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WEGE PRIZE
An initiative of Kendall College of Art and Design of Ferris 

State University’s (KCAD’s) Wege Center for Sustainable 

Design, Wege Prize is a yearly transdisciplinary design 

competition that gives intercollegiate teams of five the 

chance to work collaboratively, use design thinking 

principles, and contend for $30,000 in total cash prizes, 

all while helping to show the world what the future of 

problem solving looks like.

This Year’s Challenge

Teams were asked to design a realistic, well-considered, 

and compelling solution to the following wicked problem: 

How can we create a circular economy? Each team will 

design and propose a specific business model, product, 

or service that can function within and contribute to a 

circular economy. The winning solution will possess the 

greatest elegance and inspire hope for success while 

exemplifying an acute understanding of the wicked 

problem’s delicate social complexity.

What is a Circular Economy?

The economic model of extract-manufacture-disposal 

relies on vast reserves of expendable resources and 

an environment that can absorb unlimited waste. But 

simply reducing waste and the consumption of limited 

resources is not enough. A circular economy provides 

a tightly looped, restorative economic cycle where 

resources can be re-adapted for use without limiting 

the desirability of products or the loss of revenue.

Nikki Silvestri, an Oakland, CA-based activist involved in both the food systems and  
environmental movements, visited KCAD during Wege Prize 2015 to talk about what  
it takes to create meaningful social change. 



THE TEAMS
Now in its third year, Wege Prize has transitioned to 

an international level, opening the competition up to 

any undergraduate student in the world. This year’s 

challenge was answered by 16 teams, composed of 

80 undergraduates representing 19 different colleges 

and universities from across the country, as well 

as a staggering 57 different academic disciplines, 

including law, sustainable business, entrepreneurship, 

plant biology, interior design, materials science, 

nanoengineering, sociology, and nursing, to name a few.

Returning schools from previous competitions include 

Aquinas College, Grand Rapids Community College, 

Grand Valley State University, Kendall College of Art and 

Design of Ferris State University (KCAD), Michigan State 

University, and University of Michigan. This year’s move 

to an international level has also drawn participation 

from Anglia Ruskin University, University of Amsterdam, 

Arizona State University, Belmont University, Central 

Michigan University, University of Detroit Mercy, EARTH 

University, O’More College of Design, Rice University, 

Roanoke College, Utrecht University, Wageningen 

University, and Westchester Community College.

Wege Prize 2015 1st place team Western Sustainers created Local Loop Farm,  

an agricultural system designed to act in symbiosis with its surrounding community. 



PRESENTING THE STARS  
OF WEGE PRIZE 2016
These are the students who rose to the challenge. 
Worked HARD (yes, HARD—in capital letters). 
Collaborated. Brainstormed. Researched, revised, 
prototyped, caffeinated, and revised again. 

These are the problem solvers who dared to wrestle with wicked problems, 
who found the courage to reach outside their comfort zones to create new 
knowledge, who had the audacity to pursue the “impossible,” and who 
found the humility to work not for personal gain, but for the future of all. 

KCAD’s Wege Center for Sustainable Design congratulates all Wege Prize 
2016 participants for their effort, vision, and dedication. Thank you.

KYCE
Stephanie Ageng’o 
Anglia Ruskin University
Law

Lavender Micalo 
Roanoke College
Biochemistry

Lydiah Mpyisi 
Roanoke College
Environmental Science and Biology 

Kathleen Muraya 
Westchester Community College
Mathematics and Science

Phenny Omondi 
EARTH University 
Agronomy and Environmental Science 

FINALIST

Using Kibera - the largest urban slum in Africa – as a model, KYCE has developed a solution 

that focuses on creating self-sustaining systems for developing countries that can foster 

employment, improve sanitation and hygiene, enhance the livability of urban environments,  

and improve the overall health of communities.

GREENING URBAN SLUMS  IN DEVELOPING COUNTRIES  
     KYCE—Kenyan Youths for Circular Economy 

Lydiah Mpyisi, Stephanie Musho, Phenny Omondi, Purity  Kendi, Lavender Micalo, Kathleen Muraya. 

We are targeting the people living in Kibera, one of the largest slum in Africa. Most people living in 
this area are below the poverty line with a daily budget of approximately 1 dollar per day. Kibera 
hosts close to 170,070 people, yet its size is similar to that of the Central park in New York City. 
Due to overcrowding, it has been challenging to provide basic needs like sanitation facilities. As a 
result, waste management has become a huge menace. KYCE is trying to provide a solution to lack 
of sanitation facilities, unemployment and high cost of living to the people of Kibera.  

 

Its is really challenging to explain some of the benefits of a circular economy but it is best understood when compared 
to linear economy. In a linear economy raw materials are extracted  from our planet and turned into products that are 
often disposed after use. A circular economy, however, is a waste-free and resilient design that is restorative of             
ecosystems, ambitious with its innovation and impactful to the society.  

KYCE as a group is trying to create a circular economy design in Kenya and our idea can be adopted by other develop-
ing countries. Our plan is to use the already existing independent projects and integrate them in such a way that we 
shall create a self-sustaining system that will create employment, improve sanitation and hygiene, enhance the        
aesthetic value of the urban slums, and improve the overall health of the slum communities. The four projects that we 
shall integrate are: the community cooker, peepoo, community gardens, and bio-digesters. We have chosen Silanga    
village in Kibera as the prototype since Peepoo and the Community Cooker projects are already existing in this area.   

The Community Cooker uses trash, collected by local youth for income, to power a neighborhood, cooking facility. To 
address the lack of toilets, Peepoole innovated Peepoo, which is a personal toilet that is used to convert human waste 
into organic fertilizer. Community gardens are pieces of land gardened by a group of people and is used to produce 
fruits, vegetables, and/or ornaments. Bio-digesters are structures in which organic matter is digested through              
anaerobic fermentation with the production of a burnable biogas and a nutrient-rich slurry . 

Due to lack of sanitation  facilities, 
waste is dumped in public spaces 
and people use ‘flying toilets’ -the 
use of plastic bags for open defeca-
tion, which are then thrown into 
ditches, on the roadside, or simply 

KYCE will work with the locals to set up waste collection and sorting sites. The waste will be sorted out into         
categories: biodegradable, recyclable, reusable, and combustible. The biodegradable waste will be used a raw    
material for a bio-digester that will be set up to generate liquid ethanol and biogas that can be used as a source of 
electricity to the roadside business owners during night hours to curb insecurity. The recyclable wastes will be 
sold to recycling companies and converted into useful materials that can be resold. The money obtained from the  
recycling companies will be used to pay the worker at the waste collection site. Wastes that can be re-used will be 
donated to orphanages or to other members of the slum communities who may be in need of those items.  

The combustible waste will be sold to the Community Cooker management crew to be used as a source of fuel for 
the Community Cooker. The payment from this transaction can be used to fuel the trucks used to transport the  
wastes to the collection sites. With this approach of waste management, we envision that we will be able to re-
duce trash and dumpsites that are found in public places in most urban slums in developing countries.  

Additionally, we plan to work together with the locals to establish urban and/or community gardens to replace  
the dump sites. The garden will be used to grow food crops, which will not only provide food but will also provide 
a source of income to those who will be involved in planting and selling the food. To enhance the growth of food, 
KYCE will partner with Peepoople to obtain the organic fertilizer that Peepoo makes from human waste.             
Continued use of Peepoo will help to minimize the use of “flying toilets” and defecating in public places. As a re-
sult, there will be improved sanitation in the urban slums. 

Waithera  is a sole proprietor who sells  
vegetables on the road side.  She  

generates  waste that can be used as raw 
materials in other processes in stead of 
being damped in open public areas 

‘Warui’ are local boys who are unem-
ployed. In stead of sitting next to the 
dumpsite, our project can create em-
ployment for them and at the same 
time, help to reduce the waste in the 
public areas.  

PERSONAS  THE SCOPE OF THE KYCE PROJECT ABOUT KYCE 

Road side sellers 

Unemployment in the Kibera  

Waste management menace in the  
Kibera slums, located in Nairobi, 

Kenya 

The picture above shows our vision for urban slums like the Kibera slums. In the context of circular economy, the 
community garden is a source of food and employment. It is also a means through which we can help improve the 
sanitation and aesthetic value of the urban slums by replacing the dumping sites.  

Acknowledgements 
We are grateful to each and everyone of us for collaborating to make this compilation process a success.  We 
also thank our respective schools for the availability of resources that helped us to research more on this  

The KYCE project  is in line with the circular 
economy. In addition, it  promotes proper waste 
management. As shown in the picture, this   

project is in line with the recommended   

hierarchy of waste management.  



FINALIST

SPAAK+
Livio Bod 
University of Amsterdam
Psychobiology/Logic

Dan Mulder 
Utrecht University
Sustainable Business and Innovation

Josephine Nijstad 
Wageningen University
Urban Systems Engineering

Martijn Savenije 
Wageningen University 
Urban Environmental Management

Spaak+ has developed a solution that focuses on creating an on-site waste treatment system 

for hospitals that minimizes environmental impact while maximizing the ability of the system to 

recover resources. The solution seeks to translate existing proven waste treatment processes into 

a hospital setting in a way that does not require extensive modification to existing infrastructure.

Hospital Spaakilicious
This circular waste (water) treatment system was designed specifically to 
deal with hospital waste (water) in a manner that minimizes environmental 
impact and maximizes resource recovery at a cost-effective rate, while at 
the same time adhering to the increasingly strict regulations that apply to 
the medical sector, now and in the future. The system is essentially a collec-
tion of proven waste (water) treatment processes wrapped in a concept that 
is feasible for on-site placement at hospitals without the necessity of exten-
sive modifications to existing infrastructure. By using bioplastics as the 
basis for single-use materials in hospitals, this system is capable of effec-
tively processing waste in such a way that waste output is minimized with 
90% and at the same time energy and potable water is produced in a carbon 
neutral way. 

THE HOLISTIC HOSPITAL
AN INTEGRATED APPROACH TO WASTE (WATER) MANAGEMENT

Grinder
Each floor/hallway will be outfitted with a grinder. Specific hospital waste, urinals, leftovers and 
dishes are grinded to pieces that are small enough to be disposed through the existing waste-
water sewage system. The sewage system does not need extensive modification. The only 
modification necessary entails connecting the grinders to the sewage pipes. 

Sewage
The existing sewage system transports both the grinded waste as well as conventional hospital 
wastewater. This wastewater is rich in hormones, bacteria, nutrients and pharmaceuticals. The 
sewage system leads to the waste processing which is located on-site in a separate building. 
After this phase we can discern two separate streams: solid waste (SW) and wastewater 
(WW). 

Screening (SW)
Upon entering the waste processing facility the solid waste is filtered out by a screening system 
and transported to another grinder where it is grinded to even smaller pieces. These smaller 
pieces are then transported to a collection tank (discussed later). The remaining wastewater is 
transported to the bioreactor with activated sludge.
 
Bioreactor: Activated Sludge (WW)
Activated sludge in the bioreactor removes heavy metals, phosphates and nitrogen from 
wastewater by binding . This sludge is still present in the outflow stream of the bioreactor. 

Membrane (WW)
The outflow stream from the bioreactors goes through a membrane that filters out sludge from 
the previous step, bacteria and viruses. The holes in this membrane are so small that only 
water can pass through. Pharmaceuticals and hormones dissolved in water are not (yet) re-
moved. The sludge that is filtered from the water is collected in the same collection tank that 
contains the solid waste.

Oxidation (WW)
The oxidation phase removes the majority of the pharmaceuticals and hormones that are dis-
solved in the water. The oxidant employed is ozone gas and is considered one of the most ag-
gressive oxidative agents available. An added benefit of this method is that it produces no dan-
gerous side products.  These products are, however, still present in the outflow stream.

Active Carbon (WW)
The activated carbon (AC) system consists of a reactor with a surface of active carbon. This 
carbon binds to any remaining particles in the wastewater. After having passed through the AC 
system the water is 99% free of pollutants meaning that it is cleaner than tap water. 

Mixing (Sludge + SW)
In the collection tank sludge and solid waste are gathered and mixed. The mixing is intended 
to equalize the composition of the contents of the tank as far as possible. A more equal compo-
sition ensures a better digestion process later on. 

Hydrolysis (SW)
Before the material can enter the digester, water content must be diminished. This is done 
through the process of hydrolysis. After this the waste is transported to the digester. 

Digester (SW)
The solid waste is collected in the digester. In the digester 90% of the waste is converted to 
biogas. The remaining 10% is converted to sludge during the process, and has to be collected 
and treated at an external location by a third party. The available biogas is sufficient to power 
the waste treatment facility, allowing for a CO2 neutral process. The digestion process is such 
that it succeeds in eliminating pathogens, bacteria, pharmaceuticals and hormones. In depth 
information on how this process functions is provided elsewhere.  

Heavy metal recovery from sludge
With prices for raw materials increasing, new methods for recovery of valuable resources from 
waste and sludge have become economically feasible. 

circular
solutions

The volatile price of petroleum, its dwindling nature along with increasing climate change concern and the forecasted population 
growth have called the plastic industry to adopt more sustainable resource materials. Therefore, there is a need to develop technolo-
gy aligned with environmental preservation. Furthermore, government’s support and consumers’ demand for green products are ad-
ditional factors that drive the development of renewable plastics.
Hospital waste consists mostly of petroleum-based materials and accessories that have been used only once. Strict regulations 
regarding risk prevention state that these materials may only serve a single application and recycling of contaminated materials is 
also impeded. With this in mind, it makes sense to switch to a carbon neutral system that maximizes the use of resources.

Conventional materials can only be destroyed or recycled at external facilities through a long chain of processes. For cost reasons 
these materials are usually destroyed in waste burning facilities at high temperatures. Wastewater is usually disposed of through the 
sewer system after which it is processed by local water treatment facilities to prevent for example drug pollution. Treatment of both 
solid waste and wastewater incur high costs for hospitals (up to $3 per day hospital bed, just for solid waste). 

Bio-based materials however can be recycled by processing them in an onsite digester at the hospital. The digester converts the bio-
plastics to biogas which provides energy to power the rest of the waste processing facility and hospital (this is explained in detail 
below). Although biogas creates CO2, the system itself is neutral. However, future developments could focus on carbon capturing to 
contribute to an overall reduction of atmospheric CO2 levels.

Bioplastics  is an ambiguous term, meaning that the definition is used for both biodegradable and bio-based plastics. These two 
groups do not necessarily overlap. The bioplastics to which are referred in this project are biodegradable bio-based plastics, i.e. 
made directly or indirectly from naturally occurring compounds and able to be chemically broken down by microbes or other biologi-
cal means.  Bio-based plastics can for example be made from starch (as is the case for PLA), which is a common by-product for any 
potato processing facility. Considering the entire life cycle of bioplastics, natural materials are needed to produce them and after use 
they are turned into methane via fermentation and a remaining sludge rich in phosphor and nitrogen.

THE HOLISTIC HOSPITAL

Benefits for stakeholders
 - Direct and future cost reductions for hospitals 
 - Government has less pollution from pharmaceuti 
    cals in water
 - New value stream for waste treatment facilities
 - No environmental impact

THE HOLISTIC HOSPITAL
 SWOT ANALYSIS

How to implement?
- Find a suitable sludge treatment facility 
- Find hospitals to implement this system
- Further develop regulations in cooperation with           
   local and regional governments

Strengths
 - Cheaper than outsourcing 
 - Lower electricity need and cost
 - CO2 Neutral
 - Minimizing environmental impact
 - Output is cleaner water than tap    
    water 

Benefits for stakeholders
 - Direct and future cost reductions for hospitals 
 - Government has less pollution from pharmaceuti 
    cals in water
 - New value stream for waste treatment facilities
 - No environmental impact

Opportunities
 - Water Scarcity
 - Financially feasible from start
 - Healthcare sector and waste will grow
 - Regulations are expected to become stricter in the  
   future

Challenges
 - Convincing hospitals to change procurement
 - Substantial investment required 
 - Still in pioneering phase

Weakness
 - Initial Investment
 - Structural change sewage system
 - Effectiveness dependent on regu 
    lations
 - Bioplastics are a system-
    requirment  

Biggest risks
 - Needs third party for the sludge
 - People might wrongfully think that the water is  
    not clean
 - Investment climate changes

Threats
 - Local regulations vary
 - System is not patentable (could also be an   
   opportunity)
 - Market volatility of bio-based products
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Only 15% of medical waste is hazardous, 
but due to mixing of waste it contaminates 
otherwise non-hazardous waste, leading to 
environmental hazards and higher treat-
ments costs. 

Only 15% of medical waste is hazard-
ous, but due to mixing of waste it con-
taminates otherwise non-hazardous 
waste, leading to environmental hazards 
and higher treatments costs. 

Only 15% of medical waste is hazardous, 
but due to mixing of waste it contaminates 
otherwise non-hazardous waste, leading to 
environmental hazards and higher treat-
ments costs. 

No pharmaceuticals that are harmful to 
the aquatic environment will leave the 
treatment plant. 

‘Spaak’ is Dutch for ‘spoke’. Spokes give structure 
to the wheel. The wheel stands as a symbol for our 
heritage – the Dutch bikes, standing for freedom 
and independence- but it is also a symbol for circu-
lar design. With our design we added a new spoke 
to the wheel of the circular economy, increasing its 
strength and firmness. 

Dan Mulder
Josephine Nijstad
Livio Bod
Martijn Savenije
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SUSTAINABILITY SQUAD
Isabel Alison 
Rice University
School of Engineering 
Chemical and Biomolecular  
Engineering

Jordan Bulanda 
Rice University
School of Engineering 
Civil and Environmental Engineering

Sammy Elliott 
Rice University 
School of Engineering 
Civil and Environmental Engineering 

Albert Maldonado 
Rice University School
School of Engineering 
Civil and Environmental Engineering 

Evan Shegog 
Rice University
School of Natural Sciences 
Ecology and Evolutionary Biology

Sustainability Squad’s solution focuses on the creation of a company that would assist homeowners 

in retrofitting their homes with sustainable energy-saving improvements. The end goal of the 

solution is to gradually transition into a more circular housing market by helping make as many 

elements of current homes reusable as possible by the time they reach the end of their life cycle.

To achieve a “restorative” level of certification, the home must reduce its energy consumption to the extent that the 
installed on-site renewable energy source produces more energy than the home needs, returning leftover energy 
back to the grid. The existence of such homes will decentralize, diversify, and reduce emissions associated with 
electricity generation. To prevent homes from solely adding on energy sources without changing their consumption 
habits, the “restorative” certification also requires homes to reduce their energy consumption, water use, and waste 
stream by over 50%. The Sustainability Squad’s retrofits will address both energy and water waste, and homeowner 
waste can easily be reduced by simply following the three R’s (reduce, reuse, recycle) as outlined in our “What Can 
You Do?” pamphlet. The Sustainability Squad believes a truly “restorative” home must reduce all types of waste 
within its lifecycle and must also encourage a future transition to even more sustainable (potentially net zero 
emissions) housing by implementing recyclable or Cradle to Cradle products.

A home which has obtained a “conserving” level of certification must be retrofitted and reduce its consumption so 
much that the household can be powered using only renewable energy generated on the property. Options for 
renewable energy generation will be regionally limited, but for our model home in Houston we plan to use SolarCity® 
photovoltaic panels. In this case, the homeowner may choose from three financing options: power purchasing 
agreement (PPA), lease, or purchase. In a PPA and lease, SolarCity® owns the system and the homeowner pays $0 
down; the only difference is that a lease charges a low monthly payment while a PPA charges per kWh of energy used 
by the home. By purchasing solar panels, the homeowner can pay upfront for their PV system and essentially pay zero 
energy bills thereafter by powering their home using only solar energy. All three options offer lower energy bills than 
traditional sources, and the home’s carbon footprint is substantially lowered. 

The “superior” level of certification requires more invasive retrofitting options such as installation of Energy Star 
appliances, replacement of toilets and showerheads, or new windows, insulation, flooring, etc. Overall, the home 
must reduce its energy and water use by 30% to achieve this rating. About half of all energy used in the home is used 
to heat and cool air, so implementation of energy efficient heating and cooling systems is key. The Sustainability 
Squad can assist by installing an Energy Star HVAC system or by changing air filters, installing smart thermostats, or by 
sealing ducts. To reach the “superior” level, a home must also install some form of on-site renewable energy 
generation such as solar panels, small wind turbines, or a geothermal system. Selection of an on-site renewable 
option will depend on the home’s location and budget.

An “enhanced” home includes basic retrofitting options which are relatively simple, inexpensive, and easily 
installable. Homeowners wishing to reach this rating are likely conservative or have a lower budget. However, even 
the simplest of retrofits and habit changes can cut out approximately a quarter of home energy use. The benchmark 
to achieve an “enhanced” rating is a 20% reduction in energy and water use. Homes will be certified according to 
their demonstrated energy and water use reduction one month after the retrofitting  process. These non-invasive 
retrofits can be implemented in a single day, minimizing inconvenience to the homeowner. To do so, we organize our 
retrofitting options based on home sectors and target specific areas according to results from the home audit.

In order to reach an “improved” level of certification, a homeowner must simply purchase a home audit. The 
Sustainability Squad will perform this analysis, assessing the home’s energy and water use per sector (kitchen, laundry 
room, living room, bedrooms, bathrooms, and lawn). Customers will be able to see their home’s total uses broken 
down for each room of the home, making the homeowner more aware of their home’s biggest energy and water 
draws. Although this level of achievement does not necessarily require any action to reduce waste, the Sustainability 
Squad will inform the homeowner about the biggest sources of energy and water waste and how to target these 
sources. Ideally the energy audit will increase a homeowner’s awareness of their own wasteful habits and incentivize 
them to adopt more sustainable habits.

SUSTAINABILITY SQUAD
Jordan Bulanda, Albert Maldonado, Sammy Elliott, Evan Shegog, and Isabel Alison

Offering a sustainable housing solution which allows 
the current market to transition to a greener future

Who are we? The Sustainability Squad is a firm of 
architects, engineers, and builders committed to 
providing affordable housing that promotes a circular 
economy. Our company aims to provide a stepping 
stone towards more sustainable future  housing.

What do we do? Our company has taken principles 

from the Envision® Sustainable Infrastructure Rating 
System and applied them to housing. We offer auditing, 
consulting, retrofitting, and certification services 
intended to reduce waste from existing homes and to 
prepare for the next generation of sustainable homes. 
We’re envisioning a future of renewable, adaptable 
housing for the everyday consumer.

Who are we serving? Our target consumers are those 
who want to have eco-friendly homes, but need expert 
assistance and economic incentives to do so. Our group 
recognizes existing solutions, but believes consumers 
aren’t taking advantage of them due to lack of 
economic incentives and uncertainty among 
homeowners; consumers may be confused about their 
options and whether changing their homes will really 
make a difference. We’re looking to combat the 
sentiment that developing eco-friendly homes requires 
“more effort than it’s worth” by providing a holistic, 
comprehensive solution which unburdens the consumer 
and streamlines the process of making a home more 
eco-friendly. What really makes our service unique is 
that we’re marketed towards consumer convenience, 
which is a necessity in today’s market. By offering a 
wide range of services, from a simple energy audit to a 
full retrofit, we hope to attract a wide variety of 
customers.

A CIRCULAR ECONOMY

BUSINESS MODEL

How will this help? The Sustainability Squad offers a spectrum of services allowing consumers to 
commit to a level of sustainable improvement that best  fits their budget and needs. It would 
counterintuitive to tear down existing homes and build “restorative” level homes  in their place; 
rather, we encourage consumers to make their current homes as sustainable as possible until 
the end of their life cycle, upon which the home’s parts can be recycled to build a new net zero 
emissions home. This will gradually transition to a more circular and sustainable housing market 
because existing homes will be made more efficient and their elements can be reused when 
building new houses. Homeowners will also have the opportunity to apply for recertification if 
they are able to reduce their energy and water consumption beyond original levels.

 

APPLYING THE ENVISION SYSTEM
How will we operate? The Sustainability Squad has 
a profitable business model. We charge customers 
one fee which includes our service fee plus the cost 
of retrofits. Homeowners will have a variety of 
financing plans, from paying up front to refinancing 
their mortgage to pay back over time. The 
Sustainability Squad offers a comprehensive 
service which covers every step of the retrofitting 
process, including an energy audit, home analysis, 
and life cycle cost analysis. We are the crucial link 
between consumers and already existing 
sustainable products on the market. The  
Sustainability Squad streamlines the flow of 
materials between suppliers and homeowners as 
much as possible to ensure economic efficiency.

What is the retrofitting process like? We plan to 
use an organized approach when analyzing and 
retrofitting the different sectors of the home, 
which will allow our company to systematically 
implement similar solutions to unique homes. The 
Sustainability Squad follows a simple step-by-step 
process of energy auditing, home analysis, 
retrofitting, and installation. Each phase of the 
process will be led by experts who will quickly and 
efficiently complete their tasks with minimal 
inconvenience to the consumer. Ultimately, the 
installed source of renewable energy will be able to 
meet (and even go beyond) the needs of the now 
more eco-efficient home. Homeowners can select 
from a variety of payment plans, ranging from  
owning  their energy source and paying no 
electricity bills to leasing the source and paying  a 
particular company for energy. 

 

● Put refrigerator in the shade
● Ensure proper distance (7.6 cm) from 

the wall for efficient air flow
● Recycling and food composting units
● Encourage efficient cooking habits
● Use an ice tray over automatic ice 

dispensers
● One refrigerator per household
● Install energy smart ovens, 

dishwashers, stoves, refrigerators, 
vacuums and microwaves

● Encourage homeowners to use cold 
water, shorter cycles, and avoid 
drying when possible

● Install low-flow shower heads
● Install dual-flush toilets
● Replace the aerator of sink faucets 

with a low-flow aerator
● Install energy smart clothes washers 

and dryers

● Use rugs on wood floors
● Replace old televisions with new 

power saving models
● Use power strips that can easily be 

switched off when not in use to 
reduce vampire power

● Install energy efficient light bulbs
● Close all chimneys
● Add fireplace damper
● Improve window insulation

● Rearrange furniture so that all air 
vents and registers remain unblocked

● Use rechargeable batteries
● Clean vents and air filters regularly 
● Use energy efficient light bulbs
● Add blinds and drapes
● Install energy smart ceiling fans
● Run fan on low in winter
● Only use thermostat when needed

● Plant native plants that require less 
watering, fertilization and pesticide 
use

● Flip lawn over to convert to a natural 
lawn

● Remove turf grass
● Use energy smart filters for pools
● Recycle graywater from home and 

use to water lawn

Who will we partner with? The Sustainability Squad  will team 

up with other businesses to supply our customers with 

affordable, sustainable energy solutions. One such business 

would be SolarCity®, the #1 solar energy provider in the United 

States. SolarCity® offers a variety of financing options to meet 

not only each customer’s unique energy needs but also to fit 

their budget. In a power purchase agreement or lease, the 

company installs and maintains residential solar panels for $0 

down. The consumer can purchase energy produced by their 

own system at a savings as compared to traditional utilities. 

Homeowners also have the option to buy the solar panels 

upfront. For all options, SolarCity® deals with the permitting and 

installation of the panels and maintains them for up to 30 years.

Natural Capital: 
Through our business and selected products, the Sustainability Squad aims to manage the material flows 
within the economy. Our business model is centered around a circular design of economy. We offer a Natural 
Capital savings through resource efficiency and ultimately by ‘closing the loop’ of product lifecycles. We 
supply capital to our customers by retrofitting their homes with sustainable options which save them money 
through tax incentives and lowered energy bills. We also determine the payback period of our retrofits for all 
customers, which will vary by household but should be under 10 years to highlight financial incentives for 
sustainable practices. Homeowners may have the option to refinance their mortgages, factoring in the cost 
of retrofits and choosing to pay over time rather than up front. 

Natural Resources: 
During the home’s lifecycle, design factors should serve to ensure the home’s energy and water cycles are 
restorative. Some design options include rainwater collection systems, UV purification systems, greywater 
filtration systems, low-flow and water-efficient technologies, and separated water tanks for different uses. In 
addition to the on-site renewable energy source, energy must be regulated efficiently. Water running 
through pipes in a thermally active slab can cool the floor of a house, smart housing systems can manage 
electrical and thermal systems, and systems should recover wasted energy. All retrofitted products will use 
renewable energy sources and our mission statement is to keep products, components, and materials at 
their highest utility and value at all times. We must point out the counterintuitiveness of ripping out existing 
housing elements and replacing them with Cradle to Cradle products, so these replacements will only be 
made if the existing elements MUST be replaced. 

Renewable Flows: 
To foster a circular economy, housing components must be returned to the system rather than  removed. 
Sustainability Squad takes a cyclical approach to design in which all materials can be continuously reused and 
restored. Over its lifetime, the house must evolve and adapt to fit the needs of different inhabitants, so 
selected retrofits should not restrict the functionality of the home or its flexibility to adapt over time. 
Eventually the home must be decommissioned; to “close the loop” of home products, the Sustainability 
Squad will use materials and systems that can be reused, repaired, or recycled after removal. A house must 
be designed for deconstruction so that it can easily be recycled into a new building at the end of its lifetime, 
therefore reducing the waste stream of deconstruction and providing a foundation for the next generation of 
sustainable housing.  

Efficient & Effective:
In the retrofitting process, Sustainability Squad will utilize recyclable materials wherever possible. Retrofits 
will incorporate recycled materials and certified cradle-to-cradle products to minimize waste. Companies 
such as ReUse Warehouse® salvage buildings during the deconstruction process and resell the reclaimed 
materials. The Sustainability Squad will also seek to implement the cradle-to-cradle design concept, 
trademarked by McDonough Braungart Design Chemistry (MBDC) consultants. Cradle to Cradle product 
certification takes into account the material health, material utilization, renewable energy, carbon 
management, water stewardship, and social fairness of a product. Customers also have the option to install 
an energy dashboard to display energy consumption per room so that homeowners can remain informed 
and continue to reduce their energy use long after the Sustainability Squad has officially serviced them.
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Sustainable 615’s solution focuses on the creation of an outdoor apparel and equipment 

company, ORA, and a flagship travel backpack product that combines high-quality construction 

and durability with cradle-to-cradle and biodegradable materials. ORA also seeks to get 

consumers involved in the life cycle of its products through buy-back initiatives that  

maximize the potential for material reuse.

PERSONAS
ORA is a brand with a mission to give life to products, nature, and people. ORA not only gives 
a continuous life to products by using nature’s materials and its “send-back” method, but it 
also provides a healthy working environment to Nashville's homeless population which face 
difficulty in job acquisition. The specific person the brand targets is one with an adventurous 
spirit, and a heart for the outdoors as well as people. Our audience thrives when helping others, 
makes conscious decisions on products that do not harm the environment, and seeks good. 
These individuals are educated in their field and seek restoration through their outdoor hobbies. 
The spirit of volunteerism is a priority, prompting initiative to make purchases that serve more 
than their personal needs through social impact. These individuals also make it a priority to keep 
their personal lives healthy and active.

Everette, 23

Everette is a Chemical Engineering student at Colorado State University.  
He is an avid hiker and spends his summers working for a local outdoor 
outfitters giving white water rafting and hiking tours.  In his spare time he 
enjoys playing video games, watching college football and, on occasion, 
participating in the men’s intramural league at his school. After morning 
classes, he and his friends spend time volunteering at the local Habitat 
for Humanity. 

Ashton, 26

Ashton is a health fanatic and is constantly exploring new ways to 
incorporate natural practices into her daily life.  She works as a yoga 
instructor during the week and enjoys backpacking adventures on 
weekends with her fiancé who works in finance. They live in Utah and 
spend time with a variety of local charities in their spare time.  Ashton 
enjoys spending leisure time with her friends after a long day in the studio 
or quality time with her extended family and fiancé.   

PRODUCT MAP

Earth > ORA

Constructed with all natural materials, the pack is built. By inverting the backpack, the inner-lining becomes the outside packaging eliminating shipping waste. Customer 
receive their package, unzip the envelope and invert to retain the shape of the pack ready for use. When finished with use and ready for a new product, users simply 
convert to the envelope, readdress the shipping and send it back to us. ORA takes used products and separates the materials, sending Nylon 6 and Climatex materials 
back to their respective bank for reuse. Any material that cannot be harvested for second use is composted in local community gardens. Consumers receive financial 
incentives for returning their worn product back to ORA where their good purchase goes even further.

ORA > Consumer

The reversibility of the ORA products plays a key role in the cycle of the brand. Each item made has the ability to collapse down and invert to serve as both the 
packaging and shipping method for the product. This element eliminates the need for packaging, continuing the life cycle of the product.

Consumer > ORA

ORA’s involvement with its customers set the brand apart from other backpacking and outdoor companies. With ORA, the customer has the opportunity to be involved in the life cycle of the product. Once the buyer tires of the pack or 
has worn it (or other products) to the point it is no longer usable, they may reverse the pack to its packaging state and send it back to the manufacturer at no cost to them. From this point the manufacturer either refurbishes the existing 
pack, uses its materials to make a new product, or decomposes the materials. Once completed, the customer has the opportunity to apply their 20% store credit towards... a new pack.
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The “Wicked” Problem 
The Problem

Each year, 1 American sends 1, 650 pound of waste to landfills. 495 pound of this waste is packaging 
material alone. These cardboards, styrofoams and plastics sit in landfills where methane toxins 
to the landfill where methane toxins will be released into the environment in efforts to break 
down waste. This methane gas depletes the ozone and damages the earth. Product makers 
lack awareness for their environmental impact, as most are focused on the branding of their 
company via packaging materials. In these cases, product creation and distribution derive of the 
make-take-waste respecting the environment during creating and distribution, as many hiking 
products available derive of the make-take-waste model. There is a lack of responsibility and 
accountability to product makers. 

What if consumers could know step-by-step where their product came from and where it went after 
use? What if they could be proud of the thoughtfulness of their products carbon footprint? What if 
they didn’t have to sacrifice functionality or design? Would you believe us, that it is possible? 

ABOUT BRAND
ORA gives life to adventure with the perfect travel bag. Our fabric creates the backpack which answers every need for your journey and eliminates 
packaging waste through its invertable envelope design. Our mission is to create and celebrate cradle-to-cradle production, taking used packs 
and repurposing their materials with our buyback program. The Traveler’s Pack is a quality product that you can feel good about purchasing, 
knowing its environmental impact and communal focus promotes health and raises standards for corporate responsibility.ORA

RESEARCH + STATS 
Packaging is a prime example of the linear economy, where items become waste after a short life span. 
While some packaging is recycled, the material has already been produced, therefore, recycling is the 
least valued portion of the loop in a circular economy.  To reduce the amount of waste and to realize 
the market value of the packaging we must rethink the way we package products.   By integrating the 
packaging of our product into the design, we can eliminate waste in this area of production. 

Cradle to Cradle Cycle

Closed-Loop textiles are a topic of interest among the fashion and design industry.  Using a 
combination of biodegradable and closed-loop materials for our product gives consumers a 
smarter, more sustainable option for lifestyle products.  Every element of the backpack is designed 
with either synthetic textiles made in a closed-loop system and Cradle-to-Cradle Certification or 
made from biodegradable materials that will be separated at the end of the product’s life to be 
made into new textiles, for new products promoting the circular economy.

Only a few companies have begun to implement research and production of packaging that fits 
into a circular economic model.  Ecovative, a world-leading biomaterials company has created a 
product made from a combination of corn stalks, cotton burrs and mushroom roots that can be 
easily composted at home.  Dell is one of the first companies to use this product.  Coca-Cola has 
also made an innovative step in the right direction, introducing the world’s first PET bottle made 
entirely of plant material.  
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“By integrating the packaging 
of our product into the design, 
we can eliminate waste in this 

area of production.”

Product = Packaging

We are solving one of the  biggest problems within production which is packaging; this product is 
truly multifunctional. Our packing is made from tyvek, a durable and sustainable  paper product, 
which is the same size as a laptop case. Once shipped, the case can easily be zipped into the 
inside on the pack and will convert into a protective laptop sleeve and back support. 

CUSTOMER EXPERIENCE
Branding and Customer Experience

ORA encourages its customer to live life to the fullest, using its products as a vehicle for excursion and exploration. 
The branding of ORA is meant to appeal to the explorer spirit with its natural color scheme and simplistic styling. 
Customers journey with ORA packs at their side, and by purchasing from ORA they have opportunity to go on the 
journey with their individual products as they make their way from the manufacturer, to the buyer, and back

The Consumer Experience Cycle

The cycle of consumer experience is just as is just as critical to the 
ORA brand as the cycle the manufacturer/product experience. If 
anything, the consumer is the one to keep the life of the product 
continuous. Unlike most brands, ORA encourages the buyer to 
use the product through its entire life-cycle and disposal by 
educating consumers on the product's life use and re-use

To begin the cycle, the customer must first have the urge 
explore the outdoors. In order to fulfill this urge, the buyer will 
then visit the ORA website in search for the perfect product 
to fit their adventurous needs. Through this site the buyer will 
have the opportunity to browse different products and styles, as 
well as learn about the brand, the location, and track their bag/
purchase. This site is the link or bridge between the brand to the 
consumer. Once the bag is purchased, the consumer may use 
the product as long as he or she desires. When finished with the 
product, the consumer receives financial incentive to invert the 
pack and send it back to the manufacturer where ts materials 
are harvested to recycling or repurposing
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Promotion

Our promotion will focus directly on online marketing. We will specify the content of our marketing to appeal to those 
that are most likely to buy, and target them through online marketing strategies. These strategies include AdWords 
and Bing advertising on keywords that revolve around organic products, sustainable outdoor apparel, earth friendly 
bags, ultra-portable backpacks, and other strategic keywords that will help us get in front of our target market. With 
our Google and Bing campaigns, we must have a well made landing page that will drive viewers to give us their email 
address. This will allow us to continue to market to those that are interested, but might not be ready to buy through 
email. We will combine our AdWords and Bing campaigns with other PPC campaigns like display network advertising in 
order to get our ads on websites where our customers are most likely to be. Our ads will communicate our value quickly 
and remind our target market about our products and continue to push them down the sales funnel. 

We also understand that word of mouth is the best marketing channel, and will strategize ways to incentivize current 
customers to spread awareness of our business. We will do this through a referral program where current customers are 
rewarded for every purchase they refer. We will also put a high value on our customer relationships and do everything 
that we can to build healthy relationships with our customers. Excellent customer service goes a long way in building 
customer trust in the business they are purchasing from, and we know that this is key if we want our customers to 
become advocates for our products. 

Once we grow and establish our market, we will look into broader marketing strategies to reach more people. However, 
for the first few years we will focus on highly strategized marketing tactics so that we can ensure our marketing is as 
efficient and cost-effective as possible.

Break down of one bag:

•  2yd Climatex® for main material of bag $85
• 17”x11” Tyvek™ for packaging envelope $1.125 
•  Nylon 6 total: $6.53
 • 4 Buckles and 5 zippers at $0.10/each: $0.90

 • 6 mm sheet for back brace: $5.6375

•  6’ 2” Hemp for straps: $3.125
•  Biodegradable Thread: $2
•  Envirofiber foam for padding: $8
•  Waterproofing treatment: $2.50

1’

FOLD

FOLD

FOLD

FOLD
FRONT

FRONT

FOLDED BAG

17”16”

1’

17’

SIDE

store in package

back support

laptop sleeve
back support

shipping package

2’

BACK

PRODUCT DESIGN

This is not an actual prototype. This is a general 
idea for what the final product may look like 
based on existing backpacks given the materials 
and specs we are working with. 

Product

The Traveler’s pack is a bag designed to be taken anywhere. It is ultra portable, collapsing into itself 
and decreasing its volume so that it can be stored and transported easily. It is highly functional, 
high quality, and serves a purpose greater than carrying your belongings. With every purchase, our 
customers are ensured that they are buying a product that is completely sustainable and made 
of a combination of Cradle-to-Cradle and biodegradable materials. If their product wears out, we 
provide an incentive to send the bag back to us so that we can properly recycle the bag and you 
can have credit that goes towards another earth friendly purchase. Although the product we offer 
is a backpack, we are more so selling the mission of creating sustainable products that uphold 
respect for the earth. 

Earth concious
People friendly

Socially responsible
Made in the USA

Employ the disenfranchised
Value ethics

Strong customer relationship

Profit is not main focus
Economies of scale

High risk venture
High cost of goods

Small profit margins

Trend of Earth friendliness
Business concept can apply to other products

Brand loyalty
Waste reduction

Zero emmision manufacturing
Proven customer interest

Large competitors
Nothing proprietary

Not an often purchase
Highly competitive

No specific use
Quality of existing products
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POSITION STATEMENT
The Travelers’ Pack is a multi-use, highly functional backpack that is made of Cradle-to-Cradle and 
biodegradable materials so that you can protect and respect the earth while you explore it. Made 
by Outdoor Respectful Apparel (ORA), that traveler’s pack was made to uphold the importance of 
caring for the environment, and support the idea that our everyday items can be made in an earth 
friendly way. Although we don’t offer the cheapest product, our products are high quality and 
serve a purpose, and with our send-back model, we ensure that if your backpack wears out, you 
can return it where you bought it and be awarded 20% store credit towards your next purchase. 
You get credit to continue to buy well made, sustainable products so that you can continue to buy 
apparel that helps make a better world. You’re not just buying a backpack, you’re reducing waste 
while supporting the creation of a more sustainable earth. 

TYVEK® NYLON 6

CLIMATEX™HEMP

ENVIRO-FIBER FOAM

Tyvek® is a tough, durable spunbonded olefin 
sheet product that is stronger than paper and 
more cost-efficient than most other fabrics. 
It has a higher strength-to-weight ratio than 
paper and absorbs little or no moisture. It is 
known for its rip-resistance and is made of 
environmentally responsible material. 

Nylon 6 is a tough, abrasion-resistant material. 
It has a lower modulus and absorbs moisture 
more rapidly than nylon 6/6. While absorbed 
moisture reduces many properties, nylon owes 
part of its toughness to the plasticizing effect 
of moisture. As moisture rises, significant 
increases occur in impact strength and general 
energy absorbing characteristics. 

Climatex™ is made of natural fibers and 
commonly used for both residential and 
work sectors. The climatizing effect is based 
on specified new wool and extra fine ramie. 
This is the result of fine technologies and the 
weaving of natural fibers into usable fabrics.

Hemp is naturally one of the most eco-friendly 
fabrics. Hemp fiber is one of the strongest 
and most durable natural textile fibers. Not 
only is it strong, but it also holds its shape 
having one of the lowest percent elongation 
of any natural fiber. Hemp materials are 
hand-woven, and earth friendly. They are 
sustainable and biodegradable.

Enviro-Fiber Foam™ is a naturally developed product combining the durability of coconut fiber 
with a natural latex. Enviro-Fiber Foam is a multi-purpose, high density, green fiber foam product 
and is the first eco-friendly alternative to Polyurethane Foam.
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Channels

Key Partners Customer Relationships

Eliminate all waste 
(production and shipping)

Self-shipping envelope design

Send it back to us for future 
purchase credit

Direct-to-consumer shipping

Socially conscious purchase 
via environmental innovation

Used bags: re-purposed fabric 
or donated to children in 
schools in need

Purchase continues to serve a 
social cause for years

Purchase from a company that 
will continuously listen to and 
address customer needs

People who carry stuff who also 
care about the environment

Specific: The Academic and 
The Outdoorsman

Age: 20-55

Character traits: longevity of 
commitment in a purchase, 
friendly, Earth-conscious, 
thoughtful with purchases

Cities: Nashville, TN, Denver 
CO, Asheville NC, Portland 
OR, Seattle WA, Austin TX

Direct: Web sales
How we raise awareness: online 
marketing, referral program, 
festivals/trade shows
How they evaluate the product: 
online reviews, blog
Purchase: Online web store
Post-purchase customer 
support: send-back model

After purchase- availability for 
assistance, send-back option, 
community focused product 
creation (feedback focused, 
practicing our mission of living 
a life that cares about the earth 
and its people)

Sales of bags
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Subscription Service (part of growth plan)

Key Resources

Physical: organic fabric from 
an ethical company, website

Intellectual: brand, design 
functionality

Financial: sponsors, venture 
capitalists

Human: powerful marketing 
strategy

Key Activities

Production: design and 
innovating the product 
Problem-solving: customer 
relationships and solutions 
Platform: marketing, social  
media, sales online via multiple 
sales channels. 
Market penetration and brand 
awareness. Creating community 
among customers. Education of 
potential customers. 

• Suppliers of fabric and bag
materials

• Shipping services
• Employees who create the

bags
• Partners in product

endorsements
• Ambassadors
• ORA Spokespersons
• Investors
• Outdoor blogs
• Donation sites of used

products 
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support: send-back model

After purchase- availability for 
assistance, send-back option, 
community focused product 
creation (feedback focused, 
practicing our mission of living 
a life that cares about the earth 
and its people)

Sales of bags
Licensing the self-ship design 
Subscription Service (part of growth plan)

Key Resources

Physical: organic fabric from 
an ethical company, website

Intellectual: brand, design 
functionality

Financial: sponsors, venture 
capitalists

Human: powerful marketing 
strategy

Key Activities

Production: design and 
innovating the product 
Problem-solving: customer 
relationships and solutions 
Platform: marketing, social  
media, sales online via multiple 
sales channels. 
Market penetration and brand 
awareness. Creating community 
among customers. Education of 
potential customers. 

• Suppliers of fabric and bag
materials

• Shipping services
• Employees who create the

bags
• Partners in product

endorsements
• Ambassadors
• ORA Spokespersons
• Investors
• Outdoor blogs
• Donation sites of used

products 

Initial Costs:
Equipment to make products
Development and design
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Cost Structure Ongoing Costs:
Website Fees
Shipping Costs
Research and development of products
Wages and Salaries
Rent
Materials
Marketing
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Key Partners Customer Relationships
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(production and shipping)
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or donated to children in 
schools in need
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Initial Costs:
Equipment to make products
Development and design

Key Parters

•  Suppliers of fabric and bag       
   materials
•  Shipping services
•  Employees who create the bags
•  Partners in product     
    endorsements
•  Ambassadors
•  ORA Spokespersons
•  Investors
•  Outdoor blogs
•  Donation sites of used products

Key Activities

Production: design and innovating 
the product
Problem-solving: customer 
relationships and solutions
Platform: marketing, social media, 
sales online via multiple sales 
channels.
Market penetration and brand 
awareness. Creating community 
among customers. Education of 
potential customers

Value Propositions

Elminate all waste 
(production and shipping)

Self-shipping envelope design

Send it back to us for future 
purchase credit

Direct-to-consumer shipping

Socially conscious purchase via
enviornmental innovation

Used bags: re-purposed fabric 
or donated to children in schools
in need

Purchase continues to serve a 
social cause for years

Purchase from a company that will 
continuously listen to and address 
customer needs

Customer Relationships

After purchase: availability for 
assistance, send-back option, 
community focused product 
creation (feedback focused, 
practicing our mission of living a 
life that cares about the earth and 
its people)

Customer Segments

People who carry stuff who also 
care about the environment

Specific: The Academic and the 
Outdoorsman

Age: 20–55

Character traits: longevity of 
commitment in a purchase, friendly, 
Earth-conscious, thoughtful with 
purchases

Cities: Nashville TN, Denver CO, 
Asheville NC, Portland OR, Seattle 
WA, Austin TX

Channels

Direct: Web sales
How we raise awareness: online 
marketing, referral program, 
festivals/ tradeshows
How they evaluate the product: 
online reviews, blog
Purchase: Online web store
Post-purchase customer support: 
send-back model

Key Resources

Physical: organic fabric from an ethical 
company, website

Intellectual: brand, design functionality

Financial: Sponsors, venture capitalists

Human: powerful marketing strategy

Cost Structure

Initial Costs:

Equipment to make products
Development and design

Ongoing Costs:

Website Fees
Shipping Costs
Research and development of products
Wages and Salaries
Rent
Materials
Marketing

Revenue Streams

Sales of bags
Licensing the self-ship design
Subscription Service (part of gowth plan)

Business Model Canvas

570 BILLION
55% of BACKPACKS

POUNDS OF WASTE TO LANDFILLS EACH  YEAR 1,650 
POUNDS

ONE INDIVIDUAL CONTRIBUTES

OF GARBAGE IN ONE YEAR
THAT IS 4.6 LBS PER DAY

U.S. SENDS

BECOME WASTE OR TAKE UP 

SPACE, REMAINING UNUSED

PACKAGING COMPRISES 30% OF SOLID WASTE

COST OF MATERIALS FOR BAG IS $110.
THE TRAVELER'S PACK SELLS AT $225 RETAIL.

When polled, 92% are interested in 
ORA's Traveler Pack, while 64% are 
categorized under "pretty interested" 
and "very interested" 

FINALIST

UNIVERSITY OF MICHIGAN SUSTAINABILITY  
WITHOUT BORDERS
Linnan Cao 
University of Michigan
College of Engineering 
Civil Engineering

Shayan Golafshani 
University of Michigan
College of Literature,  
Science, and Arts 
Data Science

Nicholas Jansen 
University of Michigan
College of Literature, Science,  
and Arts, Program in the Environment

Tochi Nwogu 
University of Michigan 
College of Engineering
Civil Engineering

Brinda Yarlagadda 
University of Michigan
College of Engineering 
Environmental Engineering 

University of Michigan Sustainability Without Borders developed a solution that would help Technology 

for Tomorrow Ltd. – an existing company in Uganda that manufactures sanitary pads out of papyrus – 

adopt a circular model for meeting the heating and electricity needs of its production facilities through 

biomass gasification of papyrus and paper waste materials.

BIOMASS GASIFICATION FOR MAKAPADS PRODUCTION IN UGANDA
UNIVERSITY OF MICHIGAN SUSTAINABILITY WITHOUT BORDERS
WEGE PRIZE 2016

Technology for Tomorrow Ltd. (T4T) is a company in Uganda that
manufactures “MakaPads”, sanitary pads out of papyrus. We are
interested in addressing the heat and electricity needs of their
production facilities through biomass gasification of papyrus and
paper waste materials.
Through this project, we aim to answer these questions:
• Is it possible to use the discarded material of papyrus husk as a

feedstock for biomass gasification?
• How much heat and/or electricity output will we be able to

generate given this input?

PROBLEM STATEMENT

• Currently, MakaPad production facilities use direct solar energy as
heat and photovoltaic electricity for drying and sterilization of the
pads.

• During the rainy season and when the sun is not out, production
comes to a halt. This discourages employee retention at
production facilities.

• Therefore, T4T is in need of a more reliable source of heat and
electricity to improve productivity. By using waste materials as
feedstock in gasification, we can close a loop and make the
production system circular.

CURRENT MODE OF PRODUCTION

Material and energy 
flows

Social flows

Economic flows

Drying: 
reduces 
moisture 

content of 
biomass, 
making it 
ready for 

gasification

Pyrolysis: 
heating in 
absence of 

oxygen, burns 
volatile gases, 
creates char

Combustion: 
burning of char 
to create CO2 

and H2O

Tar cracking: 
liquid tar 

byproduct 
becomes 

syngas

Reduction: 
CO2 and H2O 

become syngas 
(CO and H2)

Cooling and 
filtration: 

makes syngas 
ready for use

• A thermal energy conversion process that converts feedstock material into
syngas, which can then be used for heat or generated into electricity.

• Unlike the burning of fossil fuels, using biomass is considered renewable
because the biomass that is burned can easily be replaced within our
lifetimes, and net-zero because the energy generated as output through the
process cancels out the energy needed for input.

• The feedstock used should be a biomass material, have high energy content,
low moisture content, and needs to be cut into small, blocky pieces. For this
reason, not all waste materials can be used.

BIOMASS GASIFICATION

ACKNOWLEDGEMENTS
• Dr. Moses Kizza Musaazi and partners at T4T
• Kendra Moffett and Meredith Reisfield, SWB members who traveled to Uganda to work with T4T
• Dr. Jose Alfaro, Faculty Advisor

• Using papyrus as a feedstock is also a novel method, and if successful, could
open up possibilities for gasifying other non-traditional materials. There is a
possibility for the gasification of other waste materials with high carbon
content, in order to achieve carbon-neutral goals.

• The MakaPad production process is not perfectly circular, as there are still
inputs that come from outside the loop, such as plastic for the outer wrapping
of the pad.

• Future work can focus on conducting research based upon concepts of
Industrial Ecology and Life Cycle Assessment in order to get closer to the goal
of perfect circularity. The biomass gasifier, as proposed here, is one key step to
reaching that end.

FUTURE
1. How much heat power and/or electricity can be generated with a given amount of mass?

Mass needed (kg) Heat Energy (BTU) Electricity (kWh) Number of people supplied
1000 10700000 781 6.89

2. Given a steady supply of papyrus, how much heat and/or electricity could be produced in one year?
Mass given 

(kg)
Duration 
(weeks)

Heat Power 
(kW)

Heat Power
(BTU/hr)

Annual Electricity 
(kWh)

Number of people 
supplied/year

200 2 5.58 19000 4070 108
3. How much biomass is needed to power a x kW gasifier each day?

Mass needed 
(kg/day)

Time 
operated 
(hr/day)

max. Heat 
Power (kW)

Heat Power 
(BTU/hr)

Annual Electricity 
(kWh)

Number of people 
supplied/year

76.8 8 30 102000 21700 579
Key assumptions:
Heating value of papyrus (BTU/kg): 14217 | Gasifier efficiency: 0.75 | Electricity 
generation efficiency: 0.25 | Duty factor: 0.33 (8 hours a day) | Energy consumption per 
capita (kWh/person): 39

THE CIRCULAR SYSTEM

REFERENCES
Senoga, P., & Anglin, C. (n.d.). Milk Pasteurization system with TLUD stove as a combustion device. Kampala, Uganda.
Reed, T., & Das, A. (1988). Handbook of biomass downdraft gasifier engine systems. Golden, Colorado: Solar Energy Research Institute.
Taylor, M., Daniel, K., Ilas, A., & Young So, E. (2015). Renewable Power Generation Costs in 2014. Bonn.
Anderson, P. S. (2012). Barrel-size Micro-gasification for Combined Heat and Biochar ( CHAB ) in “ Mini ” Industries. Seattle, Washington.

FEASIBILITY

Implementing a gasifier is feasible because of its generally low startup cost,
and ease of construction, maintenance and take down. The gasifier itself is
made of relatively inexpensive and available materials, and energy can be
generated out of abundant papyrus husk. If adopted, Sustainability Without
Borders would finance initial costs, and the project would be self-sustaining
in the long run because of increases in revenue for T4T.

Papyrus

Papyrus

Top: Firetube Bottom: Gasifier drum with filter

Our model is based on guidelines by Federal Emergency Management Agency (FEMA), meant to be used in times of emergency. 
FEMA provides a basic outline for necessary parts and sizing, most of our design is based on what materials we could easily obtain



THE PARTICIPATING TEAMS

DIZTIME 
Guilherme Sudbrack, Grand Rapids Community College, Architecture | Hannah Snyder, Kendall 

College of Art and Design of Ferris State University (KCAD), Interior Design | Linghong Wang, Kendall 

College of Art and Design of Ferris State University, Industrial Design | Nick Waterloo, Kendall College 

of Art and Design of Ferris State University, Industrial Design | Xiaochen Liu, Kendall College of Art and 

Design of Ferris State University, Digital Media

ECO 
Allen Du, Arizona State University, School of Geographical Sciences, Urban Planning | Alexandria 

Thompson, Arizona State University, School of Business, Economics | Benjamin Khan, Arizona State 

University, School of Life Sciences, Biology | Ilacian Johnson, Arizona State University, School of 

Sustainability, Sustainability | Liliana Tapia Jimenez, Arizona State University, School of Sustainability, 

Sustainability

EXPRESS YOURSELF 
Jennifer McCullen, Aquinas College, Sustainable Business | Katherine McCullen, Michigan State 

University, Plant Biology | Malory Maletic, Aquinas College, Sustainable Business | Natalie Henley, 

Aquinas College, Communication | Natalie Pryzbyla, Aquinas College, English

GOOD ENOUGH TO EAT 
Ashley Zafaranlou, Arizona State University, School of Sustainability, Sustainability | Christina Ceballos, 

Arizona State University, School of Business, Economics/Political Science | Ethan Rutherfod, Arizona 

State University, School of Engineering, Planning & Environmental Management | Mike Balacco, Arizona 

State University, School of Sustainability, Sustainability | Paige Miyuki, Arizona State University, School 

of Sustainability, Sustainability

HAPPY HOLIDAYS 
Alyssa Richards, Aquinas College, Kinesiology | Joel Siemen, Grand Valley State University, College 

of Business, General Business | Karley Curtis, Aquinas College, Communications | Michael MacVane, 

Grand Valley State University, College of Engineering and Computing, Engineering | Tori Mashour, Aquinas 

College, Education

THE LOCALS 
Austin Ogden, Arizona State University, School of Sustainability, Sustainability | Charles Jontz, Arizona 

State University, School of Business, Management/Sustainability | Jacob Glans, Arizona State University, 

School of Business, Global Politics/Economics/Sustainability | Jenna Wolfenson, Arizona State University, 

School of Sustainability, Sustainability/Anthropology | Taylor Caldwell, Arizona State University, School of 

Engineering, Engineering Management

RICE FARMERS 
Ethan Hasiuk, Rice University, School of Engineering, Materials Science and Nanoengineering | Lidia 

Kuo, Rice University, School of Engineering, Materials Science and Nanoengineering | Nicole Moes, 

Rice University, School of Engineering, Mechanical Engineering | Sophia Erhard, Rice University, School 

of Social Sciences, Policy Studies | Travis Kwee, Rice University, School of Engineering, Mechanical 

Engineering

RICE, U, ME, AND FOOD 
Catherine Levins, Rice University, School of Social Sciences, Political Science | Radhika Sharma, Rice 

University, School of Social Sciences, Mathematical Economic Analysis | Renee Li, Rice University, 

School of Engineering, Materials Science and Nanoengineering | Sapna Suresh, Rice University, School of 

Engineering, Environmental Engineering/Sociology | Sean Liu, Rice University, School of Natural Sciences, 

Ecology & Evolutionary Biology

VERMAGICULTURE 
Alfonso Lopez-Morales, Arizona State University, College of Liberal Arts and Sciences, Political Science 

Casey Macri, Arizona State University, School of Geographical Sciences, Urban Planning | Delaina 

Harris, Arizona State University, School of Sustainability, Sustainability | Gina Demato, Arizona State 

University, School of Sustainability, Sustainability | Taylor Shaw, Arizona State University, School of 

Sustainability, Sustainability

WILD CATS 
Abigail Cummings, Aquinas College, Spanish and English for Secondary Ed | Catherine Majinska, 

Michigan State University, Pre-Veterinary | Cody Chinn, Grand Valley State University, Computer 

Engineering | Kate Douglas, Aquinas College, Sociology | Naomi Schmidt, Aquinas College, 

International Business

WITNESS THE FITNESS 
Alex Eash, Central Michigan University, Actuarial Sciences | April Crow, Aquinas College, Business 

Administration | Ashley Keena, Aquinas College, Communication | Kaylin Johnson, University of 

Detroit-Mercy, Nursing | Kaylynn Chandonnet, Aquinas College, Biology 



THE JUDGES
For the four individuals that comprise Wege Prize’s panel 

of judges, moving the needle is a way of life. Just like the 

student teams, these four design thinkers have chased 

possibilities and broken new ground by converging their 

unique perspectives, knowledge, and talents. Together, they 

will determine which solution inspires the greatest hope for 

success. We thank them for their vision, their passion, and 

their guidance, and we hope that they’ll join us again for 

next year’s competition.



Christopher Carter
Christopher Carter is an educator, a seasoned 

animator/story board artist, and a nationally known 

and highly regarded sculptor. He holds an MFA 

(Fine Arts/Sculpture) from UC Berkeley and a BFA 

from Maryland Institute College of Art (MICA). In 

addition to being a working artist, Christopher held 

teaching posts in art at Boston and California, was 

a visiting professor and Lecturer at UC Berkeley, 

and an instructor at San Francisco’s Art Institute of 

California. His art work has been shown in numerous 

solo museum and gallery exhibitions, and is held 

in numerous private collections and museums. 

Christopher has an extensive background in 

animation. He was CEO/Creative Director of Maverix 

Studios, San Francisco, CA, and Tokyo, Japan, from 

2007 to 2012, and won a “Clio” (the advertising 

industry’s highest award) for his animation work and 

direction while at Colossal Pictures and Wild Brain, 

Inc. Christopher is also a Next-Gen Board Member 

of The Wege Foundation and resides in Miami, FL, 

where he is constructing a multi-use mixed media 

art studio and exhibition venue.

Gretchen Hooker
Gretchen Hooker is a designer, educator, and 

Biomimicry Specialist at the Biomimicry Institute, 

a global non-profit that empowers people to create 

nature-inspired solutions for a healthy planet. One 

of the Institute’s best-known projects is AskNature, 

an online resource for innovators that provides free 

information on over 1,800 natural phenomena and 

hundreds of bio-inspired applications. Gretchen’s 

work at the Institute focuses primarily on the Global 

Biomimicry Design Challenge and the development of 

educational resources that support the integration of 

biomimicry into academia and professional practice. 

Gretchen holds a master’s degree in Industrial Design 

from the Rhode Island School of Design and is a 

certified Biomimicry Specialist.

THE JUDGES

Colin Webster 

Colin Webster works with the UK-based Ellen 

MacArthur Foundation as an Education Programme 

Manager. In this role, he introduces high school 

teachers and students to the circular economy, 

produces educational resources and works with 

universities through the Foundation’s Schmidt-

MacArthur Fellowship programme. Prior to working 

with the Foundation, Colin worked in secondary 

schools and in graphic design. He lives in Edinburgh, 

Scotland.

Michael Werner
Mike Werner is a Green Chemistry and Restricted 

Substances Manager with Apple. Having decided 

to give up the life of a pharmaceutical chemist, he 

has been dedicated to eliminating toxic chemicals 

from consumer products instead of creating them. 

He has worked in the green building and products 

space for 8 years including with renowned architect 

Bill McDonough. 
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SPECIAL THANKS
WEGE PRIZE 2017 
STARTS NOW. 
The ripples of Wege Prize continue to move 

outward. KCAD’s Wege Center for Sustainable 

Design is thrilled that the competition’s growth 

to an international level has engaged so many 

bright and passionate students from around the 

world. These teams have shown all of us what’s 

possible when we embrace a new kind of problem 

solving, collaborating with those whose ideas, 

strengths, expertise, and perspectives compliment 

our own. They’ve proven that what we know as 

individuals doesn’t have to limit what we’re capable 

of imagining together.

But despite the innovative ideas on display, today 

isn’t about resting on our laurels; it’s about seizing 

opportunity and taking advantage of our growing 

momentum to create boundless impact. Thanks 

to the generous support of The Wege Foundation, 

Wege Prize 2017 will once again be open to any 

undergraduate student in the world.

So don’t mark your calendars, don’t save the date, 

and don’t make a mental note, because next year’s 

competition starts right now! Get inspired by the 

groundbreaking thinking and design happening 

all around you, connect with possible teammates 

and mentors, exchange ideas and soak up new 

perspectives, start designing, start dreaming,  

and start building your team. 

Stay tuned to wegeprize.org and follow us on 

Facebook to discover what’s next. 



NOTES
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Individuals with disabilities who require special accommodations to participate should  
contact the KCAD President’s office at 616 451-2787 x1200 at least 72 hours in advance.

Ferris State University is an equal opportunity institution. For information on the University’s  
Policy on Non-Discrimination, visit ferris.edu/non-discrimination.


