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I. Executive Summary
Surya is a for-profit social enterprise which seeks to solve the clean cooking problem. The clean cooking
problem is a worldwide issue which stems from people using solid fuels such as wood or dung patties to
build and cook on stoves inside their homes, exposing them and their families to harmful smoke. Surya,
in collaboration with the Sustainability Institute at the University of Illinois at Urbana-Champaign has
developed a solar cooking technology and enterprise plan to solve this problem.
A solar disc has been developed by the Sustainability Institute which can be heated in a reflector until it
reaches a temperature suitable for cooking, which it can maintain for several hours. These discs, called
Sun Buckets, mimic cooking on a gas stove, something most people are familiar and comfortable with.
Rather than each household owning and being responsible for their own Sun Bucket, Surya will have a
team of enterprise owners who own, charge, and deliver the Sun Buckets to subscribing families each
day around meal times. Each delivery will cost just 5 rupees, which is equivalent to a 25% savings per
meal.
Surya plans to launch in southern India, beginning in villages surrounding Bangalore and expanding
throughout southern and central India by the end of the first 5 years. With an initial investment of
$500,000 Surya will break even after year 2.

II. Situation Analysis
Surya is a multidisciplinary team with experience ranging from business to design to engineering.
Formed in September 2015, this team has been working hard together for over 8 months to develop the
best solution. The four primary team members are Taylor Boyke, Ayush Gupta, David Thrift, and Erin
Usmen, who have been helped by Nora Benson and David Patel in the areas of initial concept
development and financial analysis, respectively. Taylor Boyke has experience in mechanical engineering
and is the head of Engineering and Product Development; Ayush Gupta is an expert in energy systems
and is the head of Sustainability and Implementation; David Thrift is an industrial designer and heads
Design and Manufacturing, and Erin Usmen is an MBA with a concentration in employee relations and is
the head of Customer Relations, Marketing, and Business Services. With such a diverse, well-rounded
group of individuals, Surya is well equipped to tackle the clean cooking problem.

A. Internal Strengths and Weaknesses
Strengths
Our organization, Surya (the Hindi word for “sun”), demonstrates numerous internal strengths. First, our
organization has collaborated with Bruce Litchfield and his team at the National Soybean Research Lab
at the University of Illinois at Urbana-Champaign, where we can learn and benefit from his team’s
knowledge and expertise about solar technology. Bruce is the Assistant Dean of Undergraduate
Programs in the College of Engineering and his team has been working on “Sun Buckets,” which is a
device that collects and stores solar energy to provide a safe and affordable alternative to cooking over
fire. By building on current research and working with technical experts, we can ensure that our solution
will be feasible as well as technically sound before launch and implementation. We also plan to work
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with a local non-profit organization called SHARAN1, or the Sanctuary for Health and Reconnection to
Animals and Nature, whose goal is to spread awareness about holistic health and promote an
ecologically sustainable and compassionate lifestyle. By working with an experienced group like
SHARAN, we can better implement our solutions because they can help us understand the needs of the
community and communicate our mission in a way that is meaningful, relevant, and culturally sensitive.
Another strength Surya has is our diversity of backgrounds. Our executive team is comprised of a
mechanical engineer, a master’s student in energy systems, a senior industrial design student, and a 2nd
year MBA. This cross-functional approach to product development leverages the broad range of
expertise that scholars of such disparate fields can offer and provides a foundation for a comprehensive,
cohesive, and balanced business solution. In addition to the collective knowledge we brought as we
began the project, we also gathered a substantial amount of useful data on cooking in India through
exhaustive interviews and observations from our field research. By combining the analysis of the
invaluable insights we discovered with the application of a rigorous prototyping methodology, we were
able to work toward not only designing a successful product but also providing an important social
benefit.

Weaknesses
Surya’s weaknesses include the fact that we currently lack financial resources and must rely on outside
funding to start and grow the business. Although we conducted field research, we are still designing for a
lifestyle we do not live and thus cannot fully understand (at least, not first-hand). Furthermore, we are
geographically distant from the implementation sites and will face both financial as well as logistical
challenges as a result. Our lack of an expansive on the ground network for implementation and education
will pose additional challenges as well. We plan to mitigate these challenges by relying on the initial
support that SHARAN can provide. Moreover, it will be difficult to build brand awareness as a start-up
company. We first have to communicate our value proposition to the community and convince them to
adopt a new technology and product. We anticipate facing challenges in gaining visibility and will need to
be aggressive in garnering the support of early adopters who can influence others in the community to
use the product as well.

B. External Opportunities and Threats
There exists amazing opportunity to reverse some of the environmental and health risks created by
traditional cooking methods. Whether people are using gas stoves, wood fires, or a combination of the
two, they are contributing to depletion of natural resources. Gas stoves use natural gases as fuel, which
although readily available are not renewable; eventually the natural gases used to create these cooking
gases will not be available. Additionally, although the fuel burns clean relative to other fuel sources it
does emit carbon monoxide into the atmosphere, which is a greenhouse gas and contributes to global
warming in large quantities. All of these effects come simply from the fuel alone. The manufacturing
processes associated with producing gas canisters along with the post-usage disposal add additional
avenues for ecological damage.

1

https://sharan-india.org/about-us/
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Wood stoves are even worse than gas when it comes to environmental impact. Although they do not
rely on harmful refining and processing, when fueled with wood or other plant material they contribute
to deforestation when people rely on wood fuel in large numbers. Additionally, when wood and other
natural fuels burn they emit harmful fumes that are dangerous to both human health and the
environment. According to the World Health Organization, four million people die each year due to
cooking related air pollution. With 400 million people in India exposed to indoor air pollution caused by
cook stoves, the health risks associated with cooking are incredibly high.
By relying on other sources of energy in addition to gas we want to reduce the reliance- and ultimately
the production- on natural gas and wood as a fuel source in exchange for renewable energy supplied by
the sun. Although gas cooking would still be an element of the design, our hope is that we’ll see the
consumption of gas decrease.
The main obstacle Sun Buckets faces relating to ecological impact is procuring the chemicals necessary
to create the thermal retention ability of the solar disc. In large amounts these chemicals can be used to
create explosives and are therefore closely regulated in India. Finding an alternate way to create the
heat storage effect without use of the chemicals would significantly increase the ease of production in
India. Fortunately that is the only environmental challenge Sun Buckets faces, as the manufacturing of
the product is simple and uses low-impact methods.

Macro Environment
Currently 87% of the rural and 26% of the urban households use biomass for cooking food. Women in
India spend 5-8 hours every day in cooking related activities out of which 20% is roughly devoted to
collection of fuel. This figure is of course an average because while some households buy wood from
service providers who deliver it at their house, some other people also go to fetch wood miles away
from their houses every day

Market
There is a ten-billion-dollar global market with three billion people still using solid fuels to cook with.
According to the World Health Organization, there are around 700 million people in India who are
affected2.

Competition
Competition in the solar cooking arena is virtually non-existent in India. While solar energy itself is not
uncommon--it is often used for heating water or charging phones--using it for cooking is a new
application. While there are various small start-ups similar to us who are working to make solar cooking
more practical, affordable, and desirable for the everyday cook, no single, large company (or handful of
companies) dominate this industry.
The main source of competition comes from gas stove suppliers such as Butterfly and Surya Flame.
Whether they were purchased, received as a wedding gift, or given by a politician in exchange for
support, many people already own gas stoves. They are easy to use, affordable, and serve the needs of
home cooks and chefs alike. People prize them for their speed and rely on them when they need to cook
something in a hurry, something that traditional solar cooking struggles with. Additionally, these stoves
are relatively inexpensive compared to the benefits received from ownership. While the purchase of fuel

2
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canisters is a recurring expense, these gas canisters are often subsidized by the government and will last
a family anywhere between one and two months. Sparing 300 INR every month and a half is a small
price to pay for having a reliable cooking source which satisfies all the customers’ needs and is easy to
operate.
To the best of our knowledge there is no other product currently available that combines solar and gas
cooking into a single system the way ours does. Having a gas stove that is compatible with a solar disc is
a new and novel idea that we hope can compete with the pre-existing alternatives currently being
offered. The most challenging barrier to overcome with our product is the reticence of consumers and
the unfamiliarity of how solar energy works and how it would work in terms of cooking. Many people
who we have spoken to have expressed doubt and concern about the ability of the solar disc to heat up
properly, achieve a high enough cooking temperature, maintain that temperature long enough to cook a
meal, and regulate the temperature. These concerns coupled with their lack of understanding of the
underlying technology behind the hybrid stove create our largest source of competition: competition
with ourselves. By finding a way to convince customers that our hybrid stove is just as reliable and easy
to use as their current gas stoves- as well as safer and cheaper- we will be able to overcome our selfcreated competition and become a successful enterprise.

Customer Information
The profile of our target customer is a homemaker (nearly 100%, if not all female), aged 16-35, who is
married with children. As a consequence of living in a rural subsistence community, her main concerns
are a lack of money, lack of education, and a lack of access to affordable, convenient, and healthy
alternatives to cooking over fire. Her trusted information sources include other family members,
influential members of the community, and often celebrities. Her most important priority in life is to
provide for her family.
With regards to who she buys products or services from, she prefers someone she knows and has done
business with before. Word of mouth and reputation is of the utmost importance in her community. She
also really cares about buying from someone who charges reasonable prices and delivers high quality
products.
When we interviewed these women, the most common concerns they shared were that they don’t want
to change their habits. They were reluctant to adopt new products if they are too expensive or if they
don’t understand how it works. They also wondered how they could avoid attracting unwanted
attention (theft, police, etc.) or how they could ensure the safety of their children.
Our research indicated that these customers want low-cost, convenient, safe, and easy to use options.
When designing the Sun Bucket Hybrid, we made sure to address and serve their needs by offering
affordability, convenience, clean fuel, accessibility, and safety.

III. Mission/Objectives in Terms of Profits, People, and Planet
As previously mentioned, people still cook and heat their homes using solid fuels over open fires and/or
leaky gas stoves. Such practices produce high levels of indoor air pollution that have significant and longterm negative health impacts. The organization’s mission and objectives are to create an affordable,
convenient, safe, and most importantly, viable solution to the clean cooking problem so that exposure
to smoke and other harmful pollutants are drastically reduced. We seek to improve the lives of people in
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subsistence communities who are most affected by these problems by offering cleaner and more
efficient household cooking solutions which will encourage and empower them to lead safer and
healthier lives.
Our official mission statement is the following:
“We encourage and empower people in subsistence communities to lead safer and healthier lives by
providing cleaner and more sustainable household cooking solutions.”
Our objectives will not only help people and have a positive impact on the planet by reducing fuel
consumption, but will also be profitable while addressing a growing need for improved cooking options
and solutions. We believe our organization will be sustainable and that we can expand our technology
into additional applications that will address some of the other needs of our target market. By focusing
on profitable endeavors and solutions, we can continue to offer products that will address the
immediate as well as long-term concerns of our customers.

IV. Field Research and Product Development
A. Discussion of Learning from Virtual Immersion and Emersion
The virtual immersion exercises conducted in the beginning of the course served as an introduction to
subsistence marketplaces and the experiences of those living in such contexts. Given that these were
introductory experiences, we were not able to fully understand the complexity of subsistence markets,
but rather gained insight into the main challenges faced by buyers and sellers in these contexts. Through
case studies, textbook readings, in class exercises, and interviews we learned about the importance of
one-to-one interactions between buyers and sellers, the effects illiteracy and low education have on
buying habits, and the alternate consumer skills that subsistence level customers develop to cope with
their circumstances. All of these insights prepared us for what we would experience in our trip to India
over winter break and allowed us to understand more deeply the lives and lifestyles of the people who
we are designing for.

B. Description of Idea Generation and Screening
Idea generation was a long process completed through the course of many weeks both inside and
outside of the classroom. Through brainstorming activities done in class, to virtual and live interviews
conducted with potential customers in India, to discussions within our group and with our sponsor we
were able to come up with a variety of solutions which we believed could improve the cooking situation
in India and help subsistence level consumers transition to a cleaner, safer, and healthier way to cook.
These ideas ranged from commercial to residential solutions, from alternative energy to improvements
to pre-existing cooking methods and before concept selection was completed we had thought of eight
viable, independent solutions.

Discussion of Process and Outcomes and Appendix of Matrix
Concepts were evaluated using the following criteria, each weighted to reflect its level of importance:
cleanliness of fuel, convenience, safety, performance, affordability, and adaptability. Weights ranged
from 1 to 5 with 5 signifying that the criteria was exceptionally important and concepts were scored
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from 1 to 9 with 9 representing the best performance for a given criteria. The concept which performed
best using the selection matrix was the Gas ATM, which was inspired by our trip to the Sulabh Center in
Delhi where for a small fee residents could fill up vessels from a filtered water tap any time of day. We
decided to forgo this idea in favor of a hybrid stove for commercial applications because although the
gas ATM would make the process of obtaining and refilling gas canisters easier, it does not solve the
clean cooking problem like a solar-electric hybrid stove will. Furthermore, our sponsor works in the area
of solar cooking and with their knowledge and support we will be able to develop a much more
comprehensive solution than we could have for any of the other potential concepts.

Evaluation
Criteria

Weight

Hybrid
stove

Ash
pellets

Personal
Solar
Bucket

Gas
ATM

Biogas
generator

Solar
Enterprise

Smokeless
wood stove

Community
kitchen

Clean Fuel

3

6

1

9

3

6

9

1

9

Convenience

5

6

3

3

9

3

6

9

1

Safety

3

6

1

3

6

3

9

3

6

Performance

4

9

6

3

9

6

6

6

6

Affordability

3

9

6

6

9

6

9

9

6

Adaptability

5

6

3

1

9

6

3

9

1

159

78

86

180

114

150

153

97

Raw Score

C. Market Research
Our Market Research primarily consisted of field research conducted on a 10-day trip to various parts of
India where we conducted interviews in urban as well as rural villages in areas including Tamil Nadu,
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Karnataka, and Haryana. We spoke with housewives, day care workers, cooks, street vendors, and even
a husband or two to learn about how people eat, cook, and to understand what they value most.
Although we prepared questions ahead of time (see Appendix A), we developed new questions over the
course of the trip to adapt to and implement the new insights we learned so that our questions were
more relevant and more relatable to our interviewees.

D. Learning and Reflection from Field Research
For the past eight months, we have been working on better understanding the ecosystem surrounding
this problem. Through readings, case studies, virtual interviews, and a two week long immersion trip to
India we’ve come to better understand the intricacies, nuances, and unique challenges it encapsulates.
For example, before going to India we believed that a large portion of subsistence households were
cooking exclusively on wood stoves. After visiting the homes of a few women and speaking with them
we realized that this was far from the truth. Not only did they own gas stoves, but some of them had
eliminated their wood stove entirely in favor of the ease and convenience of a gas stove. Those who
maintained a wood stove in addition to a gas stove, and there were many such women, often told us
how they used the wood stove for simple things like boiling water for cooking or drinking or heating
water for bathing—activities that don’t require fast, intense, well controlled heat. They told us that
saving money was a huge priority for them and their families and that they looked for places to save a
few rupees whenever possible. They were worried that the smoke from their wood stoves might be
harming them, but they were more worried about feeding their families and saving as much money as
possible.
We met with commercial food vendors and caterers as well, curious about what kinds of cooking
challenges existed outside the home. Speaking with these men revealed that they had entirely different
priorities than those of the housewives we had previously met with. Whereas the housewives valued
saving money over saving time, the cooks prized speed and efficiency over saving a little money. They
were more interested in a solution that saved them time and allowed them to serve their customers as
quickly as possible. And if that meant spending a few extra rupees then that’s what they would do.
When we first went to India, we were under the impression that everyone was cooking over fire and
that they had little to no other alternatives. When we began conducting interviews, we discovered that
almost everyone we spoke with was using a gas stove, and that this was a growing trend. We found out
that the government is heavily subsidizing the cost of the stoves, and even sometimes giving them to
people for free. Although people still cook over fire to reduce fuel costs (especially if they are not in a
rush), they primarily cook over gas because it’s easier, faster, and generally more convenient. This
information drastically changed our approach because considering the fact that Americans cook over
gas stoves, how could we suggest to them that they use a technology different from ours? We also
learned that although they were enthusiastic about adopting new technologies, they were reluctant at
the same time because they weren’t sure how and even if the alternative options would work.
When we showed people the prototype of the original Sun Bucket, we received mixed results. People
were curious and excited about it because they were attracted to the idea of a renewable source of
energy. On the other hand, they were concerned about how it worked, how long it would take to cook,
how easy it was to use, and how much it would cost. They wanted to know how long it would stay hot, if
they could regulate the temperature, and how long it would take to heat up so they could start cooking.
All of these concerns were valid, so we decided to design a hybrid solution of combining solar
technology with gas cooking which would take these concerns into consideration and address their
10

needs. This hybrid stove will be particularly appealing to our target market because they will not have to
drastically change any of their behaviors or their cooking style of choice (or apparatus). For those who
already own a gas stove (which was nearly everyone we interviewed), they can simply use the solar
technology to supplement the gas they use and reduce their overall fuel costs.

E. Articulating Needs
Needs-Drivers-Context
Our extensive research, both in the field and through virtual interactions, led us to the insights about the
following needs:
Adaptability
People in subsistence communities have been using biomass as a source of heat for several centuries. It
is cheap and easily deployable. From our field research we also realized that many, if not all, are using
gas stoves for cooking as a supplement to the burning wood or cow dung. Adoption of an entirely new
technological concept is very difficult for these communities because of several barriers like trust
concerns, performance doubts, and an understanding of the problems that exist with the current
methods. We need an adaptable solution which is not an abstraction to these people. They will never
use something they do not understand, however beneficial it might be for them. Most women in villages
now work in community groups or on farms or in towns to add to their family income and give their
children education and a better life. They will appreciate a convenient and quick solution to their
problems.
Affordability
Affordability is one of the most important conditions for subsistence communities, for any decision in
their lifestyle. People want to save as much money as they can, and contrary to conventional belief, if
provided with satisfactory explanation they are willing to pay an upfront to reduce their overall costs
and increase their yearly savings.
Safety
Given the limited living space inside the houses of these communities, the proximity to the firewood or
a burning gas can be very dangerous. A very clean cooking system may be unsafe by its inherent design.
Safety during cooking is of paramount importance.
Accessibility
The solution product has to be accessible to the villages. Wood is cheap but people have to go and
spend hours collecting it. Gas is convenient only because it is delivered to the households at their
doorstep. Limitations like transportation channels, fuel availability, logistics, size of operations, and lack
of subsidies may make a product inaccessible to the households.
Clean
The fire hazard, smoke and gaseous emissions, and the constant ash-dust in the air are a one of the
biggest causes of most respiratory problems in villages and small towns. A clean cooking system is
envisioned to use a source of energy other than wood or compressed natural gas. This is not just for the
household health but also for the greater good of the environment. There is a large shift being seen in
the energy industry from conventional fossil based fuels to unconventional and cleaner fuels.
11

We have listed some of these needs below:

Needs and Sub-needs
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The needs deconstruction activities (bottom up and top down) and sponsor meetings led us to shortlist
eight different ideas that could be pursued to solve the problem. Through the trip we were able to
capture the most important needs of the customers and the relative importance of these needs to the
customers. This helped us in constructing the evaluation matrix and coming up with the ranking of the
concepts.
Please see the figures below for the Top-down and Bottom-up Need Deconstruction diagrams:

Bottom-up Need Deconstruction

Top-down Need Deconstruction
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The potential market could be divided into domestic and commercial sectors. While most of our
research was based upon domestic users, we are also considering catering to commercial cooking needs,
like caterers, restaurant owners, and roadside food stall owners. The ecosystem for each sector will be
entirely different but the idea for the solution will be more or less the same; using thermal solar energy
through solar salt buckets to heat/cook food. Thus every sector’s ecosystem has similar testing and
installation. The value proposition, the pricing model, the operations and scale of business will be
different for the different sectors.
While the core concept will revolve around heating food with thermal energy of the sun through solar
salt (solar bucket), the physical appearance of solar bucket is envisioned to change with time, customer
comfort and use frequency. There are a number of different augmentations to the product like heat
indication, safety regulations maintenance kit, and possible a method to regulate heat flow to the food
too.

F. Concept Generation and Evaluation
Concept Testing
Our concept will need to be tested to ensure that it is not only technically sound but functional in many
unpredictable settings and situations. Having a device that retains heat well is pragmatically useless if it
does not meet certain other criteria such as safety, ability to manufacture, a long lifespan, low
14

maintenance, etc. and shall be tested as such to ensure it meets these qualifications. To do this user
interviews and surveys, as well as field research will be matched against an evaluation matrix to see
objectively the strengths and weaknesses of the prototype. Above all the concept will be tested on the
target market's willingness to accept and incorporate this new technology into their daily lives, because
if they do not it will not be successful.

Prototype
Prototyping in the initial stages will be done through use of simple materials and digital work to ensure
rapid iteration. Prototypes will be produced to full scale so that mock usage testing can be performed.
This will ensure the least room for error when a prototype is created by the sponsor with real materials.

G. Technical Specifications and Detailed Drawings
Needs
More traditional methods of cooking such as the use of gas and/or wood have systems and
infrastructures around them that allow them to be used easily, quickly, and for a low cost. Although the
solar cooker will be good for their health and for the environment, it has been the team’s post-fieldwork
insight that these are abstract concerns that those who live a subsistence lifestyle are less concerned
about. Subsistence communities were found to be more focused on the concrete; the desire to feed
their family consistently and to do so affordably. Therefore, the value proposition for this device will
need to ensure that it is a time and money saver with the health and ecological benefits seen as
lagniappe.
Some of the few requirements derived from the needs are:





Remove the cooking system from the ground by providing some sort of stand
A thermal light indicator for easy identification of the temperature of the hot system/bucket.
A stove vs. oven vs. barbeque
The entire system should be easily portable, and easily dismantled

Technical System Attributes









Ergonomic design
Clean/smokeless
Low emissions
Small/portable
Easy to use/intuitive
Affordable
Reliable/sturdy/long lifetime
Acceptable for traditional Indian cooking

Metrics
The following metrics will be used for evaluation of the performance of the product:






Time to cook a meal of rice = x minutes
Thermal efficiency = useful heat transferred to food/total heat captured from the solar collector
Dimensions = x*y*z cubic cm
Useful energy per unit = x MJ
Estimated price for end use = INR x per month
15

Benchmarks
Gas stove:
Price of a cylinder = INR 600 (unsubsidized)
= INR 400 (subsidized)
Gas consumption = 15 days (cities) 3
= 30 to 45 days (villages)
Price of Gas stove = INR 2000 to 8000
Life cycle of a gas stove = 10-15 years
Average annual spending for cooking on gas = 5000/12 + 600*12 = INR 6500
= USD 100 (approx.)

= INR 500 per month

Technical Specifications
The following are the specifications for the design of the solution:
Useful energy per unit = 2 MJ
Dimensions = xx*yy*zz cubic cm
Heating rate declines with time only while cooking, but can be conserved decently with insulation
otherwise.
Initial estimated cost to customers = INR 250 per month
Failure here can be defined as the inability to reach a certain pre-defined performance level. Failure rate
cannot be identified without sufficient testing but causes of failure can be discussed.
Major causes of failure include lack of sufficient sunlight, material failure due to thermal expansion and
contraction, unaccounted losses to the surroundings due to loose insulation, and damage accounted to
careless transportation or mishandling the equipment.

Packaging
Packaging design will be important to the successful adoption and implementation of this product.
Packaging will be used to improve the effectiveness of the solar cooker in two areas. Firstly, it shall,
through its design, easily educate even an illiterate user as to the purpose and function of the cooker. By
doing so dedicated education costs will be reduced and a quicker rate of adoption will be seen. Secondly
the packaging design must attempt to improve transportation and implementation costs. The product
will be designed in such a way that when packaged it can be transported easily, and cheaply, in bulk.
Possibly the packaging can be repurposed as an educational shop display/ advertisement.

Ecosystem and Process

3

User Guide for India’s 2047 Energy Calculator, Cooking Sector, <www.indiaenergy.com>
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As discussed before, the technical concept and installation will be similar for both, domestic and
commercial uses, but the price and business model, the communication strategy and the ecosystem will
be entirely different and thus we will have to come up with individual packages for the two sectors.

For Domestic Use
The ecosystem of the subsistence communities demands a communication strategy focused on the
safety and convenience of using the new cooking system. Contrary to general belief, the subsistence
households are not just sensitive to the prices but are more concerned about convenience, the ease of
cooking, adaptability and time criticality of any change in their lives. Most houses have women cooks
and many women are also doing other odd jobs like working on a farm or daily wage jobs. In such a tight
schedule they want their current needs to be met immediately and with high reliability. Once the homemakers are convinced about the value proposition of the product, they will see a demonstration of how
the system actually works, along with its own set of do’s and don’ts. This step in the process is followed
by the subscription of the service (daily, monthly or yearly) which also might involve micro-financing the
families for payment of the subscription. A security deposit, however desirable, is not practical in these
communities as trust is a big factor that cannot be gained pre-service.
The households do not need to buy the entire system but only need to rent the cooking stand (hybrid
stove) and the solar bucket to cook food as and when they desire to use the system. Upon order, the
solar bucket will be delivered at their homes, which can be used to cook upon with the hybrid stove
(which can be bought or rented likewise). After the cooking, if the solar bucket is still hot enough, it can
be used to keep the food warm for some time. Once the service of the solar bucket is over, the family
may call the service providers to collect the solar bucket back. In any case the service provider will be
coming the next day to collect the solar bucket (with proper inspection) along with the payment. The
payment will be paid post-service to keep the trust of the people.

For Commercial Use
The commercial sector (restaurants, road side vendors, and caterers) are more profit-driven and thus
the product for them will have a separate pricing model. Besides communication, which a big step in the
process here too, the demonstration and installation are now equally important. The commercial sector
largely can be divided into mobile and stationary. Currently we are focusing on the stationary
commercial cooks as accountability becomes easier in that case for such a technology (franchise model).
Now the commercial cooks can rent the solar bucket or they can buy the solar dish and the bucket. In
the latter case, the service provider will arrange for the finances, with/without the help of the service
providers and install the entire setup on their roofs (or any other desirable and productive location).

Preliminary Cost Analysis
Our preliminary costs come from Bruce Litchfield and Matthew Alonso’s team at the Sustainability
Institute. The costs below are for Sun Buckets alone, and Surya added to their model by incorporating
their product into the Sun Bucket Hybrid.
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H. Augmented Solution
The solar cooker design is not only a product but a service model to aid in implementation and adoption
as well. Therefore, the core product will need to be supplemented. The core of the design is the sun
bucket salt containers themselves. Then there is the required mirror to heat these up. Next there will
need to be a device to aid in the movement of the salt from the location of heating to the transport
vehicle. The transport vehicle will require some type of mount to safely carry many of these salts, and
perhaps a way to keep them contained and insulated. At the residence there will need to be a stand to
hold the salt while it is used to cook. The homeowner may even require a container to keep salt safe
while it is cooling down, but no longer hot enough to be of use. Lastly, the person who sells all of these
devices will need a unique and cheap way of displaying the products to potential customers and
educating them on its use.
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I. Storyboard, Ecosystem

Fig. 1: For the enterprise owner, the day begins at dawn. The owner will set up the solar collectors,
position them, and place fresh, unheated Sun Buckets in them to be heated for the lunch delivery.

Fig. 2: At 10AM the first cycle is done. The enterprise owner carefully removes the heated Sun Buckets
and loads them onto a cart for delivery. Before leaving fresh, unheated Sun Buckets are placed in
the collectors for the dinner delivery.

Fig. 3: The first delivery is also the first pickup.
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Fig. 4: Homes or businesses that have reserved Sun Buckets for delivery receive them, and at the
same time return any cool Sun Buckets to the enterprise owner.

Fig. 5: The home or business can now use the Sun Buckets to cook and keep food warm for several hours. The above
process is repeated for dinner and the second delivery-pickup cycle.

J. Prototype

Fig. 1: The enterprise solar collector is a linear mirror for heating multiple Sun Buckets simultaneously.
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Fig. 2: Multiple Sun Buckets can be seen how they would be placed in the collector.

Fig. 4: The Sun Bucket itself has been designed to educate through appearance. It has been given design elements that
resemble traditional stovetops.
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Fig. 5: Reversible, temperature indicator strips will be added to all Sun Buckets to allow the user to know what
temperature they are working with and when it is safe to touch.

Fig. 6: The Solar Collector and Sun Buckets are designed to be flat packed and shipped easily. The materials are also
chosen to be cheap and widely available, standard aluminum extrusions.

K. Concept Testing
The conceptualization process began with interviews, was succeeded by the below exploratory
drawings, and followed with digital and physical prototyping.
The goals for the design were to make the device unintimidating, take up minimal space while
maximizing usefulness, source materials that are affordable for a subsistence consumer yet durable to
meet the needs of their lifestyle, design in such a way that it can be assembled and disassembled easily
and quickly, and make the device modular so repairs do not require purchase of a whole new system.
With regards to our respondents, the people we spoke with to ensure that the design would be
attractive and appealing included rural and urban homeowners of varying degrees of economic status,
professional cooks and caterers with small and large businesses, and our local sponsor. From these talks,
valuable insights were gathered and used to outline our design goals.
Our initial ideas were as follows:

1. Bicycle-Powered Generator
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Although this idea seemed interesting at first, we realized that it may not be the ideal solution for people
living in subsistence communities.

2. Bio Gas Generator

We also entertained the idea of designing a prototype using a bio gas generator, but decided against it
due to the complexity of logistics and potentially high costs.

3. Urine-Powered Generator
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Like the bio gas generator, the urine-powered generator concept seemed too complex, expensive, and
posed other challenges such as how to keep the generator clean and the process sanitary.

4. Preliminary Sketches of the Sun Bucket Hybrid
Below are the initial sketches we came up with when designing the prototype for the Sun Bucket Hybrid:
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V. Marketing Strategy
Our mission in terms of marketing strategy is to empower self-help groups so they can serve as
ambassadors for the Sun Bucket Hybrid. They will work with NGOs such as SHARAN to spread the word
about the product as well as educate customers on the dangers of cooking with solid fuels. They will also
help to demonstrate how to use the Sun Buckets by placing them on top of their gas stoves and ensure
that people are aware of how to protect themselves against gas leaks.
By offering safer and cleaner home cooking solutions, we will help people improve their health while
reducing their costs. The unique part of our strategy is that we will help people change their cooking
habits and exchange their wood stoves for a Sun Bucket Hybrid because the switching costs will be very
low. People are already used to cooking on their gas stoves, so learning to put the Sun Bucket on top of
their gas burners will not require a drastic change in their habits.
We have developed a block-party type approach in order to remove any source of intimidation our
customers might feel about using something so different and unfamiliar. With the help of our NGO
partner SHARAN, we will throw a block party for a village or community on behalf of Surya where we will
introduce our product in a casual environment. These block parties will be hosted both by Surya and by
the village reps (to establish a relationship and reputation with their future customers) and will feature
cooking demonstrations using Sun Bucket Hybrid, opportunities for people to try cooking on our product
for themselves, posters and informational material regarding the benefits of using Sun Bucket Hybrid
and the science behind solar cooking, and a health area where people can receive a complimentary
respiratory exam and learn about the effects of cooking with solid fuels. There will also be free food
(cooked using Sun Bucket Hybrid), music, and a lively atmosphere in order to encourage people to come
out and try our product. Furthermore, we will introduce trial offers and multiple membership and
payment options so people can choose whichever option is most suitable to their needs.
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A. Target Market Selection Rationale Based on Market Research
The target market for the hybrid Sun Bucket is subsistence level households in rural to semi-rural areas.
This selection was made based on the information gathered over the course of many months through
extensive interviewing and field research. Our research was comprehensive and exhaustive and covered
a variety of potential customer segments in various environments in order help us best identify the ideal
customer for our product. Interviews were conducted using video conferencing as well as in person with
homemakers, commercial cooks, and caterers. While we were in India we spoke firsthand with some of
these people and were able to see their kitchens and stoves and observe them cook. The insights gained
from these experiences were invaluable in helping us reach our decision.
After much deliberation and indecision, we decided to focus on rural homemakers as our target market
for a variety of reasons. First and foremost, they are the population we have the most information
about. The majority of our interviews were with housewives so we have a very good understanding of
their wants, needs, and expectations when it comes to stoves and cooking. We know all of the details
about their cooking habits, from how they obtained their gas stove (if they have one, and if not, why
they don’t), to how much they spend on fuel per month, to how long it takes them to cook a meal, all
the way down to their particular likes and dislikes concerning their current cooking method(s). With so
much information regarding a particular population, it would not have made sense for us to design a
product for anyone else, especially when the homemakers provided us with so many opportunities for
innovation and improvement.
Secondly, upon talking with cooks and caterers working in commercial settings we found that for them
efficiency and speed is of paramount importance. A few rupees of savings mean nothing to them when
they have large quantities of people demanding hot food. Although they seemed receptive to the idea of
solar cooking, upon learning about the time delay required for the salt disc to heat up they quickly
changed their minds. Speed is essential, as well as having the ability to cook regardless of the weather
conditions, and these are two of the hybrid Sun Bucket’s shortcomings. Homemakers on the other hand
have more time to spare than commercial cooks and for the most part tend to value increased savings
over speed and efficiency. Housewives have the ability to set the solar disc outside to heat up in the
morning while they do their chores and come back to it in the afternoon once it’s hot and they’re ready
to cook their afternoon meals. Additionally, the prospect of saving a few rupees each month and
reducing their dependency on gas canisters was very appealing to housewives. With monthly household
incomes as low as they are, every rupee counts and trading some convenience and speed when it comes
to preparing a meal for the sake of saved income was an exchange they are willing to make.
Finally, we chose rural and semi-rural households as opposed to urban because of the accessibility to
secure spaces with sufficient sunlight. In urban areas most people do not have a patio or outdoor space
to place the solar disc and its reflecting dish. In the rare case that they do, this space is often a covered
outdoor balcony that does not receive an adequate amount of sunlight throughout the day to heat the
disc. Security is also an issue in urban areas, and people we spoke to indicated that they would not be
comfortable leaving something as valuable as the solar disc and reflecting dish in an open, unsecured
area. In contrast, people living in rural and semi-rural villages have ample access to outdoor spaces in
which they could place the reflecting dish, whether it be their own fenced in backyard (as was common
in many semi-rural homes), front lawn, or open field space near their homes. People in rural areas also
have closer relationships with their neighbors and did not have the same concerns about theft as urban
informants did.
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B. Targeting and Positioning Statement
For all gas stove users, the Sun Bucket Hybrid is the device among all clean cooking alternatives that best
meets the need for a low-cost, convenient, and safe cooking option because it builds on and
incorporates the existing cooking equipment and habits that people are already using in their daily lives
and drastically reduces the use of gas. By reducing the use of gas as well as eliminating the need to cook
over fire, the Sun Bucket Hybrid is the leading product on the market that can reduce costs, improve
health, and still remain a convenient option all while ensure the safety of our customers.

Positioning Maps
The following positioning map demonstrates how Surya’s Sun Bucket Hybrid is a winning product in
comparison to other cooking alternatives. Although gas stoves are convenient, the risk of gas leaks
makes them a less safe option. Using wood is the least safe option and is inconvenient as well since the
wood needs to be gathered and brought home on a regular basis. Solar alternatives are safe, but they
don’t offer the same convenience as the Sun Bucket Hybrid. Therefore, Surya’s product is the best
choice to fulfill the customers’ needs for safety and convenience.

This positioning map compares convenience with price. Although gas stoves are convenient, the price of
gas makes them a more expensive option. Using wood is the cheapest option but is also quite
inconvenient. Solar alternatives are both expensive and inconvenient, so the Sun Bucket Hybrid is again
the best choice because it offers convenience at an affordable price.
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C. Sustainable Marketing Mix
Our value proposition is simple. We will help our customers lead safer and healthier lives, all while
reducing their cooking costs, by introducing the Sun Bucket Hybrid into their communities. This product
will also improve health education and create job opportunities, so the product will add value to the
community as well by increasing knowledge and improving the livelihoods of those we employ.
The design process is undoubtedly the most important process for a sustainable life cycle of the product;
be it the material, shape and size or reliability or supportability. Most of the life cycle costs, processes,
measures of performance and the entire ecosystem for the product are envisioned right in the design
process. The final design must provide room for all these factors to co-exist and work for the
requirements of the customers in the most optimum manner.
A resource constrained market like the subsistence marketplace demands a sustainable life cycle of the
product as well as the business. We may not go for either the costliest or the cheapest material to make
the Sun Buckets but will have to optimize the cost and function of the Sun Bucket and give the
customers a highly reliable product. More than cost or quality, reliability and consistency are what
matter to the people.
Social good is essential to success here. Involving the local entrepreneurs into the value chain will not
only help us get social capital and understanding of the masses, it will also give us a good rapport with
the people. It will help them get newer ideas of making their lives safer, healthier, save time and earn
money. Moreover, making the product ecologically sustainable is an important agenda for the
developing countries as a good proportion of the population are dependent on the biodiversity and the
ecology of their regions, which must not be exploited for short-sighted profitability.
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VI. Action Plans
Sustainable Product Design
Our mission is to encourage and empower people to lead safer and healthier lives by providing cleaner
and more sustainable household cooking solutions. Our entire solution space is built around the need
for a truly sustainable cooking system, ecologically, economically and socially. The final product has
been designed to be highly adaptable for the people in those communities. This is based on our very
important insight captured during our field research in India. We learned that people want to use only
what they understand and are comfortable with. The entire concept of the solution is such that it does
not demand anything different from what people are already using right now in their houses. They can
easily switch their gas stoves off and put their cooking vessels on top of the solar buckets instead.
Moreover they only need to pay for what they use with a smooth local delivery system dependent on
the already existing and heavy use of mobile. Sufficient training will be provided to the villager
representatives who will be heating up the Sun Buckets in their community, to operate and maintain the
collector dishes. Reasonably cheap and yet highly efficient, in thermal ultimate strength, are envisioned
to be used to produce the casing for the salt inside the buckets.

Sustainable Value Chain
One of the primary goals in a subsistence marketplace is to create a modern product that has a focus on
sustainability, especially in the value chain.

Sustainability in Manufacturing
Feasible manufacturing processes, scalable procurement of material, machinery and deployable
performance efficiencies are of core importance to sustainability.

Sustainability in Delivery and Distribution
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Distribution and delivery is one of the most important parts of the value chain when it comes to
scalability. It can also be one of the most troublesome steps in the value chain in a subsistence
marketplace. Using low cost existing transportation channels for long distances while quick and easy
channels for urgent needs; these are a few considerations that will be kept in mind during operations.

Sustainable Communication
Social acceptance is deeply linked to the perception of “who” is using the product. We envision involving
the women self-help groups in the value chain as communicators and potential distributors of the Sun
Buckets for the rural households. Such social capital is required to attain a win-win situation for both the
company and the community. This business model only requires the consumers to order/use the Sun
Bucket as and when they need it. The Sun Bucket does not aim to entirely replace any previous method
of cooking but instead be used to help save money and provide a healthy alternative to traditional
cooking.

Sustainability in Operations
Regular reports and feedback analysis from the villages and the regional heads will be pivotal to
improving our operations and ensuring that we do what’s best for sustaining the product in a particular
situation.
Commercial or domestic, both the customers will need fast and easy installation and regular
maintenance/repair. For quick installation we need indigenous manufacturing and inventory storage
and assembly units. To aid in this process, we may need an installation guide for the installers/labor to
follow. Regular basic maintenance work could be done by the village representatives and the more
complex issues would be addressed by the regional heads.
Before installing anything in a locality or for a caterer, we need to demonstrate the use and benefits of
the cooking system, so a demo team with quick installation/uninstallation is required which can also
explain the augmentations like heat regulation and cleaning kit in the local language.

Design of Value Proposition
The value proposition was designed with the consumers’ needs and best interests in mind at all times
and in every aspect of the product and business model. Sun Buckets Hybrid offers the consumer fiscal
savings, improved health, time, freedom, and status. Consumers save money and become free from the
gas canister fuel system by using the Sun Bucket Hybrid. By eliminating indoor wood stoves by using
safer and cleaner solar energy, Sun Bucket Hybrid improves the health of both the operator and the
family as a whole. Health issues associated with breathing highly smoke polluted air from cooking will no
longer afflict families who switch to Sun Bucket Hybrid to replace their indoor wood burning stoves. By
adopting a new, advanced technology, families may also earn respect in their community as pioneers of
new technology and become highly regarded for their willingness to try new, improved ideas and
techniques rather than shying away from them in favor of familiar, outdated methods. They will become
agents of change in their communities and imperative to the success of Sun Bucket Hybrid and the
adoption of new, life-saving technologies in their communities.
In exchange for all these benefits provided by Sun Bucket Hybrid, the consumer will need to be willing to
make a few small sacrifices. These sacrifices include forgoing some of the convenience associated with
using gas or wood stoves. This includes mostly increased cooking time, as the solar disc does not reach a
cooking temperature as quickly as a wood or gas stove does. This effect is offset by the ability to use the
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original gas stove without the disc while the solar disc is heating and then switching to the disc once it’s
hot. Another challenge that consumers will have when deciding whether or not to use the Sun Bucket
Hybrid is that it uses a brand new and unfamiliar technology. There is a learning curve associated with
using the solar disc and reflecting dish, as these are not intuitive objects or devices people have used
before. Someone interested in adopting the Sun Bucket Hybrid cooking method would have to be willing
to learn how to heat up, operate, maintain, and safely handle the solar disc as well as modify their
cooking methods to better accommodate the solar disc heat source. Once these skills are learned there
are no more sacrifices associated for the consumer in terms of knowledge and familiarity, as the
consumer will be familiar and comfortable with the use of Sun Bucket Hybrid.
For all gas stove users, the Sun Bucket Hybrid is the device among all clean cooking alternatives that best
meet the need for a low-cost, convenient, and safe cooking option because it builds on and incorporates
the existing cooking equipment and habits that people are already using in their daily lives and
drastically reduces the use of gas.

Communication of the Value Proposition
The primary challenge in communicating our value proposition lies in convincing people to change their
cooking habits and exchange their wood stoves for a Sun Bucket Hybrid, something that is unfamiliar
and intimidating to many people. In order to overcome this challenge, we have developed a block-party
type approach in order to remove any source of intimidation our customers might feel about using
something so different and unfamiliar. With the help of our NGO partner SHARAN, we will throw a block
party for a village or community on behalf of Surya where we will introduce our product in a casual
environment. These block parties will be hosted both by Surya and by the village reps (to establish a
relationship and reputation with their future customers) and will feature cooking demonstrations using
Sun Bucket Hybrid, opportunities for people to try cooking on our product for themselves, posters and
informational material regarding the benefits of using Sun Bucket Hybrid and the science behind solar
cooking, and a health area where people can receive a complimentary respiratory exam and learn about
the effects of cooking with solid fuels. There will also be free food (cooked using Sun Bucket Hybrid),
music, and a lively atmosphere in order to encourage people to come out and try our product.
These block parties will act as our introduction to new communities. As Surya expands from Karnataka
throughout southern and central India they will serve as a way to discover first adopter customers in
new areas. The goal is that by presenting our product in a fun, casual, community oriented way such as a
block party that we can eliminate the sense of intimidation that many people feel about using
something as technical as solar technology and increase our adoption rate.
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E. Exchange Model

Cost efficiency is very important for a sustainable business in subsistence marketplaces. Surya will hire
local manufacturers and distributors for the first few years of setup. We will provide the local
manufacturers with the designs, raw material and other relevant technology, if needed in return or
timely delivery of the packaged products.
Once the buckets and the installation are ready, the distributors will be informed to take the products to
their respective warehouses. This can be done by the temporary transporters hired by the company or
the distributors themselves.
Each warehouse is responsible for the demands of its region and will have a regional head. These
regional heads are the employees of the company, responsible for streamlining the operations of their
district/town.
The Regional Heads will be the direct point of contact with the villages they supply to in their district.
Every village will have a group of people, the village representatives, who will be responsible for the
business in that village. They will be trained by us to install the collectors, heat the buckets and deliver
the buckets to the household users in that village. At the end of the day, they collect the used buckets
for the following day’s demand, collect the payment from the users and give it to the regional heads in
return of their salary. The regional head return the money into the company’s bank account. The village
heads can be offered performance based commissions to incentivize better sales.

Stakeholders in Exchanges:
1.
2.
3.
4.
5.

Raw material suppliers
Local manufacturers
Local distributors (and transporters)
Village representatives (women SHGs and NGOs)
Household users
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Piggy-Back on Existing Distribution
Transportation and distribution of the packaged product (solar buckets and the installation) do not have
any special requirement that the existing channels will not be able to satisfy. Distributors in India have
their own warehouses and transportation channels (trucks, human labor, etc.) and low-to-medium level
distributors would be willing to do business with a technical start-up if they see the financial profit in it
without any significant change in their own usual business. Location of warehouses is important to not
only control costs but also streamline operations in a safe and secure manner. The ideal location for
warehouses would be a tier-2 or tier-3 city/town near the target villages that has is accessible from the
villages.

Align Pricing with Cash Flow
Price of a solar bucket has to be competitive with the gas prices, which is seen as one of the biggest
competitors in the market. On an average every household spends INR 20/- a day on gas if they are
using a gas stove regularly. Our aim is to undercut the gas prices to be able to provide monetary savings
as a value to the customers. Based on the energy content of a standard solar bucket (2 MJ), and the
useful energy consumed every day by Indian households burning gas (6 MJ), the price for one time use
of a solar bucket should not exceed INR 6.7/-.

Livelihood Opportunities for Subsistence Customers
The village representatives will be a group of people from the village community who will be willing to
take up the responsibility of running the entire operations in their village- installing the collectors,
storing the buckets, heating them up every day, delivering them to the houses, collecting the used up
buckets at the end of the day, collecting the money and reporting back to the Regional Heads about the
money collected and any feedback from the villagers. Besides the extra income that these
representatives will get, being a village representative will soon be synonymous to a local business
person. They will gain experience on operating a business, meeting customer demands and being
accountable to someone higher in the organization. Technology is still an abstract concept in many
communities and being related to such a business will not only be a matter of respect and admiration in
those communities, but will also give them confidence to do something bigger than themselves.

Meeting the Challenges of Education and Skill in the Value Chain
The village representatives will be chosen based on their experience, their access to space and delivery
carts in the village, their reputation in the community and their understanding of the product. Helping
people gain that entrepreneurial experience and confidence is a major part of the imparting education
through this model. Survey tells us that people, especially women, are willing to get involved in the
business model and work as company representatives in their villages. A small training module will have
to be devised for the village representatives to enable them to be able to work in this model. The
regional head for that village will be responsible for training and advising the villagers in that entire
region/district.

F. Manufacturing Plan
The manufacturing of the Sun Bucket Hybrid will be a multi-step process consisting of manufacturing the
solar disc, reflecting dish, and stove cover. All materials will be locally sourced from wholesale providers
in India in order to keep costs down and to minimize transportation time and expenses. Relationships
with these providers will be on a contract basis in order to avoid shortages or surpluses. In the event of a
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particularly large order, multiple suppliers may be required to procure the necessary amounts of the
materials; with this possibility in mind we will form relationships with multiple raw material suppliers in
town as a safeguard. It is also possible that the same suppliers may not be able to provide all the
materials needed for a single element of the Sun Bucket Hybrid. In the event of this we will work with
multiple suppliers to procure all the necessary materials.
Manufacturing of the actual product will likely take place independently of material procurement, as
most material suppliers do not have the appropriate machinery to manufacture final products. We will
find industrial manufacturers in town and work with them on a contract basis, as is done with the
material suppliers. Manufacturers will be responsible for one entire part of the Sun Bucket Hybrid
system- either the solar disc, the reflecting dish, or the stove cover- in order to maintain a certain
degree of consistency and repeatability. Having multiple manufacturers work on the same piece would
cause added, unnecessary stress to the team and increase the production cost and time. All final
products will be stored in a warehouse in Bangalore and assembled into kits as orders come in. The
Surya will be responsible for product once it is in the warehouse and will be in charge of coordinating
distribution to villages and customers.
All manufacturing will take place in Bangalore, Karnataka. Materials will be sourced from as close to
Bangalore as possible to limit transportation costs and time. Materials which cannot be obtained from
Bangalore will be purchased at the lowest cost from suppliers elsewhere in India to avoid tariff fees and
shipped to Bangalore from their respective locations. All final products will be stored in Bangalore until
being delivered to customers and village nearby and in Karnataka and Tamil Nadu.

Product Forecast
It is anticipated that our product will become successful after a brief period of early customer
familiarization. Because the technology present in Sun Bucket Hybrid is new and unique, many of our
target customers will be entirely unfamiliar with it and as a result hesitant to adopt it. Overcoming this
uncertainty will be the biggest challenge our product will face, alongside subsistence level consumers
inability to be financially farsighted. Because our customers are surviving on a day-to-day basis they find
it difficult to plan financially for the future, or understand how small monthly savings will add up over
the course of a year. Convincing our customers that Sun Bucket Hybrid is a good investment financially
and for their health will be another challenge we must overcome.
We believe that after the first early adopters begin using Sun Bucket Hybrid that our product will do
increasingly well. The first customers will experience cooking using Sun Bucket Hybrid and will spread
the word to their families, friends, and neighbors. News of our product will spread through word of
mouth and our customer base will grow quickly in villages as people begin to realize that it is both
cheaper and safer than traditional gas and wood burning stoves and does not require them to alter their
current cooking habits.

G. Implementation Schedule
We are dividing the implementation into four phases spread across the first five years. The first six
months will be dedicated to the product development and field testing because we want to ensure that
we come up with the best possible product for our customers in the pilot program. Thi s will be done
partially in US and partially in India.
The next six months will be the pilot program in ten villages near Bangalore. During the second and third
phase, we will be continuing with the field testing all across the state of Karnataka and throughout
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South India for expansion in the next three years after the pilot program. By the end of five years we will
be present in entire south India and launching in the Central-North Indian states with high solar energy
resource.

Launch
Starting on a small scale will allow the Surya team to have a very hands-on experience with the
implementation of the product and work closely with our NGO partner, SHARAN, in order to identify and
work out any problems we overlooked in the initial planning phase and better prepare for larger
implementation in the future. These first six months will also serve as a time for continued lab and field
testing and allow us to improve our product’s technology, the enterprise plan, and find the best local
manufacturers and material suppliers.
In the following year we will add an additional ten villages—five in Tamil Nadu and five in Kerala—and
observe the results of the improved product and enterprise model. By the end of the third year we hope
to be operating in South India in villages throughout Karnataka, Tamil Nadu, and Kerala. By year five we
hope to expand into central and north India and have villages using Sun Bucket Hybrid throughout the
country.

H. Financial Forecast
Phase I: 6 months for lab and field testing
Costs:
Total cost = $86800
No. of researchers = 2 (in USA)
Lab testing costs = $76800
Field testing = $5000
Reserve = $5000
Sales = NA
Revenue = NA

Phase II: 6-month pilot program
From the gas prices and average consumption, we know that the upper limit for the end consumer price
of one solar bucket per use is INR 6.7/-. We have built the financial model based on a price of INR 5/-.
Bottom-up figures:
Price per use per bucket = INR 5/Households served per village initially = 10
Number of villages in pilot program = 10
Growth rate within a village = 20% (a conservative approach)
Operations:
Operations cost = $4400
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Development cost = $81800
Revenue = $2015
Profit = Revenue - Development cost - Operations cost = - $84200

Phase III: Up to 3 years
Bottom-up figures:
Price per use per bucket = INR 5/Households served per village initially = 10
Growth rate within a village = 20% (a conservative approach)
Expansion rate of villages served = 400%
Total number of villages reached = 2350
Operations:
Annual operations cost = $29000 (average)
Annual development cost = $38000 (average)
Revenue = $55000 (average)
Annual Profit = Revenue - Development cost - Operations cost = - $12000 (average)

Phase IV: Up to 5 years
Bottom-up figures:
Price per use per bucket = INR 5/Households served per village initially = 10
Growth rate within a village = 20% (a conservative approach)
Expansion rate of villages served = 400%
Total number of villages reached = 7000
Operations:
Annual operations cost = $53000 (average)
Annual development cost = 0
Revenue = $202000 (average)
Annual Profit = Revenue - Development cost - Operations cost = $149000 (average)
Break-even after 2 years
Return on Return on Investment = 17% (approx.; discounted)
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It can be seen that the startup costs are high because of the product development phase. We will focus
intensively on the product development and testing for the first 1 year to ensure that we have the best
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possible product for our customers. But as we keep on expanding, the costs go lower and the revenues
only higher.

I. Ecological (Planet) Impact Forecast
The Sun Bucket Hybrid will also play an important role in reducing the negative ecological impact of
cooking over fire. Hundreds of millions of people still rely on carbon-emitting biomass and dung-based
fuel for cooking, which has a devastating effect on the environment. Cooking with solid fuels produces a
tremendous amount of smoke and other harmful pollutants, so by eliminating the use of fire to cook, we
are confident that the Sun Bucket Hybrid will make great strides in the clean cooking space, especially
once it is implemented on a large scale.

We will measure our ecological impact by working with non-profit environmental organizations like the
Carbon Trust4 or the Carbon Fund5 to ensure that we are doing everything we can to remain as
sustainable as possible. We will have them evaluate our ecological footprint and will then publish their
results on our Web site in order to be held accountable to our sustainability goals. We will also work
with the Environmental Protection Agency to make sure we are up to code and following all necessary
protocols. Through these actions, we will be able to demonstrate our true commitment to sustainability.

J. Societal (People) Impact Forecast
The potential societal impact of the Sun Bucket Hybrid is quite significant. Customers will be able to
reduce their monthly gas bills by at least half, and they will receive personalized service that will help
them learn how to use the new product. Since our target market already owns gas stoves, there will be
little to no switching costs because they already have the basic equipment they need in order to start
cooking right away with the Sun Bucket Hybrid. As people will only be making very slight changes to
what they already use to cook, we do not anticipate very much resistance to the adoption of the Sun
Bucket Hybrid product.
Another major societal impact will come from the creation of a new business within these subsistence
communities. Women primarily from self-help groups will have the opportunity to take an existing
business model and make it their own. They will be able to support and educate other members of their
community while running and maintaining a sustainable business that will afford her a great deal of
independence, both personal and financial. Overall, the reduction in monthly cooking costs and the
increase in business and entrepreneurship opportunities will have an important and lasting impact on
the members of these subsistence communities. We will measure the product’s success by conducting
focus groups and having people fill out surveys on their cell phones and adjust accordingly to make sure
we are best serving their needs.

4

https://www.carbontrust.com/home/

5

https://carbonfund.org/
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VII. Implementation, Controls, and Evaluation
A. Measures of Performance – Meeting Triple Bottom Lines
Useful thermal energy: 2 MJ per unit
Rate of heat transfer with time: highest for the first 30 minutes and then decreases with consumption
and time.
Price to the end consumer per use per bucket: INR 6.7/- (competitive pricing)
Size and weight: 10 lbs (approx.)
Efficiency of the bucket = Useful heat transfer/ total thermal energy available = 100 %
The above efficiency is assuming full coverage for the top hot surface of the bucket by the cooking
vessel used.
Reliability of the bucket: 100%
The thick insulation on the sides and the bottom retains energy preventing it from escaping through
sides of the bucket. The insulation will direct all the heat to the top surface for the cooking vessel to
capture.

Limitations




Decline in heat transfer rate with time during use
Dependency on sunlight
Lack of supportability data in the industry

B. Monitoring and Evaluating Performance
At each step in the value chain, there are major challenges to monitoring and evaluating the
performance of the processes, especially in the initial years of expansion.

Manufacturing and Distribution
Hiring external companies for the job of manufacturing and distribution of the products raises concerns
like performance, trust, competence, and reliability of timely deliveries. Regular client calls and weekly
reports of production, transportation and distribution of the sun buckets will be necessary to ensure an
accountable and a reliable business environment with the local organizations.

Village Operations
The regional heads will be the most important point of contact between the villages and the company.
They will conduct regular meetings and timely reports with the village representatives. They will collect
the payment collected from the households, idle or damaged solar buckets, and the feedback from the
customers about any strength or weakness of the product. These meetings will be where important
decisions about the next month’s supply, any changes in the service model, any serious damages or
pressing concerns will be addressed. The regional heads will report back to the company about the
payment collection for that period, the warehouse inventory figures, the situation in the villages, and
deposit the entire amount in the company bank. Involving NGOs for the work of regional heads is a
possible way to ensure accountability and trust. In case there is no NGO or any other organization with
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local reach and accountable activities, performance based bonuses for the regional heads and frequent
visits to the warehouses by the company owners can help in motivating employees and creating a
positive work atmosphere.

Potential Trade Study
Objective: To determine the optimum shape of the solar collector arrays.
Description: To concentrate the solar radiation in a small region to heat up the solar buckets to high
temperatures, we can either go with a point focus parabolic dish (like satellite dish) or a line focus
parabolic trough with parabolic cross sectional curve.
Concentrators come in two types6: line-focus and point-focus collectors. A parabolic trough reflector is
the collection part of a line-focus collector. A black target tube runs the length of the trough and is
mounted at the focal point of the mirrored, curved surface. The trough reflects about 90% to 95% of the
direct-beam radiation onto the target tube, heating the circulating collector-loop fluid within it. Pointfocus collectors typically resemble satellite dishes. Instead of focusing on a tube, the collectors focus on
a point. The dishes that collect the solar radiation are also parabolic mirrors, only round.
Theory7:
In an open pot, 1 kg of rice takes 1.5 MJ to cook
And the average rural family takes 6 MJ of energy to cook daily (useful energy after the losses)
In rice equivalents, 6 MJ of energy is 6/1.5 = 4 kg of rice every day.
Daily gas consumption = 600/30 = INR 20
Gas price per kg of rice per day = 20/4 = INR 5 /kg of rice
Solar bucket price per kg of rice has to be less than INR 5/kg per day. Or INR 4 per day meal.

Efficiency

6

Point focus collector

Line focus collector

100% (ideal normal rays)

90-95%

<Chuck Marken, Solar Collectors ...Behind the Glass>

7

De, Dilip Kumar. Muwa Nathaniel. Narendra Nath De. Mathais Ajaeroh Ikechukwu. “Cooking Rice with Minimum
Energy”, Journal of Renewable and Sustainable Energy 6, 013138 (2014)
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Cost per unit area

8

110/4 = $25 per m focus line9

Total energy

1.5*1000*0.95*3600

1.5*1000*0.5*3600

Production process

More complex to manufacture Possibly larger in size
and transport

20000/3 = $6.6k per sq. m

Conclusion: It seems that mostly the line focus collectors are used in the solar thermal industry because
of the ease of installation and manufacturing process. Although the use of point focus collectors will
ensure faster heating up of the sun buckets, it will also need someone more actively taking the hot
buckets off the focus and putting new colder ones on it. For the line focus collectors however, someone
will put several buckets at once on the line focus and can go back to other work while the buckets get
heated up in the longer period of time. The frequency of service required for the line focus seems to be
lower in that case. Considering the efficiency difference is really not that big, the loss of heat or time
from line focus collectors will not be as significant as the gain in convenience and cost.

8

<https://www.mtholyoke.edu/~wang30y/csp/ParabolicDish.html>

9

<https://www.alibaba.com/product-detail/The-2015-newest-parabolic-troughsolar_60286650383.html?spm=a2700.7724857.29.125.9xfg3Z>
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APPENDIX A – Field Trip Photos
This section contains the insightful photographs taken by the team during the field trip to India.
Cooking system in a commercial place

Many People in subsistence communities use gas stoves
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Lack of space in households is a major design constraint
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Interviewing women was a major part of our field research in determining our target market
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Many people use wood and gas as supplementary systems

Demonstration using our prototype as a communication strategy

Cooking using biomass
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Appendix B – Field Trip Interviews and Notes

47

