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EXECUTIVE SUMMARY 

Business Overview  

Waterborne pathogens are among the leading causes of disease in the developing world, resulting in four 

billion clinical episodes of diarrhea and three million deaths per year, of which 88% (3.5 billion cases and 2.6 

million deaths) are due to unsafe drinking water (World Health Organization, World Health Report 2004).  In 

addition to contaminated water sources, contamination of drinking water frequently occurs at the household level 

due to inadequate infrastructure, unsanitary conditions, and unsafe water storage practices. Thus, point-of-use 

(POU) devices, which require the least capital and maintenance and can address the health burden of 

contaminated water used for drinking, cooking, and basic hygiene, are ideal for developing communities.  Our 

vision is to create a water purifier employing recently developed UV-LEDs which, when compared to other UV 

radiation technologies, are potentially cheaper, require less energy, consume less space, and are less toxic to the 

environment when retired.  

The Market 

 1.1 billion people lack access to safe drinking water (220 million households, averaging 5 persons/house)  

 UN Millennium Development Goals aim to reduce by half people without access to safe water by 2015 

 USAID plans to leverage $1.6 billion in partnership with private industry over the next few years 

Market Solution 

Water purification by ultraviolet light is an optimal choice for the following reasons:  

 It permanently disrupts the DNA of microorganisms and is effective against viruses and parasites that are 

resistant to other disinfection technologies. It is fast acting, needing seconds instead of minutes to work. 

 It creates no byproducts in the water, thus avoiding the production of potential human carcinogens and 

disagreeable tastes in water that results through chemical purification.  

 It only requires electricity to operate and avoids problems of chemical purification approaches that 

demand a local inventory and delivery system for chemicals.   
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Traditional mercury-arc UV lamps have a lifetime of 10,000 hours (about 1 year of use), cost between 

$12 and $60, require a minimum of forty watts to operate, and pose significant environmental risks when 

improperly disposed due to mercury vapor. UV-LEDs, in contrast, have a projected lifetime of 100,000 hours 

(about 10 years of use), require under a watt of power to operate, are extremely robust, and pose no environmental 

risks in disposal. Our low-cost, point-of-use UV purifier consists of four components: UV-LED light source, 

driver circuitry, a flow tube with pre-filter, and a power source. Furthermore, our purifier can utilize different 

sources of electricity: pull-cords, photovoltaics, or DC transformers where applicable. 

Competitive Analysis 

 WaterPLUS UV-LED based technology  

Marketing and Sales Plan 

Our target market is the 220 million households lacking access to safe water. We will reach our market  

through established distribution channels (multilateral institutions, NGOs, and governments) and directly through 

contracted social marketing. Our focus is to develop and manufacture an appropriate, affordable technology. We 

believe we can achieve in the long run an end price to the consumer of less than $50 per unit, with the vision of 

ultimately reaching a price of $20.  

Risk Assessment 

Our largest risk lies in competitive technology.  At this point in time and to our knowledge, WaterPLUS 

is the only team developing a purifying device based on UV-LEDs for low-income communities.  

Operations Timeline  

Phase 1 – Jan 2008, Venture formation, garnering funds, prototype development 

Phase 2 – Jan 2009, Begin community intervention trials measuring diarrheal outcomes, optimize product 

Phase 3 – Jan 2010, Launch product roll-out in Dhaka, Bangladesh and later in Kampala, Uganda 

Phase 4 – Jan 2011, Launch four new distribution sites in surrounding areas 

Management Team   

 Naman Shah is a M.D./Ph.D. student at the University of North Carolina.   

 Saket Vora is pursuing an M.S. in electrical engineering at Stanford University. 

 Joel Thomas serves as executive director of the social enterprise Nourish International. 
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 J.E. (Win) Bassett IV is a law student at the University of North Carolina.  

 Kari Leech is pursuing an M.S. in environmental engineering at the University of North Carolina. 

 Will Patrick is pursuing a B.S. in mechanical engineering at Duke University. 

Financials 

Prototype development will cost approximately $12,000 during Phase 1. Field trials in Phase 2 are 

estimated to require $75,000 for implementation and follow-up. Depending on the results from the field trials, the 

post-trial development in order to address concerns and further optimize for manufacturability is expected to cost 

between $10,000 and $20,000. Including appropriate operating overhead during these initial phases,  WaterPLUS 

would approximately need capital of $140,000 to bring our product to market. Under a self-sustaining model with 

zero subsidies, WaterPLUS expects a break-even point in the five to seven year timeframe.  
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1.0 COMPANY SUMMARY 

WaterPLUS is owned by an umbrella company called Veer Labs, which was created alongside 

WaterPLUS to accommodate the creation and innovation of other public health devices.  WaterPLUS was 

developed by a team comprised of a nonprofit director, Joel Thomas; four graduate students, Naman Shah, Saket 

Vora, Kari Leech and Win Bassett; and one undergraduate student, Will Patrick.  These individuals span three 

universities (UNC, Stanford, and Duke) and one nonprofit organization, Nourish International. 

COMPANY OWNERSHIP 

The company is a limited liability corporation owned by its members. 

STARTUP SUMMARY 

Veer Labs is incorporated in North Carolina and has $1350 in assets held in a Bank of America business checking 

account.  The vast majority of Veer‟s efforts are focused on WaterPLUS at this time, and this business plan is 

built around the WaterPLUS technology. 

COMPANY LOCATIONS 

Veer Labs is housed by the University of North Carolina.  WaterPLUS has been granted free use of the Sobsey 

Laboratory at UNC-Chapel Hill.  Mark Sobsey, the champion of the lab, has been a leader in the field of water 

purification for a number of years.   

2.0 THE OPPORTUNITY 

THE NEED FOR AFFORDABLE WATER PURIFICATION 

Waterborne pathogens are among the leading causes of disease worldwide, resulting in four billion 

clinical episodes of diarrhea and three million deaths per year, of which 88% (3.5 billion cases and 2.6 million 

deaths) are due to unsafe drinking water. Water-borne diseases represent 20% of the total mortality in children 

under five in developing countries, and an estimated 94% of this burden is preventable (WHO, 2004).  

Developed countries approach drinking water purification through centralized treatment plants; however, 

the infrastructure to provide clean piped water is not available in most developing communities due to prohibitive 

capital investments and long-term maintenance costs and planning.  In many developing communities, 

development is largely unplanned and constantly changing, which makes implementing any centralized 

technology difficult. Additionally, contamination of water frequently occurs at the household level due to 
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unsanitary conditions and unsafe water storage practices. Thus, point-of-use (POU) devices, which require the 

least capital and maintenance and can address the health burden due to contaminated water used for drinking, 

cooking, and basic hygiene, are ideal for developing communities.  

POU devices can be applied through either active or passive technologies. For actively operated 

technology, more health education and behavioral change is necessary for an individual to successfully operate 

and value that technology to achieve the maximum health benefit. Therefore, technologies that must be supported 

by education and need active operation are difficult to scale or reflect low-utilization in follow-up studies. There 

is a great need for passively operated and affordable point-of-use disinfection technology. Our vision at 

WaterPLUS is to create and deliver such an effective and appropriate product worldwide to families lacking 

access to safe water. 

While mercury vapor ultraviolet (UV) radiation has been utilized to purify drinking water for almost a 

century in the U.S., light-emitting diodes (LEDs) are now capable of emitting light in the UV range. UV-LEDs 

are potentially cheaper, require less energy, consume less space, and are less toxic to the environment than other 

UV radiation technologies. WaterPLUS is designing affordable technology that will revolutionize water 

disinfection for developing communities by employing UV-LEDs.   

MARKET OVERVIEW 

The etiology of waterborne diseases includes parasites (giardia, cryptosporidium, schistosomiasis), 

bacteria (cholera, typhoid, leptospirosis), and viruses (hepatitis A, rotavirus, poliovirus). Not only do waterborne 

diseases pose an enormous development burden on countries and communities across the globe, but we can 

inexpensively prevent it. The provision of safe water through home-based water treatment has been labeled as one 

of the “10 cheap ways to save the world” (Johns, 2005). Finally, since we need to reach individual homes in 

dynamic geographic and demographic populations, social entrepreneurship using market mechanisms is uniquely 

suited to achieve maximum scale.  

 1.1 billion people lack access to safe drinking water. 

 Average household size in developing countries: 5, i.e. 220 million households. 

 The United Nation’s Millennium Development Goals specifies an aim to reduce by half the proportion of 

people without sustainable access to safe drinking water by 2015.  
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 Aid programs have recently begun mobilizing resources to address water issues; for example, the United 

States Agency for International Development plans to leverage $1.6 billion in partnership with private 

industry over the next few years. 

COMPETITORS 

 While the majority of safe drinking water initiatives tackle the problem at a community or regional level, 

point-of-use water purification devices have been in use in the developing world.  

Proctor & Gamble delivers a product, the PUR Purifier of Water to 23 different countries spanning 

Africa, Asia and Central America.  P&G has allied with USAID, PSI, and CARE to create the Safe Drinking 

Water Alliance.  The product is a packet containing ferrous sulfate and calcium hypochlorite.  To use, the contents 

are added to 10L of water and requires 25 minutes to act.  PUR has been socially marketed in Haiti, Kenya, 

Pakistan and Uganda and more than 16 million units have been provided for tsunami affected areas. 

The Safe Water System (SWS) employs point-of-use treatment of contaminated water using sodium 

hypochlorite solution.  The Safe Water System is sponsored by USAID and the CDC.  This solution been 

marketed under a number of different guises (CLARO in Bolivia, Sûr‟Eau in Madagascar, Clorin in Zambia, 

Agua Pura in Ecuador) in 36 countries, spanning Africa, Asia, South America and Central America.  Between 

1996 and 2004, global sales of sodium hypoclorite bottles increased from zero to nearly 5 million. (Water of Life) 

SOCIAL RETURN ON INVESTMENT 

WaterPLUS is a triple bottom line company, and our social return is paramount to the company‟s success. 

Because our vision is to deliver an effective and appropriate disinfection technology to families lacking access to 

safe drinking water, our primary social return is the subsequent health and economic benefits to those families. 

Overall, improvements in drinking-water quality through point of use water treatment can lead to an average 

reduction of diarrhea episodes by 39% (Fewtrell, 2005). This reduction will vary according to the technology and 

region, and WaterPLUS will examine its own health impact through our field studies. The economic benefits of 

safe-drinking water are already well known.  

"Globally, WHO has estimated that productivity gains from diarrheal disease reductions if the 

MDG drinking water and sanitation target is reached will exceed US$700 million a year. The 

income earned by those saved from premature death attributable to diarrheal disease, discounted 
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to account for long-term earnings, adds another US$ 3.6 billion a year. There are gains too for 

health-care services in treating fewer patients, and for the patients themselves in direct costs of 

medication and transport. These gains add US$ 7.3 billion a year to the benefit side of the 

equation, and mean that the overall reduction in diarrheal disease episodes (10% of all cases) in 

meeting the MDG target would bring about yields economic benefits close to US$12 billion a 

year" (WHO and UNICEF, Water for life: making it happen, 2005).  

  

WaterPLUS will measure our primary returns indirectly by tracking the total number of disinfection units sold in 

addition to the substantial health and economic benefits accrued by families with access to WaterPLUS 

technology. For every 100 households using WaterPLUS over 5 years: 2.5 lives are saved, 3200 episodes of 

diarrhea are prevented, and $33,600 in economic activity is recovered. The economic return, therefore, 

(depending on the product price $35-$50) is 7 - 10 times the original investment over 5 years (see Appendix B 

for our calculations of SROI). Several secondary returns are also realized. First, the manufacture and sales of 

WaterPLUS technology strengthens the local and regional economies by adding jobs and trade. Second, the long 

lifetime of our product and its mercury-free nature, compared to traditional UV lamps, translates to an improved 

environmental footprint by minimizing waste and the use of toxic chemicals. 

3.0 THE PRODUCT 

UV-LED point-of-use disinfection technology is the best solution to reach our target market in terms of 

health impact, total cost of ownership, and social return on investment. Water purification by ultraviolet light is an 

optimal choice for the following reasons:  

 It disfigures the DNA of microorganisms, disinfecting them, and is effective against viruses and parasites 

which are resistant to other disinfection technologies.  It needs seconds instead of minutes to work. 

 It creates no byproducts in the water, thus avoiding the production of potential human carcinogens and 

disagreeable tastes in water that results through chemical purification.  

 It only requires electricity to operate and avoids problems of chemical purification approaches which 

demand a local inventory and delivery system for consumables.          
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Table 1 shows an analysis of the competing technologies for microbial water purification. WaterPLUS UV-LED 

offers a superior combination of characteristics. While some forms of chemical treatment can provide residual 

protection against re-contamination, inventory must continually be replenished and the residuals can be harmful. 

Conversely, by utilizing a true on-demand treatment embodied by WaterPLUS‟s UV-LED, the water is purified at 

time of use, eliminating the need for residual disinfection. Table 2 illustrates how WaterPLUS compares with 

competitive products: 

Our device consists of four primary components: a UV-LED, driver circuitry, a flow tube with pre-filter, 

and a power source. A container for water will not be included as water storage methods differ from region to 

region, and integration of the product into existing behavior will increase the likelihood of sustainable use.  

Consequently, a universal or region-specific union will be needed to join the device to containers. To effectively 

penetrate the developing world market, low cost is the primary driving force. For scaled up production, the driver 

circuitry is estimated to be on the order of $1 to $3 each, and the components are commonly available parts that 

multiple manufacturers produce. The packaging of the light source and flow tube will be designed using very low 

cost durable materials that can be assembled in local or regional centers.  The power source will be 

interchangeable, allowing customers to use the power source best suited to their region, community, or household. 

Table 3 contains both current and future cost estimates of components for mass production of the device. 

TECHNOLOGY AND PRODUCT DESCRIPTION 

Ultraviolet Disinfection 

Ultraviolet (UV) radiation can be an effective means of disinfecting microorganisms with the correct 

hydraulic, water quality, and UV dosing conditions. Disinfection occurs as UV radiation transfers electromagnetic 

energy from the source to the microorganism‟s genetic material. The affected material can be either DNA or RNA 

and to a lesser extent proteins, enzymes, and even hormones (Berson, 2007).  Once the UV radiation has 

infiltrated “the cell wall of an organism, it destroys the cell‟s ability to reproduce” (US EPA, 1999). The 

mechanism for this inability to reproduce is the absorption of UV into the nucleotide bases (adenine, guanine, 

cytosine, and thymine in the case of DNA), resulting in the breaking of bonds and the bonding or fusion of 

thymine molecules to each other (Berson, 2007). While DNA interference due to UV radiation is valid in smaller 
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cells (bacteria and viruses), larger microorganisms (fungi, protozoa and algae) experience a different mechanism 

because UV is unable to penetrate deeply into the cells to disfigure the DNA.  However, UV remains lethal by 

damaging other components of the cells (i.e. proteins and enzymes) (Berson, 2007). 

The efficacy of UV disinfection depends on numerous factors such as the water characteristics and the 

UV dose (intensity of UV radiation or wavelength times the exposure time). With respect to the water 

characteristics or parameters, Figure 1 illustrates the importance of each component. 

Due to the high cost and small impact of addressing the “minor effect” characteristics, importance will be 

placed mainly on the Total Suspended Solids (TSS). In highly turbid waters, the UV light will be unable to 

effectively penetrate and disinfect the cells. Therefore, pre-treatment may be necessary.  Depending on pilot study 

results, an appropriate pre-treatment method will be determined. Some examples may include settling and/or 

filtering untreated water through a cloth. Additionally, pertinent metal and mineral concentrations will be 

analyzed in the pilot study to assure water quality applicability, to justify additionally pre-treatment, or to adjust 

the intended market. Additionally, the hydraulic conditions of the water regulate efficacy. “Ideally, a UV 

disinfection system should have a uniform flow with enough axial motion (radial mixing) to maximize exposure 

to UV radiation. The path that an organism takes in the reactor determines the amount of UV radiation it will be 

exposed to before inactivation” (Berson, 2007). 

Due to the anticipated variability in container size and shape, the reactor design must incorporate flow 

regulation components.  Furthermore, the UV dose (again, the intensity times contact time) must be optimized to 

supply adequate flow (1 L/min) and to disinfect according to EPA Protocol.   

In the laboratory, UV disinfection has been proven to comply with EPA protocol.  While there is a dearth 

of laboratory and field trials applicable in developing communities illustrating UV efficacy in peer-reviewed 

literature, there exist a few examples of the validity of the technology. Linden et al. concluded “that UV 

disinfection at practical doses achieves appreciable (much greater than 4 log) inactivation of G. lamblia cysts in 

water with no evidence of DNA repair leading to infectivity reactivation” (Linden, 2002).  This is in compliance 

with EPA standards.  Additionally, Sommer et al. found that “a 6-log reduction of bacteria that fulfills the 

requirement for safe water disinfection [can be reached] for the very most susceptible strain” of E. coli, and at a 

higher UV dose, the most resistant strain was also in compliance (Sommer, 2000).   
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UV Disinfection Technology 

Previous implementations of UV purification have utilized low or medium pressure UV lamps. These 

lamps consist of mercury vapor-filled quartz enveloped by metal electrodes. These lamps emit light at a 

wavelength 253.7nm, well within the range of the germicidal UV-C band. Wavelengths between 253 nm and 

approximately 278 nm are suitable for germicidal UV (Sandia).  Traditional UV lamps have a lifetime of between 

4,000 and 10,000 hours (about 1 year of use), cost between $12 and $60 depending on wattage and type, require 

on the order of tens of watts of power to operate, and pose environmental and human health risks when 

improperly disposed due to the mercury vapor which they contain. 

Ultraviolet light-emitting diodes (LEDs), in contrast, have a projected lifetime of up to 100,000 hours 

(about 10 years of use), require under a watt of power to operate, and pose no human health risks in disposal. 

Compared to UV lamps, they are also significantly more reliable, extremely robust, feature faster response times, 

and require no warm-up period for optimal performance. 

The fabrication of light emitting diodes that operate in the germicidal UVC band poses new challenges 

compared to typical LEDs. In order to achieve the wide band-gap needed for deep UV emission, aluminum 

gallium nitride (AlGaN) diodes are being developed and refined. The past three years has seen a surge in interest 

to accelerate the commercialization of such LEDs. Projects at Sandia National Laboratories and the University of 

South Carolina (USC) have tackled the development of germicidal UV-LEDs. In October 2007, the National 

Institute for Standards and Technology (NIST) awarded two startup companies multimillion dollar grants to 

develop and commercialize deep UV-LEDs (NIST ATP).  

One company that has emerged as the current market leader for deep UV-LEDs is Sensor Electronic 

Technology Inc. (SET), which has Dr. Asif Khan of USC as a principle member. SET focuses on designing and 

commercializing the technology used to produce deep UV LEDs, which have numerous other uses across a 

variety of industries. They are already selling UV-LEDs commercially, with a specific line of LEDs geared 

towards germicidal use. In July 2006, SET entered into a strategic alliance with a subsidiary of Seoul 

Semiconductor Company, the largest packaging house for LEDs in Korea. (EE Times) Dr. Remis Gaska, CEO of 

SET, said that “this will accelerate [the] bringing of low-cost, high quality products to the market and meeting the 
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demands of our customers in emerging deep UV applications.”(Compound Semiconductor) While SET does not 

design water purification devices, they have shown a willingness to work on such an application. It was reported 

in March 2005 that SET has worked closely with Hydro-Photon, the company that makes the portable purifier 

SteriPen for high-end backpackers, to replace their UV lamps with UV LEDs. (Compound Semi. Editorial) 

The dosage of UV light to the water must be sufficient to destroy microbial contaminants. A product of 

irradiance power and time of exposure, dosage for UV water purification is often measured in mW-sec/cm
2
 or 

mJ/cm
2
 (UV Tube). The National Sanitation Foundation has created the NSF/ANSI Standard 55 which concerns 

point-of-use ultraviolet microbiological water treatment systems. Class A, designed to disinfect contaminated 

water, utilizes a dose of 40 mW-sec/cm2, while supplemental bacterial treatment is Class B and utilizes a dose of 

16 mW-sec/m2. (NSF) Our device will meet the NSF/ANSI Class A standard. Design of the flow tube must be 

optimized to assure adequate dosing. 

Germicidal UV-LEDs currently available from SET have a price point of $7 per LED for orders of one 

million LEDs or more. These LEDs typically represent the highest priced component of the device. Prototype 

development and field trials will determine the number of LEDs needed to achieve proper purification efficacy. 

Haitz‟s Law, known as the LED counterpart to the more famous Moore‟s Law for transistors, states that each 

decade LED prices fall by 10 times while the performance increases by 20 times. In recent years, the price 

reduction rate has actually increased. With that in mind, as well as the advances in scaled fabrication methods for 

AlGaN semiconductors, it is estimated that by 2012 the per unit price of a UV-LED would drop under $1. UV-

LEDs are approaching a critical mass as seen in the research grants for innovative processes for mass-fabrication 

and recent strategic partnerships between research companies and large LED manufacturing and packaging firms. 

PRODUCT OVERVIEW 

Our water treatment device disinfects water by utilizing ultraviolet light emitting diodes (UV-LEDs). The 

device is designed to be installed in the outflow nozzle of household water containers in order to disinfect water 

on demand and at the point of use. The device features a water intake valve that will help control the water flow to 

ensure that the water is disinfected while still retaining a minimum flow rate. An important requirement for UV 

disinfection is low water turbidity; therefore the design features a basic screen filter. 
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First and foremost, the device must be able to disinfect water. As mentioned above, the device must 

radiate ultraviolet light at a minimum density of 40 mW-sec/cm
2
 in order to do this. This figure will be a product 

of the LED power output and the duration of time the water is exposed to ultraviolet light. The device disinfects 

the water as it exits the storage container, as seen in Figure 2.  

Power Needs and Sources  

A UV-LED from Sensor Electronic Technology, in their current design, requires 5.5V at 100 mA to 

operate. Therefore, each UV-LED requires 550 mW. Through testing and prototyping we will determine whether 

multiple LEDs are necessary to achieve 40 mW-sec/cm
2
.
 
If this is the case, then for every additional LED, the 

device will consume another 550 mW (in parallel configuration). Our product will supply the necessary voltage 

and current through an LED driver circuit, which can accept input from a variety of power sources. Table 4 

compares various power source alternatives. 

For households connected to an electricity grid or gas generator, a simple and low cost (on the order of a 

few dollars in scaled procurement) AC-to-DC transformer can serve as a power source. For households off the 

grid, a variety of sources can be used. Simple DC batteries, such as car or motorcycle batteries, could be used but 

pose disposal risks and must be re-purchased once dead. Hand-crank, pull-cord, or dynamo generators operate on 

the principle of electromagnetic induction and are popular in portable applications like emergency radios or 

flashlights. These devices are long-lasting, and reliable. They can be obtained for less than $5 when purchased in 

bulk. Such generators do require human locomotion (a few minutes per day), and this is a small inconvenience to 

the customer that can affect efficacy. Appropriate solar panels, utilizing new thin-film technology, currently cost 

approximately $30, but the past year has seen a surge in activity focused on reducing the price of photovoltaics. 

There are more than half a dozen new companies in California‟s Bay Area entering the thin-film solar field. One 

firm, NanoSolar, has projected costs of $1 per watt and is now entering mass production. As WaterPLUS builds 

the prototype device and field trials are conducted, the price of thin-film solar is very likely to drop dramatically 

from its current price level. A result of the low input power demand of UV-LEDs compared to current UV lamps 

is that solar power becomes viable as solar panels capable of producing the wattage for traditional UV lamps are 

larger and more expensive. One downside of using solar panels to directly power the device is that no power 
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would be available during the night. A rechargeable battery that is trickle-charged by the solar panel is a solution 

to this, though with an added expense. Table 4 contains a summary of these power source options.  

Water Flow  

As mentioned above, delivering a sufficient UV dosage depends on the contact time in addition to the UV 

intensity; therefore, the flow rate, Q (where Q is equal to velocity times area), will directly affect the efficacy of 

the device. With a high flow rate, more UV-LEDs would be needed as the water is exposed to the ultraviolet light 

for a shorter duration. Conversely, in a low flow situation, fewer LEDs would be needed. However, as mentioned 

above the device must not limit the flow rate to be less than one liter per minute; below this rate, it has been 

shown that compliance plummets (Sobsey, 2007). In order to control the flow rate to ensure that it is above 1 

L/min, yet slow enough for the UV radiation to deliver the sufficient dosage, a water intake valve will be used. 

This valve will regulate flow rates caused by varying water column heights due to different vessel sizes.   

4.0 MARKET ANALYSIS 

GLOBAL NEED TO BE SERVED 

Our product fulfills a need found throughout the developing world in both rural and urban areas. 84% of people 

without access to an improved water source live in rural areas (MDG), and the associated lack of community 

infrastructure makes it challenging to maintain safe sanitation practices. People in urban areas face high 

population densities and excess pollution, which pose their own challenges to sanitation. Regardless of whether 

water is obtained through community sources or household connections (only 44% of the developing world has a 

household connection for water), improper sanitation can cause water to become contaminated, defining a need 

for a point-of-use solution.  

Aligning with our target market (the 220 million households lacking access to safe water Figure 3A), we 

will utilize both indirect, established distribution channels like multilateral institutions, NGOs, governments, and 

direct social marketing. We will sell our product in bulk to institutions with experience in distribution and 

contract social marketing experts like Population Services International to directly reach individual consumers. 

Our focus is to develop and manufacture an appropriate, affordable technology and conduct field tests to 

determine its efficacy outside of the lab. WaterPLUS will target urban centers first, where distribution will be 
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much more viral and less costly. Two pilot sites have been chosen to conduct initial field trials and distribution: 

Dhaka, Bangladesh and Kampala, Uganda. 

IDENTIFYING INITIAL TARGET MARKETS 

Spatial primacy and transportation infrastructure will facilitate a faster and cheaper means of product 

distribution and marketing.  Higher population densities enable more households to be reached than what would 

be possible using the same resources in rural areas. These important advantages of urban areas will help us create 

a brand presence and allow us to establish a base of operations and later extend into the surrounding rural areas. 

The UN reports that sub-Saharan Africa faces the greatest challenge in meeting the Millennium 

Development Goals for drinking water and sanitation. Amongst all regions of the developing world, it has the 

lowest percentage of both urban and rural dwellers having access to improved water sources and sanitation.  For 

this reason, we have chosen Kampala, Uganda, a sprawling urban center in sub-Saharan Africa for one of the pilot 

sites.  Dhaka, Bangladesh was chosen because it too has a large urban population in need of clean water and 

because Bangladesh hosts a dense rural population, which will serve as a good initial testing bed for marketing the 

device to rural populations in future years.  Additionally, water quality characteristics vary greatly in these two 

regions, allowing for WaterPLUS to rigorously test the technology and understand broader applicability. 

With the experience gained through the urban market, the next phase of the product roll-out is to expand 

into the rural areas. Despite the high population densities of urban areas, in many developing countries the 

majority of the households reside in rural areas. The rural market lags behind the urban market in both access to 

improved water sources and proper sanitation.  The difficulty in easily obtaining water leads to a reliance on using 

stored water in households, which as described above can be contaminated.  

REGIONAL MARKET ANALYSIS 

Bangladesh 

Bangladesh has been studied as a candidate for an initial market. Percentage of households with access of 

drinking water through household connections is half of that of the developing world‟s (MDG). Compared to its 

South Asian peers, the urban population in Bangladesh lags behind in terms of access to improved water sources 

and sanitation (ADB, 2007, Figure 3B-C). An „improved water source‟ is defined as either: piped water into 

dwelling or yard, public tap/standpipe, tubewell/borehole, protected dug well, protected spring, or rainwater 
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collection (MDG). Additionally, in South Asia, Bangladesh has the highest percentage of people in poverty 

(40%), urban dwellers in poverty (28%), rural dwellers in poverty (44%), and population earning below $1 a day 

(36%) (ADB 2005, Figure 4). It is the second most populous country in South Asia. Dhaka, the capital of 

Bangladesh, is a rapidly growing city of 12 million people. A World Bank report presented data on the percentage 

of Dhaka‟s population (divided into quintiles from poorest to richest) with access to sewer, piped water, and 

electricity (Figure 5).  The disparity between the rich and poor is stark. High levels of access to electricity across 

quintiles allow our products in this market to use inexpensive and widely available transformers as an energy 

source. This will let off-grid methods of power generation (such as thin-film solar) to mature and commercialize 

towards better price points. Low levels of sewer access and piped water amongst the bottom three quintiles reveal 

a lack of proper sanitation. The report also shows only 50% of the richest quintile in Dhaka‟s urban poor have 

sewer access. A 2005 study by the Bangladesh Bureau of Statistics reported the average urban monthly income in 

Bangladesh was around $160. Data suggests that 3% to 5% of monthly expenditures by the urban population go 

towards health. (HIES, 2005; Urban, 2007). Thus, the urban poor in Dhaka is likely to sustain a price point of $40 

to $55, even paid over a timeframe, for our product because of its long lifespan, ease of use, and efficacy. 

Subsidies by NGOs, multilaterals, or governments can further enable speedy market penetration, but even on its 

own merits a viable business can be sustained.  

Kampala, Uganda 

Kampala, Uganda's capital, contains 1,189,142 people.  44% of these residents live in unplanned slums, 

accounting for 25% of the city's total area. 65% of Kampala's population has access to clean and safe piped 

water.  Everyone else obtains water from unhygienic and highly contaminated sources. The unplanned settlements 

hold more than 430,000 residents and only 75,000 (17%) have access to piped water (Table 5). More than 40% of 

the distributed water is not accounted because of malpractices such as illegal connections and meter failures.  

Kampala's periphery is suffering from the poor state of water sanitation in the slums. Polluted water sources 

lacking interventions have generated high prevalence of sanitation related diseases, including diarrhea and worm 

infestations (UNHSP, 2007). 

The total market in Kampala is 773,099 individuals. We assume that the average household size is five 

individuals; therefore, there are approximately 154,620 households for which the device will be useful. At $50 per 
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device, this market represents $30.9 million. The Ministry of Water Lands and Environment (MWLE) has the 

overall responsibility for initiating national policies and for setting national standards and priorities for water 

development and management. National Water and Sewerage Corporation (NWSC), is a utility and autonomous 

parastatal fully owned by the government and is principally charged with the water supply and sanitation to 

Kampala City. Kampala City Council is in charge of on-site sanitation for the city.  

5.0 IMPLEMENTATION AND MARKETING  

PRODUCT ROLL-OUT AND DISTRIBUTION  

The end goal is for our product to be sold and distributed worldwide, serving both rural and urban 

communities. A product roll-out and distribution plan has been devised to allow us to more effectively meet our 

customer‟s needs, ensure product quality, appropriately scale production, and create strong lasting relationships 

with strategic partners.  

OPERATIONS TIMELINE 

WaterPLUS operates on a quarter system.  Operations have been divided into four key phases.  

Phase 1: Q1’08 – Q3’08 

 Conduct component testing, design and build prototype, perform laboratory validation. 

 Continue to refine business plan by obtain more accurate cost estimates about conducting operations in 

developing countries.  

 Win business plan competitions at University of Washington, Duke, UNC, and Texas. 

 Garner $70-80,000 to conduct field trials. 

Phase 2: Q4’08 – Q2’09 

 Hire an experienced field agent and plan logistics for field trials. 

 Conduct field trials in Dhaka and Kampala. Modify the device with feedback from the field trials.  

 At around July 2009 we will have a project and company evaluation.  

 Once the device is proven to be affordable and functioning in the field, its production will be rolled out. 

Phase 3:  Q3’09 – Q 4’10  

 Launch Pilots in Dhaka and Kampala 
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 Q7 Dhaka:  Plan to begin manufacturing and to sell ~1500 units. 

 Q8 Dhaka:  Continue to expand the market reach and sell ~1800 units 

 Target to reach breakeven for Dhaka by Q11.  

Phase 4:  Q1’11 – Q4’12 

 Continue to scale production in Dhaka and Kampala, being reaching new urban centers. 

 Began moving into rural markets.  

MARKETING STRATEGY 

Strategic Partnerships for Distribution 

WaterPLUS plans to tap into the existing network of NGOs and government agencies with experience in 

Dhaka and Bangladesh. These organizations have existing infrastructure in place for distribution and 

communication in Dhaka. There were 30 NGOs operating in Dhaka in 2003, a number that was likely to grow. 

Additionally, Dhaka is the home of the International Center for Diarrheal Disease Research whose mission is to 

“develop and promote realistic solutions to the major health, population, and nutrition problems facing the poor 

people of Bangladesh” (icddrb.org). Our team‟s experience in the field and in organizations such as Engineers 

Without Borders, complemented with strategic partnerships with NGOs, will allow oversight of our product‟s 

entry into the market.  

Pricing Strategy 

Since WaterPLUS is a social purpose company, the pricing strategy is to make the product affordable for 

all 1.1 billion people lacking access to safe drinking water.  For this reason, we will keep profit margins low. A 

key question remains:  what is an appropriate price?  The United States Agency for International Development 

(USAID) reported consumers in our market would purchase technologies costing 0.5-1% of their annual income. 

Assuming an annual income of at least $600 per year (less than $2/day), individuals could spend $3-6 dollars a 

year for water disinfection. Our technology which lasts 5 years would ultimately retail around $35 to $50.   

A Path Towards Sustainability  

Our product goal is to improve the basic health of people in resource poor areas; a change which can only 

manifest slowly. WaterPLUS does not plan on distributing our devices in highly publicized or hyped events in 

each community then simply move on the next. Our prudent, methodical, implementation demonstrates that we 
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are serious about creating lasting, sustainable change and improvements in the communities we serve. As 

described above, we plan on focusing the first four quarters in most regional markets focusing on urban areas. 

Seasonal changes and behavior play a significant role in much of the developing world, with growing and 

harvesting seasons that can either highly concentrate people or spread them apart, monsoon periods with frequent 

flooding, or debilitating heat or cold. By experiencing a full year in each regional theatre, our field staff will have 

a better understanding of our customers and how to best spread our product. The next three quarters will see 

expansion outside urban areas and setting up local assembly facilities. Each quarter after that, more and more 

rural communities can be addressed. Word of mouth and demonstrable health benefits from our products in 

existing communities will help increase market share, while efforts to bring the product to new markets increases 

the number of potential customers. These two forces can lead WaterPLUS onto a path towards a sustainable 

business.  

6.0 FINANCIAL PROJECTIONS  

Prototype parts development will cost $12,000 over the course Q1 and Q2.  Field trials will cost $75,000, spread 

across Q1‟09 and Q2‟09, and post-trials development will cost approximately between $10,000 and $20,000 to 

tweak the device and prepare it for mass manufacturing.  From this point forward, the major costs are split 

between manufacturing costs, employees, and the cost of doing business in our target markets.  Salaries will cost 

on the order of  $40,000 per year once the pilots launch (Table 6), with additional expenses towards part-time 

employees in the launch areas. Appendix D contains the projection methodology for Dhaka.  

Sales Forecast:  Dhaka:  

Qtr 

Per Unit  

COGS+ 

Labor 

Per Unit  

Selling 

Price 

Households  

Captured 
Revenues 

Unit  

Expenses 
Labor 

Overhead  

Expenses 

Total 

Expenses 
Profit 

Q7 $55 $61 1445 $87,410 $79,464 $30,000 $17,482 $126,946 ($39,536) 

Q8 $45 $56 1766 $99,333 $79,466 $30,000 $19,867 $129,333 ($30,000) 

Q9 $38 $49 2215 $109,430 $84,177 $30,000 $24,075 $138,252 ($28,822) 

Q10 $32 $48 3079 $147,801 $98,534 $30,000 $33,994 $162,529 ($14,727) 
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Q11 $26 $46 4589 $208,790 $119,308 $30,000 $48,022 $197,331 $11,460 

Q12 $20 $40 7900 $315,993 $157,996 $40,000 $72,679 $270,675 $45,318 

 

This sales estimate is based on an analysis model which estimates the population in need of a water purification 

device across five income groups, estimating quarter-on-quarter capture rates for each income quintile, and a 

pricing model that reflects the best estimates for component price reductions.  

Figure 6 shows a chart of the sales forecast data and is solely for the Dhaka market sales. We expect a similar 

trend for other markets, although the absolute numbers would be scaled according to population characteristics.  

WATERPLUS SIX YEAR PROFIT PROJECTION 

A profit projection of 24 quarters (six years) from a company-wide standpoint is estimated by expanding upon the 

sales forecast models developed for the initial launch areas. Development and field trial costs have been added, 

along with an estimation of WaterPlus‟s expansion into new regions, with its associated higher sales volumes. 

Current models show a break-even point middle of Year 5, with total profit nearly reaching $200,000 in Year 6. 

See Appendix E for chart and methodology for company-wide financial projection.  

7.0 INTELLECTUAL PROPERTY  

IPR STRATEGY 

The WaterPLUS market consists primarily of developing communities and this presents a challenging 

arena in which to manage intellectual property. WaterPLUS will pursue a patent in the United States to protect 

potential spin-off technologies applicable to the developed world. However, we will not use a traditional patent 

approach to protect our intellectual property in the developing world for several reasons. First, obtaining patents 

for each country is a laborious and expensive process, beginning with filing an international patent under the 

Patent Cooperation Treaty. A provisional application may cost $5,000 to $20,000 and the patent cooperation 

treaty application may cost an additional $5,000 to $20,000. At least 30 months after the international patent 

phase for the PCT is concluded, further patent filings must be done at the regional and national level for further 

effect. Filing national patent applications in each contracting states of the PCT may cost $5,000 to $10,000 each, 

followed with a similar amount for maintenance costs over the lifetime of the product. (Developing, 2006). Some 
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key states, such as Bangladesh, are not members of the Patent Cooperation Treaty. Often, patent enforcement is 

even more expensive and a very slow process in backlogged foreign court systems. Even a judicial victory does 

not guarantee commercial protection since the government‟s ability to enforce legal decisions is often 

compromised and ineffective in our target markets.  

Second, we believe minimal incentives exist for other groups to manufacture such a product. In light of our 

organizational goal of achieving the highest market penetration possible, WaterPLUS‟s sales strategy involves 

minimizing prices, which will result with lowering profit margins. Any potential financial return for a competing 

product is likely to be limited. 

Third, significant barriers of entry exist and additional barriers will be created. WaterPLUS will apply for 

and receive purification certifications from the United States Environmental Protection Agency and the World 

Health Organization. These recognitions are essential for accessing the non-governmental and aid agency market 

and are difficult to receive.  An aggressive branding strategy to promote WaterPLUS, along with a price which 

approaches the cost of goods, will leave consumers with no incentive to choose a copy cat device.  

Finally, a quality intellectual property management involves more than protecting current assets; 

WaterPLUS must consider future innovation given the rapid pace of technological development and the 

technological foundation of our product. WaterPLUS recognizes the role that local entrepreneurs and innovators 

play in the developing world. Our target market features an enormous variety of lifestyles, living arrangements, 

and behaviors towards health practices. To foster innovation and product improvement, we will advocate a policy 

of encouraging refinements to our product designs that better suite local behaviors. These designs will of course 

be validated for maintaining proper efficacy and the integrity of the WaterPLUS brand. The drivers behind 

successful innovations will be rewarded through partial revenue sharing and both local and global recognition. 

The "open source" movement has resulted in startling community-driven efforts to improve and expand software 

projects. Health projects still require critical safety and performance requirements (the product must still work as 

advertised or customers will suffer poor health), but better and more effective products can arise by embracing the 

ideas of "open source technology" into our company's culture. 
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PRIOR ART 

To implement the aforementioned plan, the proper steps must be taken in obtaining an U.S. patent.  For a 

patent to be valid in the first place, it must be (1) directed to a patentable subject matter, (2) novel, (3) useful, and 

(4) non-obvious.  With respect to the first requirement, the subject invention falls under 35 U.S.C. § 101, which 

defines patentable subject matter as, “. . . any new and useful process, machine, manufacture, or composition of 

matter, or any new and useful improvement thereof. . . .” Similarly, since “usefulness” is already a criterion of the 

statutory language, if the subject invention meets the subject matter test, it most likely satisfies the third 

requirement as well.  With respect to the second and fourth requirements of novelty and non-obviousness, a prior 

art search is necessary.   

Prior art is any publicly-available information that is relevant to the subject invention.  While prior art can 

be anything from a journal article to an Internet website to a press release, issued patents and published patent 

applications are the strongest forms of prior art due to their formalness, detail, and strict issuance requirements.  

Thus, prior art in the form of U.S. patents and U.S. published patent applications were considered.  The searches 

(and their respective results) in Appendix A were performed using the USPTO issued patents and published 

patent applications databases with records from 1790 to January 1, 2008. 

As seen in the results in Appendix A, while it is evident that a few UV-LED water purification device 

concepts have been patented, and more are pending issuance, it remains possible to protect the subject invention.  

The key to this feat is emphasizing the size, portability, point-of-use nature, and inexpensive construction of the 

subject invention, which none of the noted prior art appear to describe.  Furthermore, these claims must be non-

obvious to a learned person of the field who is familiar with existing technology.  Thus, with careful claim 

construction and attention to distinguishing characteristics, the subject invention may still be patentable. 

8.0 MANAGEMENT  

OVERVIEW 

The WaterPLUS team provides the key skills necessary to execute our vision. The team is young, 

dynamic, and diverse. We possess strong technical skills in water systems, public health, electrical and 
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mechanical engineering, significant social entrepreneurship experience, and a critical market understanding in 

respect to both developing countries and international agencies. 

 ORGANIZATIONAL STRUCTURE 

Currently, the WaterPLUS structure is geographically dispersed though the majority of our members and 

operations are within the Research Triangle (Raleigh-Durham-Chapel Hill) area. Functionally, due to the start-up 

nature of our company and the breadth of skills possessed by our team, team members undertake a variety of 

roles. However, in the long term we envision a structure similar to the chart detailed in Figure 7.  

TEAM MEMBERS 

Naman Shah, now an M.D./Ph.D. student at the University of North Carolina specializing in infectious 

diseases. Naman previously graduated from the School of Public Health at UNC studying environmental health. 

He has worked for the World Health Organization in polio eradication, conducting surveillance and 

supplementary immunization activities for a rural Indian district. 

Saket Vora is pursuing an M.S. in electrical engineering at Stanford University. As an undergraduate at 

North Carolina State University, Saket served as the C.E.O. of a virtual company, overseeing both technical 

prototyping for senior design and business development through the Engineering Entrepreneurs Program. 

Joel Thomas serves as the executive director of the social enterprise Nourish International. Joel helped to 

establish a manufacturing facility for an open source, appropriate nut shelling technology in Uganda in 2007. He 

has co-authored two award winning business plans and serves as the team‟s resident “M.B.A.” 

J.E. (Win) Bassett IV is a law student at the University of North Carolina and has degrees in electrical 

engineering and computer engineering from North Carolina State University. He previously worked as a patent 

analyst and is preparing to practice intellectual property law upon graduation. 

Kari Leech is studying point-of-use technologies and their applicability to developing communities 

through a master‟s program in environmental engineering at the University of North Carolina. She has worked as 

an engineering consultant in Denver, Colorado and, later, as a health research assistant for Costa Rica‟s Ministry 

of Health. Since 2003, has been active in Engineers Without Borders and is president of the UNC chapter. 
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Will Patrick studies mechanical engineering at Duke University. As president of Duke‟s chapter of 

Engineers Without Borders, Will has worked with The Full Belly Project and Nourish International on the design 

and dissemination of nut shelling technology.  

TEAM GAPS & PERSONNEL PLAN 

The following important gaps exist: Limited sales experience and marketing experience, and no manufacturing 

experience. To alleviate this deficiency in the management team, we will hire qualified employees with the 

necessary skills. These positions will not be needed until Phase 3 of our operations which begin in January of 

2010. The personnel plan (Table 6) calls for adding two employees by the end of the first year to manage the field 

trial. After the second year, employment is expected to increase by another two people. These new employees will 

direct manufacturing and sales. 
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FIGURES AND TABLES 

 

TABLE 1 – SUMMARY OF PURIFICATION TECHNOLOGIES 

Technology Affordable 
High 

Capacity 

Germicidal 

Action 

Passive 

Operation 
Portable 

Point-of-

Use 
Maintenance 

Membrane 

filtration 
XX X XX  X X X 

Slow sand 

filtration 
XXX  XXX X  X XX 

Solar 

pasteurization 
XXX  X  X X XXX 

Boiling XXX  XXX  X X X 

Chemical 

addition 
XXX X XX  X X X 

Reverse 

osmosis 
X X XXX X  X X 

Ozonation X X XXX X   X 

UV-LED XXX X XXX X X X XXX 

Current UV 

options 
X X XXX X   XX 

UV-Tube XX X XXX X  X XX 

*in columns with multiple Xs, XXX=best, adapted from Cohn A, Masters paper, UC Berkeley 2002 

 

TABLE 2 – SUMMARY OF COMPETITORS 

Product Company Retail Price Germicidal Action POU Passive Operation 

PUR P&G $0.35 / 100 liters XX XX X 

Sur’Eau USAID $0.0075/100 liters XX XX X 

Air Rahmat CDC $0.07/100 liters XX XX X 

WaterPLUS Veer Labs $0.19-0.27/100 liters XXX XXX XXX 

*WaterPLUS assumes 5 year life span of device, 10 liters water usage/household and $35-50 sales price of device 

 

TABLE 3 – COMPONENT COST BREAKDOWN 

Component Current Cost Future Cost in 5 Years 

UV LED (per unit*) $18.79 $1.17 

LED Driver Circuitry $3 $0.95 

Packaging/Flow Tube $5.50 $3.61 

Battery $3.00 $1.57 

Thin-film Solar $20 $2.59 

DC Transformer $ $2.09 

Handcrank generator $3.50 $1.43 

     *assuming 3 LEDs per unit, applicable for orders of a million 
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TABLE 4 – SUMMARY OF POWER SOURCES 

Technology Cost Renewable Passivity 
24-Hour 

Operation 
Portability 

Ease of 

Maintenance 

DC transformer X  XX XX XX XXX 

Gas generator XXX  X X X X 

DC Battery X  XX XX XXX XX 

Hand Crank/Pull 

Cord Generators 
X X  XXX XXX X 

Solar Panel XX X XXX X* XX X 

*w/battery 

 

TABLE 5 – STATISTICS OF KAMPALA, UGANDA 

 Population 
% without access to clean 

and safe piped water 

Population without access to 

safe piped water 

Kampala, Uganda 1,189,142 35% 416,199 

Unplanned settlements in Kampala 430,000 83% 356,900 

TOTAL 1,619,142 48% 773,099 

 

TABLE 6 – 3-YEAR ESTIMATED PAYROLL EXPENSES 

Personnel FY 2008 FY 2009 FY 2010 

Field Trial Manager* $0 $14,000 $0 

Manufacturing $0 $0 $40,000 

Sales/Marketing $0 $0 $40,000 

Total People 0 2 2 

Total Payroll $0 $28,000 $80,000 

*Locally hired employee based in foreign field site, salary is adjusted for local market rates 
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FIGURE 1 – EFFECTS OF WASTEWATER CONTAMINANTS ON UV DISINFECTION 

 

FIGURE 2 – CONCEPT DRAWING OF PRODUCT AND USE 
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FIGURE 3A – POPULATION WITHOUT IMPROVED DRINKING WATER SOURCE 

 

 

FIGURE 3B – ACCESS TO IMPROVED WATER SOURCES IN SOUTH ASIA 

 

 

FIGURE 3C – ACCESS TO IMPROVED SANITATION IN SOUTH ASIA 
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FIGURE 4 – MONTHLY INCOME PER HOUSEHOLD IN BANGLADESH 

 

 

 

 

 

 

 

 

 

 

FIGURE 5 – RESOURCE AVAILABILITY IN DHAKA 
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FIGURE 6 – DHAKA REVENUE PROJECTIONS 

 

 

FIGURE 7 – COMPANY STRUCTURE 
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APPENDIX A 

USPTO SEARCHES 

 The following is a list of the queries to the USPTO regarding technologies related to our product. The number of 

results for each query is provided. An „Issued Patent‟ is defined as a patent that has already been fully issued by the USPTO. 

A „Published Patent Application‟ is defined as a patent application that has been filed at least 18 months ago and is still 

pending.  Higher numbers of „Published Patent Applications‟ indicate high levels of recent activity in that space. 

1) ttl/((UV or U-V or ultraviolet or ultra-violet or "ultra violet") and (water) and (purif$ or treat$ or clean$)) 

Issued Patents Results: 48 

Published Patent Application Results: 18 

2) ttl/((UV or U-V or ultraviolet or ultra-violet or "ultra violet") and (water) and (LED or "light emitting diode" or light-emitting-diode) and 

(purif$ or treat$ or clean$)) 

Issued Patents Results: 0 

Published Patent Application Results: 1 

3) aclm/((POU or "point of use" or point-of-use) and (UV or U-V or ultraviolet or ultra-violet or "ultra violet") and (water) and (LED or "light 

emitting diode" or light-emitting-diode)) 

Issued Patents Results: 4 

Published Patent Application Results: 0 

4) an/("sensor electronic technology" or SETI) 

Issued Patents Results: 16 

Published Patent Application Results: 1 

5) in/(asif and khan) or an/(asif and khan) 

Issued Patents Results: 15 

Published Patent Application Results: 23 

6) Aquastar 

Issued Patents Results: 49 

Published Patent Application Results: 37 

7) an/("meridian design") 

Issued Patents Results: 0 

Published Patent Application Results: 0 
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8) steripen or "steri pen" or steri-pen 

Issued Patents Results: 7 

Published Patent Application Results: 2 

9) in/(maiden and miles) or an/(maiden and miles) 

Issued Patents Results: 4 

Published Patent Application Results: 2 

10) an/(hydro-photon or "hydro photon" or hydrophoton) 

Issued Patents Results: 0 

11) aclm/((UV or U-V or ultraviolet or ultra-violet or "ultra violet") and (LED or light-emitting-diode or "light emitting diode") and (water)) 

Issued Patents Results: 37 

Published Patent Application Results: 90 

APPENDIX B 

SOCIAL RETURN ON INVESTMENT NUMBERS 

 Since infectious disease surveillance is poor in many countries, it is difficult to generate local estimates of SROI. 

However, using global data, we can obtain reasonable cost effectiveness estimates with confidence.  

 4 billion cases of diarrhea  

 88% cases of diarrhea due to unsafe water 

 3.52 billion cases of diarrhea due to unsafe water 

 220 million households 

 16 cases per household 

 40% WaterPlus efficacy (estimated based on similar interventions) 

 6.4 cases prevented/year * 5 years 

 32 cases prevented per household over 5 years, 2% deaths prevented 

 2% deaths prevented for people 5 years of age or less = 77 years of life lost * $534 year for 65 years = $694 (not 

included in present calculations) 

 Each case cost 7 days of lost productivity *1.5 dollars a day = $10.5 lost * $32 = $336 

 Finally, Population Services International found that providing their Certeza Product (disinfection + safe storage) 

could be expected to reduce 0.56 disability adjusted life years per household in Mozambique, which again using 

$1.5/day income represents $299 saved which is agreeable with our estimates. 

APPENDIX C 

COMPONENT PRICE EVOLUTION ANALYSIS 

We analyzed the bill of materials for a product and modeled the price evolution for the next five years. Currently 

the only viable source for the UV-LEDs is S-ET,Inc. However, there are encouraging signs that other firms are 

planning to enter this market. The following chart, created from the most recent S-ET price list, shows the impact 

that order size has the price per LED. This chart uses the 260nm flat package LED. 



 

35 

 

As the chart shows, the price begins to fall significantly at orders greater than 1000 units. We have defined the 

three distinct linear regions as Low volume (1 to 1k), Medium volume (1k to 10k) , and High volume (10k to 

1M). Because the UV-LED is the most expensive component in the product, its price characteristic drives the 

low-medium-high volume designation. The table below shows the cost evolution of the product components. 

Production Amount       

Low (1-1k) 1,000       

Med (1k-10k) 8,000       

High (10k-
1M) 

1,000,000 
      

        

Item 
Scale 
Factor 

Prod. Level 2008 2009 2010 2011 2012 

  Low $1,276.23 $681.68 $378.30 $221.46 $138.66 

Retail Price 4 Med $367.17 $218.01 $138.57 $94.74 $69.34 

  High $132.11 $92.89 $69.42 $54.42 $44.17 

Bill of 

Materials + 

Mfc. Cost 

 Low $319.06 $170.42 $94.58 $55.36 $34.66 

 Med $91.79 $54.50 $34.64 $23.68 $17.33 

 High 
$33.03 $23.22 $17.35 $13.60 $11.04 

Manufacturing 

Cost 

 Low $29.01 $15.49 $8.60 $5.03 $3.15 

10% Med $8.34 $4.95 $3.15 $2.15 $1.58 

 High $3.00 $2.11 $1.58 $1.24 $1.00 

Total Bill of 

Materials 

 Low $290.05 $154.93 $85.98 $50.33 $31.51 

 Med $83.45 $49.55 $31.49 $21.53 $15.76 

 High $30.02 $21.11 $15.78 $12.37 $10.04 

 # of LEDs Low $262.05 $131.03 $65.51 $32.76 $16.38 

UV-LED 2 Med $61.20 $30.60 $15.30 $7.65 $3.82 

  High $12.52 $6.26 $3.13 $1.57 $0.78 

  Low $4.00 $3.00 $2.25 $1.69 $1.27 

Circuitry 75% Med $3.50 $2.63 $1.97 $1.48 $1.11 

  High $3.00 $2.25 $1.69 $1.27 $0.95 

  Low $6.00 $5.40 $4.86 $4.37 $3.94 

Valve 90% Med $4.75 $4.28 $3.85 $3.46 $3.12 

  High $3.50 $3.15 $2.84 $2.55 $2.30 

  Low $4.00 $3.60 $3.24 $2.92 $2.62 

Casing 90% Med $3.00 $2.70 $2.43 $2.19 $1.97 

  High $2.00 $1.80 $1.62 $1.46 $1.31 

  Low $3.00 $2.55 $2.17 $1.84 $1.57 

Mfc. Misc. 85% Med $2.00 $1.70 $1.45 $1.23 $1.04 

  High $2.00 $1.70 $1.45 $1.23 $1.04 

  Low $5.00 $4.25 $3.61 $3.07 $2.61 

Battery 85% Med $4.00 $3.40 $2.89 $2.46 $2.09 

  High $3.00 $2.55 $2.17 $1.84 $1.57 

$0 
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$300 

1 10 100 1,000 10,000 100,000 1,000,000 
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S-ET Unit Price, Present (2007) 
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  Low $6.00 $5.10 $4.34 $3.68 $3.13 

Transformer 85% Med $5.00 $4.25 $3.61 $3.07 $2.61 

  High $4.00 $3.40 $2.89 $2.46 $2.09 

  Low $35.00 $21.00 $12.60 $7.56 $4.54 

Solar 60% Med $28.00 $16.80 $10.08 $6.05 $3.63 

  High $20.00 $12.00 $7.20 $4.32 $2.59 

  Low $5.00 $4.00 $3.20 $2.56 $2.05 

Dynamo 80% Med $4.00 $3.20 $2.56 $2.05 $1.64 

  High $3.50 $2.80 $2.24 $1.79 $1.43 

 

The UV-LED is the primary cost driver, as the comparative component cost charts for different production 

volumes show below. 
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As the charts show, the UV-LED price significantly falls in comparison to the other components.  

APPENDIX D 

DHAKA MARKET ANALYSIS 

When estimating the sales forecast for Dhaka on a quarter-on-quarter basis, we needed to estimate the population 

who would be in need of our product, data on their ability to pay, and a quarter-on-quarter prediction on how 

much of the target segment households we would capture. Fortunately, detailed data on the urban population of 

Dhaka was found at the Bangladesh Bureau of Statistics. Particularly useful was a breakdown of Dhaka‟s 

population into quintiles from poorest to wealthiest, and critical characteristics of each quintile, such as 

percentage access to electricity, percentage lacking sanitation, and estimated number of households in each 

quintile. The methodology used to estimate number of households sold is shown below. 

Dhaka Population:  12,000,000      

Per Quintile:  2,400,000          

          

    Capture Percentages 

Quintile Electricity % 
Lack of 

Sanitation  
Households Q7 Q8 

 
Q9 

 
Q10 

 
Q11 

 
Q12 

 

1 88% 55% 1,161,600 0.04% 0.05% 0.07% 0.10% 0.15% 0.20% 

2 91% 40% 873,600 0.06% 0.07% 0.08% 0.10% 0.15% 0.24% 

3 96% 25% 576,000 0.05% 0.06% 0.07% 0.10% 0.15% 0.30% 

4 100% 15% 360,000 0.03% 0.04% 0.05% 0.08% 0.12% 0.35% 

5 100% 5% 120,000 0.05% 0.07% 0.10% 0.15% 0.20% 0.41% 

   3,091,200 1444.8 1765.92 2215.2 3079.2 4588.8 7899.84 

 

Using the estimated number of households for each quarter, we can estimate the revenues, expenses, and profit. 

Qtr 

Per Unit  

COGS+ 

Labor 

Markup 

Per Unit  

Selling 

Price 

Households  

Captured 

Total  

Revenues 

Unit  

Expense 
Labor 

Overhead  

(% of Sales) 

Overhead  

Expenses 

Total  

Expenses 
Profit 

Q7 $55  1.1 $61  1445 $87,410  $79,464  $30,000 20% $17,482  $126,946  ($39,536) 

Q8 $45  1.25 $56  1766 $99,333  $79,466  $30,000 20% $19,867  $129,333  ($30,000) 

Q9 $38  1.3 $49  2215 $109,431  $84,178  $30,000 22% $24,075  $138,252  ($28,822) 

Q10 $32  1.5 $48  3079 $147,802  $98,534  $30,000 23% $33,994  $162,529  ($14,727) 

Q11 $26  1.75 $46  4589 $208,790  $119,309  $30,000 23% $48,022  $197,331  $11,460  

Q12 $20  2 $40  7900 $315,994  $157,997  $40,000 23% $72,679  $270,675  $45,318  

 

Note the table above is only applicable to the city of Dhaka.  
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APPENDIX E 

COMPANY WIDE FINANCIAL PROJECTION METHODOLOGY 

Quarter 
Per Unit  

COGS+Labor 

Per 
Unit  

Selling 
Price 

Households  
Captured 

Total 
Revenues 

Unit 
Expense 

Labor 
Overhead  
Expenses 

Total 
Expenses 

Cumulative 
Profit 

Q1 - - - $1,500  - - - $6,000  ($4,500) 

Q2 - - - $5,000  - - - $6,000  ($5,500) 

Q3 - - - $0  - - $500  $37,500  ($43,000) 

Q4 - - - $0  - - $500  $37,500  ($80,500) 

Q5 - - - $0  - - $500  $7,500  ($88,000) 

Q6 - - - $0  - - $500  $10,000  ($98,000) 

Q7 $55  $61  1445 $87,410  $79,464  $30,000 $17,482  $126,946  ($137,536) 

Q8 $45  $56  1766 $99,333  $79,466  $30,000 $19,867  $129,333  ($167,536) 

Q9 $38  $49  2215 $109,431  $84,178  $30,000 $24,075  $138,252  ($196,357) 

Q10 $32  $48  3079 $147,802  $98,534  $30,000 $33,994  $162,529  ($211,084) 

Q11 $26  $46  4589 $208,790  $119,309  $30,000 $48,022  $197,331  ($199,625) 

Q12 $20  $40  7900 $315,994  $157,997  $40,000 $72,679  $270,675  ($154,306) 

Q13 $18  $36  8500 $306,000  $153,000  $50,000 $70,380  $273,380  ($121,686) 

Q14 $18  $36  8500 $306,000  $153,000  $50,000 $70,380  $273,380  ($89,066) 

Q15 $18  $36  9000 $324,000  $162,000  $60,000 $74,520  $296,520  ($61,586) 

Q16 $17  $34  9000 $306,000  $153,000  $60,000 $70,380  $283,380  ($38,966) 

Q17 $17  $34  9500 $323,000  $161,500  $60,000 $74,290  $295,790  ($11,756) 

Q18 $16  $32  9500 $304,000  $152,000  $65,000 $69,920  $286,920  $5,324  

Q19 $16  $32  10000 $320,000  $160,000  $65,000 $73,600  $298,600  $26,724  

Q20 $15  $33  10000 $330,000  $150,000  $70,000 $75,900  $295,900  $60,824  

Q21 $15  $33  10500 $346,500  $157,500  $70,000 $79,695  $307,195  $100,129  

Q22 $15  $33  10500 $346,500  $157,500  $75,000 $83,160  $315,660  $130,969  

Q23 $14  $32  11000 $354,200  $154,000  $80,000 $85,008  $319,008  $166,161  

Q24 $14  $32  11000 $354,200  $154,000  $90,000 $85,008  $329,008  $191,353  
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