
It takes 5 hours to completely fill up the tank and has to stand there to ensure that the current does not
go out; if current goes out, he has to manually fill up the tank.
There is no water access sometimes, when there are power cuts. Call electricity board immediately to
ensure electricity is supplied in order to operate the water tank.
His job is to also change fuse; panchayat head has a maintenance guy that will be sent to fix more
difficult issues like a burnt coil.
Gives keys to panchayat head or wife when sick because he trusts no one else.
Water quality is good because it is not bitter and does not smell.

Panchayat Head
General
4,000 people in village; election occurs every 5 years.
In charge of maintaining water supply, electricity and roads. 6 tank operators in each village; must
ensure chlorination occurs and deepness of well is sufficient; ensure maintenance of water supply;
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extremely reachable to villagers, when they require assistance. Motor of water tank operates on 3phase supply, but one of the phases most often does not work. Biggest challenge is that lot of people try
to dig holes and tap into water line, which will lead to impurities entering the pipelines and
contaminating water. Once every 6 months, a water quality test is performed at a research center to
measure how many minerals are in a small sample size of water.
12 staff members who work for him; consults with 9 people from various wards of the panchayat; use
computers to maintain accounts.
In order to provide 24/7 access, they would need more funding to pay for the water operator’s salary
and also limit water waste.

Housewife
General
Received bachelor’s degree in Tamil literature; runs a business selling bangles and jewelry; married.
Boils water for children; does not like taste of boiled water; Children are more vulnerable to get sick,
which is why there is an emphasis to provide boiled water for her children; Adults can go to hospital.
Bottled water tastes different from her water; She is satisfied with her water and can drink a vessel of it,
but can only drink a little of bottled water

Day 7: Rural, Acharapakkam Village (03.01.2015)
Interviews
Water Operator
General
For 25 years: operate pump from 6-9. Salary is 3000 rupees/month.
Once a month, he cleans the tank using bleach powder. Pump has not needed repairs for 25 years.
Willing to pay 50 rupees for a type of coating solution.
People store water in closed containers.

Electrician
General
Takes care of winding problems and issues with the coils.
Works for Johnson & Johnson and primary work is not being an electrician.
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Should be a point of contact at the community board to be responsible for taking care of these issues
efficiently unless someone runs the motor with lack of water, in which case that person should be held
responsible.
Would be useful if electricity board offers training to show how to properly maintain a motor.
Studied until 12th grade and gained skills while working at Johnson & Johnson.

Teacher/Village Leader
General
The town has not had rain in the last few months; will face a severe drought in the coming months.
Neighboring district where there is no water storage; only solution he sees is some sort of water transfer
from that district to villages like this.
50 wells in the village; 400 people in village.
10% of villages might buy can water.
During rainy season; villagers might boil and filter it.
During flu season (diarrhea, vomiting) in October-November, doctors visited to provide advice; villagers
switched back to conventional practices after 10-15 days because it requires more effort and time.
Feels regular visits from doctors would be beneficial to the villagers.
There is not a lot of water waste because villagers only get water for an hour; most villagers are
observant of their water usage, as well as neighbors.
Teaches kids about sanitation, hygiene, and eating healthy food.
He has one filter in his house that costs 18,000 rupees to install; people use plastic filter, but that does
not filter bacteria; if community was to adopt that filter; then government would have to pay for most
of the filters.
Would probably pay for 500-800 rupees for the coating; everyone is aware of drinking pure water.
Would prefer the coating solution.

Day 9: Rural, Village Near Delhi (05.01.2015)
Delhi Shop
6-7 bore wells in village; distributed water 10-12 households electrically.
Approximately 50,000 to 100,000 rupees to construct a bore well.
15,000-25,000 rupees to attach all the piping to the household faucet.
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Change filter every 5-10 years. Filter is attached to source of water.

Day 10: Delhi (06.01.2015)
Mini-Conference
Mrs. Geeta Malhotra
Works with health organizations; switched over to technologies in rural India. Switched focus to
improving education.
Huge need for groundwater in rural India.
A 30-year-old woman looks like she is 60 because of fluoride contamination.
Lack of awareness and knowledge; lack of resources.
River water is contaminated by bathing and washing clothes.
Water is going to be a scarcity in the next decade due to overuse and population increase and water is
not a commodity.

Mr. Suresh Reddy
There is more awareness now and more demand for clean water. Groundwater levels are going down
because of less rainfall, more population, which leads to deeper wells.
Access to water is decreasing; Awareness of need for safe drinking water is increasing.

Mr. Kirthi Mishra
Working on low income markets with focus on poverty eradication. Worked with Unilever.
Has done studies on groundwater in Punjab. Last mile type of model.
Perception is that water is good in the winter season, but contaminated in summer season.
3M has developed a product that will inform user of how much bacteria exists in small quantity of
water.
Find the people who are most worried about water quality such as pregnant women or extremely ill
people.
Focus on bacteria purification and on educating the people on the importance of safe water, as well as
some of the common misconceptions and deceptions marketed by current purifying companies.
Boiling of water is a practice that is usually only done for kids.
Some areas of India have water scarcity like Rajasthan.
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Conventional Research will not work. Various techniques need to be examined.
India is going to be the biggest market in water.
Focus on educating the stubborn villagers/refugees by demonstrating the impact of unsafe water and
changing attitudes of the villagers.

Virtual Session 1: Uganda (30.01.2015)
Simon
translator; lives with 10 family members
pushes water from the ground, rivers, and lake into a tank by using a pump or generator.
Capture rainwater by using tanks placed at the homes.
Water from ground is used most commonly in towns.
Drugs are placed in the water tank to eliminate infection and/or insects from water.
Additional drugs could be purchased for $1 or $2 to clean the water at home, that could be used to
clean 100 liters of water.
Uses 100 Liters per day for cooking, washing, and drinking
The water tank is usually 1 or 2 kilometers from most of the homes.
Some people in his town have yellow teeth. Trainers from companies like the ARC come from time to
time to teach the people how to maintain their health.

Marc
videographer and works with a crew to make education videos and other various videos.
lives with 2 sisters and mother.
does not have clean water; water from lake for cleaning. For drinking, boil water using firewood.
He does not know if anyone got sick directly from water.
He usually takes one liter of water to work every day.

Virtual Session 2: Uganda (13.02.2015)
Pierre
University Student; lives with 13 people household
Uses 3 jerry cans per day or 50-60 liters per day; little brother and sister collects water from water tank,
which is located 1 km. from their house
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Does not like the water because it smells and has a color
Water is periodically unavailable from the tank; resorts to water from the lake.
Boils water and does not believe any one in his family gets sick from water.
Knows about the presence of fluoride in water and learned about it in school; also ACR brings members
to improve awareness about safe water and teaches how to maintain quality water.
No current way to check the presence of Fluoride in the water.
Receives filtered water at his university from a water company; it costs 1200 schillings to buys 1.5 liter
filtered can

Agatha
Housewife. Lives with 8 family members
gets water from the water tank by walking 1 km and collecting 30 liters per day in jerry cans; 2 girls and
1 lady usually fetch the water by rotating turns
Uses this water for all purposes: cleaning, cooking, and drinking, and to water plants
Does not like the water because it has a color
Water is periodically unavailable from the tank; resort to water from the lake
Boils water only for father and for sick family members
Cannot buy filtered water that also filters fluoride (1200 schillings for 1.5 liters)
Learn about the presence of fluoride from her father

18-year-old student
8 people in family
Fetches water from tank, which is usually a 1-hour walk and collect 6 jerry cans worth of water or 120
liters
Uses this water for cleaning, cooking, and drinking
The water looks clean, but is not clean; must clean water in order to drink it
There are two different methods that fellow villagers adopt to clean the water; one way is to boil the
water, while the other way is to place chlorine tablets in the water
Only uses this method when collecting the water from the lake, which occurs when water is not
available from the tank
Many people get sick and she prefers the water from the tank, because it is already treated.
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Virtual Session 4: Uganda (20.02.2015)
Adrian
22 years old, male
Water is the most important thing in my life because it keeps me alive without being dehydrated
Today I used only 12 liters I drink water and liquor. Nope, they are prepackaged
Down here children like anything they see not because they can be testing well but because they just
need something to put in their stomach but in that case of drinks children like it more than even food I
can say because we see around here they buy this juice of two hundred shillings which supposed to be
mix with two litters of water for them they mix even in three or more and after drink it they can even
sleep without eating
For me I'm a single boy and living alone in my house soon will be making five years of that making food I
only use the water collected
I separate the water for cleaning cooking and drinking just in different container
The water it always scarce according to the tapes we have and the population around but in my house I
ever get that water problem since I'm alone and have different container sometimes I provide even
water for my neighbors who has big family I think for that situation I can not only say that is the problem
of those who don't have many containers but the problem can be also to the Ips who provide for us
water sometimes they bring a green water sometimes yellow so if you only have two jerry can how can
you fetch that water in the container that you consider as the cleanest one and just die drinking so you
better leave it
I'm not a politician but I can say if we have access to a safe water this political of raping children and
adults will never happen you found sometimes the under fifteen go down the all villages looking for
water because we all know that you can only get the clean water down to the tank (the water from the
tank they just keep it in those tapes around the treatment water place because they want to show
donors that we get clean water once they reach down there) so we never know what happen next after
and in a health way they said better prevent than treating so how they want us to have a better health
when they give us multicolored water?
I fetch for myself but here we know that boys are in charge of fetching water since that problem of
raping girls became a national anthem
Yes, I do and I believe nobody have that opportunity to put it in he's or her plot you might get the
materials to put it but the government in place cannot allowed you to do that
I work like eight hundred meters for that some have kilometers
I do have a nice relationship with all refugees nearby I can't read their mind but I know that I'm cool with
them we joke and make funny when we are going to fetch as when we are in the villages
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Yes I use two twenty litters and five litters I have six I try my best to fetch before my friends who have
bicycle so that I can use they bicycle and bring it back on time
Well we make loss of water when we fetch but not much as when we transport it because we imagine
the distance where we fetch it from so it seems hard to lost what you know it’s gonna be hard to get
I can't really prove that there's someone we pay before we fetch apart for the people who has got their
money and pay us to fetch for them they have just to give us their jerry cans and they pay us at the end
if the months and also in general we pay two hundred to the guys who take care of the tapes each
month and that is per family nor per jerry cans so they mark a sign to your jerry cans
I think is that one I mentioned using a bicycle
It never changed for US we fetch and people paid us according to the area of fetching for the ones near
the tapes they pay us 2hundreds and the one far reach at 3 hundred per jerry can
We have no option of choosing and that is the biggest problem we have you know most of our
customers are Somali even they don't drink that water some time you bring it and they refuse it
especially when I has the green color for me I only have three families that I supply two are Somalis and
one is my Congolese tribe mate we don't really bother about tribes in my home country but when the
Somalis know that you fetch for the other tribes they just be strict on you saying That you gave the best
water to your mate and for them the fake one while we have supplied the same water and it all what we
got from the tapes
The reason of getting a low quality and quantity they always said and will keep on saying that we have
no enough fuel and enough medicine for treating water
I would like to treat but I cannot afford to treat my jerry cans and my customers but I tells them to treat
it with the Aqua safe tablets that I'm using which doesn't coast a lot
I'm not aware of that
Apart the tablets I know that we can boils it
No one can refuse to pay for the cleanest water when they pay for this dirty one
To change we have to add the tapes first yes they do reach to different groups and the sensitization
about water
They will but they don't have that support to provide
I take the measure because I drink my water after treat it take 24 hours before I drink it

Virtual Session 5: Uganda (27.02.2015)
Gabriel (the translator, but also a refugee)
General
From the DRC, has a wife and 3 children
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Working at an internet café in the settlement, which was provided by the UNHCR
Spent last 10 years in Uganda
After 8 years he was moved to Nakivale from a different camp, where he used to be harassed
Water Routine
Collects 1 time/day, 2 – 3 hours to collect
Collect from both the tap (whose source is from the lake) as well as the lake, they will drink both
He pays someone to fetch water for him from the lake, but most people cannot, because they cannot
afford it
Normally the women collect the water, because it is “part of their culture”
If they can’t get water from the tap, then they must go to the lake…this happens often because they
usually are allotted a certain amount from the tap
They go in groups because of the dangerous animals in the lake – crocodiles, hippos, snakes
Treatment
Boils water for drinking using charcoal as fuel. When asked where he was taught this, Steven said that
he learned to boil water from his parents since he was young
He buys the charcoal, he would buy wood if he had the opportunity, because charcoal costs “a lot of
money”
Takes 45 min – 1 hr to boil water, he always boils extra water, because they will use it throughout the
day for cooking as well
Quality – “not clean”  water from the tank because the tank is rarely cleaned, perhaps once per year
There are no other means to clean the water except to boil it
It is very hard to get water guard (chlorine) in the settlement, so most people do not use it
The water from the lake is green
Everybody goes in the water, people, cows, and other animals
How can the situation be changed?
Tanks should be cleaned daily
Prevent people from going to the lake
People go to the lake because they do not have enough water at their home, all people do this
regardless of where they come from (Congo, Rwanda, Somali, etc.), i.e. regardless of culture
Water Allocation
8 jerry cans total - Washing – 4 x 20 L, Bathing – 2 x 20 L, Cooking – 20 L, Drinking – 20 L (boiled)
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When asked how much would Steven consider sufficient for all of his household needs, he said he would
need 15 jerry cans

Giles and Steven
General
Both water tank operators in the camp
John has worked as an operator for 6 years, of those, he has only been trained once
His responsibilities are taking care of the main, the water distribution tank, and help people collect
water from tap near distribution tank
Daily Routine for Water Tank Operation
Uses a “machine” to get water from lake to tank
Put “medicine” into tank, 30 kg of alum for a 9000 L tank and 2 kg of chlorine
When asked what the alum is used for, they said to clarify the water
If the alum is not working, they mix the water in the tank using a stick
After 3 hours, they send water to distribution point where they can collect their water
To test if the medicine is working well, they drink the water and test for turbidity
This process is done in the central water tank, which is then distributed to a number of smaller
distribution tanks where people collect the water – it is these distribution tanks that are not cleaned,
which Steven did not like
Testing for turbidity they use a Secchi disk (they didn’t call it this, but their description of what
instrument they use to measure turbidity matched a Secchi disk, they test daily
Their goal was 20 (cm?) depth as clean water, whereas 5-10 (cm?) depth was considered dirty
What is the difference in water quality from rainy season to dry season
Rain washes many things into the water, which makes it very turbid
During the rainy season, they will clean the pump intake to prevent debris from clogging the pump
Water is “good” during the dry season, but the water level decreases and they have to increase the
length of the pipe to be under water
Since the water is less turbid, they will use less chemicals in the water
Steven said at this point that he can smell the chemicals during both the rainy and dry season in the
water from the distribution tanks
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Oruchinga Refugee Settlement (18.02.2015)
Household Interviews
Isabel
General
From the Congo (DRC), been in settlement for 20 years. 8 people live in home (4 children and 4 adults).
Source of income: make bricks for homes only during the dry season. During the rainy season they
cannot make bricks.
Water
Water source from borehole 500 m away
4 – 5 jerry cans/day
Put chlorine tablets into the water, given for free. 1 tablet of chlorine per jerry can (tablet is sized for 20
L of water). Let chlorine sit in water for 1 day before drinking
She and her family prefer drinking the water with the chlorine tablets, because they like the taste
When they don’t have the chlorine tablets they boil until “the water starts boiling” and no longer
Water is free
Any complaints about water?
The host community discriminates against the refugee community, & pushes them out of the way to get
water first
When they don’t treat the water with tablets, they may get health problems
The water is hard and doesn’t wash well
Cooking
Use charcoal for cooking
Used to collect charcoal at nearby community, but again they had discrimination problems, so they
started buying at the market
A sack of charcoal (~100 L) coast 25,000 Ush (Ugandan shillings) and lasts 1 – 1.5 months
When she cooks with beans, it lasts 1 month, but w/o beans it lasts longer, up to 1.5 months
Cooking beans requires ~2 – 3 hours, cooking posho (a flour-based dish) is very fast ~25 min
It takes 5 min for water to boil
When asked about gas cooking or propane cooking, they did not know what it was, so they obviously
have never seen it
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Latrine
Water table is high, so the pit is short. It gets filled easily when it rains and can overflow…so in these
cases they used to dig out some feces and dump it next to their house…her main concern is what she
will do when the latrine is finally full

Conversation on cultural differences and sanitation practices (19.02.2015)
Renee (UNHCR Health Worker) & Sophia (Volunteer Health Worker, Congolese Refugee)
Congolese (most cleanly)
Prefer to hand wash, prioritize having hand washing available
Prefer to use latrines connected to their house
Prefer to clean their households regularly
Rwandese
Lazy about hand washing, they don’t make a point to have it available, but if it is available, they will use
it
Their first priority is “the garden” (food)
Burundians (least cleanly)
Do not appreciate hygiene and cleanliness culturally
There is a cultural belief that pregnant women should not use a latrine, so they will open defecate
during their pregnancy. On the other hand, the Congolese will use latrines when pregnant “even up to a
week before birth”

Mountain Village (19.02.2015)
Interview (Not refugees, but local farmers in the hills near the refugee settlement)
Household 1
General
Name of HH head: Xavier. Wife: Valerie
Farmer. Grows millet, maize, beans, bananas (matoke).
Size of family: 13 members that live in the household
Daily Routine
Wakes up at 6 am
Washes face & drinks whatever water is left over from the day before
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Works on the farm for 7 hours till ~1 pm (does not drink water during this time)
After coming back from the farm, he and his wife travel down to the valley to collect water in one of two
rivers (dry season), they prefer river 2 below
Trip is 2 – 3 hours one way
Elevation difference of 400 m
At the river they bathe, children don’t bathe until the rainy season, where they will use the rain to bathe
Water Use
During the dry season (8 months of the year) they use 2 jerry cans/day of water, one carried by wife,
one by husband
No treatment applied to water
There are two sources: River 1 (Kagera river) - salty and brown; River 2 (in opposite valley) – “white” in
color, means clear
During the rainy season (4 months of the year) they use 7.5 jerry cans/day, because they have a
rainwater catchment system
This amount of water is “sufficient for all of their needs”
Water Allocation
Dry season: Washing – 20 L, Cooking – 10 L, Drinking – 10 L
Rainy Season:Washing – 6 x 20 L, Cooking – 2 x 20 L, Drinking – 10 L
Lighting
Use paraffin for indoor lighting
Cooking
Wood collected 2 – 3 times/week, use 2 bundles/day
Sanitation
1 pit latrine for family
use 1 latrine/year  must dig new pit and build new structure each year
wipe using grasses (no toilet paper available)
done wash hands if they don’t have water (which is during the dry season); when water is available, they
wash but not with soap
If they could improve their latrine, they would first make it more private; they also have a termite
problem, which can cause the superstructure to collapse, rain will also cause collapsing of the pit.
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For bathing, parents bathe in the river when they collect water, whereas children do not bathe except
during the rainy season

Uganda Virtual Interviews (3.13.15)
Steven
Water Problems: “Not Clean” (Does think that the water tank is dirty and needs more cleaning
Proposed using aluminum and chlorine as a solution to tank cleaning problem
He and community members can access some taps within the community but most must travel at least
1 km to access untreated water from closest lake or river
1 jerry can is given per new family arriving to camp by UNHCR but if it is lost, it will cost 5000-6000
shillings for additional can. NO EXCEPTIONS to this rule including theft
UNHCR also provides food, a home (place), and some non-food provisions
For the house, they will give you space but not the materials
There is no orientation, just registration and entrance to the community
This community is accommodating 60000 refugees but the UNHCR (in his mind) has no account for how
many people stay or how long they have been there
The nearest town is 20km away and ideal city to live in was 150 km
Community or local stores manage the distribution of resources: jerry cans, provisions, and life supplies

Larson (23), Vincent (19), Timothy (21), and Trey (18, showed up after); All from Congo
(4.10.15)
Vincent
Wants to study mechanics
Left his home state because of family problems and war
Is currently living with 10 people including 3 brothers, sister, and 5 nephew/nieces from his sister
He gets water from the local tank but not every day, not sure of where the water source is
Must travel in groups of as many as 20-25 people to a lake 33 hours away with his jerry can to get water

Trey
From Atria, has 5 total family members, needs 3 jerry cans per day (mostly for clothes and dishes
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Nearest employment opportunities are 8 hours away
No refugees can own a business (or even work at a Ugandan owned one)! They are discriminated
against in the major cities and if they do not have a sponsor or supporter, it is unlikely they will find a job
Water is available at the tank most days but only between the hours of 4pm-5pm (they will service
people that have been waiting if they have water available)
The water tank is operated and managed by the ARC
It takes 45 minutes to get to the community tank and back
Waiting in line at the tank can take as much as 1-2 hours
There is a limit of one jerry can per person waiting
Some people come with enough cans to fill up for the entire week
UNHCR provides one jerry can per family upon entry to camp, each can hold 20L and it costs between
6000-8000 for a new jerry can if the original one is lost or damaged beyond repair
Some people will try to steal the water from the families
Those who feel the need to treat the water will put “medicine” in the water to treat it before drinking
Medicine costs 6000 shillings per pack of 50 tablets (1 tablet per jerry can for treatment)
If they had to pay for safe drinking water daily, they proposed paying no more than 500 shillings per day
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